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Enesnata,  fluid  substances  passed  into 
the  rectum  and  lar^e  intestine  for 
cleansing,  for  medication,  or  for 
nutrient  purposes.  For  the  treat- 
ment of  chronic  constipation,  ene- 
mata  of  cold  or  hot  water,  water 
and  soapsudsy  water  and  glycerine,  are  found 
to  be  of  great  service.  Almost  any  remedial 
substance  capable  of  solution  and  absorption! 
may  be  placed  in  the  rectum  or  large  intestine 
to  affect  the  parts  locally  or  to  exert  a  general 
action  on  the  body.  Almost  all  remedies  that 
are  taken  into  the  stomach  may  be  taken  by 
means  of  enemata.  The  dose  has  to  be  some- 
what larger  in  most  instances.  For  the  treat- 
ment of  pinworms,  diarrhoea,  and  dysentery 
enemata  are  invaluable.  In  medicine  the  lower 
bowel  may  be  used  much  oftener  than  it  is.  In 
acute  colicky  pains  from  ®wind*  in  the  bowels 
there  is  nothing  better,  as  a  rule,  than  a  hot 
enema  of  at  least  two  quarts,  at  a  temperature 
of  from  Ii6**  to  118**  F.  As  the  lower  bowel  is 
not  provided  with  digestive  juices,  when  nu- 
trient enemata  are  to  be  given  the  insoluble 
food-substances  should  be  so  converted  as  to 
render  them  capable  of  absorption  —  hence  all 
gruels,  eggs,  milk,  etc,  to  be  used  should  ^rst 
be  predigested  by  peptic  or  pil&ncreatic  ferments* 
A  special  form  of  enema,  consisting  of  hot 
(116*  to  US'*  F.)  salt  solution  (i  teaspoonful 
of  salt  to  I  pint  of  water),  allowed  to  pass  in 
and  out  of  the  bowel  slowly  and  made  to  ascend 
some  distance,  is  of  immense  service  in  cases 
of  surreal  shock,  in  profuse  bleeding,  and  in 
cases  m  which  the  kidneys  refuse  to  secrete 
urine.  This  is  termed  enteroclysis  (q.v.). 
Enemas  for  cleansing  the  bowel  slKwld  be 
copious;  those  for  nutrient  purposes  should  be 
small  —  not  over  half  an  ounce. 

Enemy.     See  War,  Laws  of. 

Encrguintn,  ^n-er-gu'men,  a  person*  con* 
trolled  or  «worked  up»  {i^^fnfti&iMm)  by  evil 
spirits.  The  word  is  in  common  use  in  the  writ* 
ings  of  the  Ckeek  and  Latin  fathers :  it  is  equiva- 
lent to  the  i9tuiimn^n09O9^  (possessed  by  a 
devil)  of  the  New  Testament  In  the  3rd  cen- 
tury the  churches  kept  registers,  of  their  ener-^ 
gumens  and  dealt  wuh  them  much  as  though 
mey  were  lepers:  they  were  supported  by  the 
alms  of  the  faithful  and  lodged  in  dwellings 
near  the  churches ;  so  we  learn  from  the  acts  of 
the  Council  of  Orange  529  {^Concilium  Arausi- 
canum).    See  Exobcxsm. 

E^iMTgy,  in  lybysic^  and  theoretical 
mechanics,  that  attribute  of  a  bodv,  or  of  a 
material  system,  by  virtue  of  which  the  body 
or  system  can  no  work;  work  being  sinniltane* 
onsly  defined  as  the  overcoming  of  resistance 
through  distance.  A  rabed  weight  can  do  work 
by  falling  to  the  ground;  a  coiled  spring  can 
do  work  in  unwiiKiing;  a  mass  of  compressed 
air  can  do  work  in  expanding  down  to  the 
normal  atmospheric  pressure;  and  similar  ex- 
amples might  be  multiplied  indefinitely.  All  of 
these  bodies,  or  systems,  that  can  do  work  by 
changing  th^ir  position,  or  their  shape,  or  their 
state,  are  said  to  possess  ^energy^;  and  the 
energy    that    a    body    possesses    is    measured 


strictly  by  the  quantity  of  work  that  it  can  do. 
The  unit  that  is  adopted  in  the  measurement  of 
work  depends  upon  tlie  nature  of  the  problem 
that  is  under  consideration.  In  modern  scien- 
tific in'vestigations  the  unit  of  work  is  comnocnly 
the  erg,  which  is  defined  as  the  work  that  is 
done  m  overcoming  a  resistance  of  one  dyne, 
through  a  distance  of  one  centimetre.  In  ordi- 
nary engineering  operations,  the  unit  of  work 
commonly  employed  (at  least  in  the  United 
States  and  in  England)  is  the  foot-pound,  which 
is  defined  as  the  amount  of  work  that  is  done 
in  overcoming  a  resistance  of  one  pound, 
through  a  distance  of  one  foot.  The  foot-pound 
is  not  as  precise  and  definite  a  unit  as  the  erg, 
because  the  attraction  that  the  earth  exerts  upon 
a  pound  of  matter  varies  with  the  latitude  and 
with  die  elevation  above  the  sea,  and  hence  the 
foot-pound  varies  in  the  same  manner.  The 
variation  is  not  great  enough,  however,  to  de- 
stroy the  usefulness  of  the  foot-pound  as  a 
unit  of  work  in  ordinary  engineering  operations, 
and  hence  this  familiar  nnit  is  not  likely  to  be 
superseded,  for  ordinary  purposes,  unless  the 
metric  system  is  brought  into  general  use  in 
the  United  States.  There  is  no  great  difficulty 
in  understanding  that  a  weight  can  do  only  a 
definite  amount  of  work  in  falling  from  one 
level  to  another,  or  that  a  spring  can  do  only  a 
definite  amount  of  work  in  unwinding;  for  we 
all  know  that  clocks  have  to  be  wound  up  regu- 
larly, and  that  a  small  waterfall  will  not  yield 
the  same  power  as  a  big  one  that  has  the  same 
difference  of  level  between  its  top  and  its  bot- 
tom. In  the  case  of  a  body  that  falls  freely 
through  the  air,  however,  the  fact  that  the 
ener^  that  it  had  in  virtue  of  its  elevated  posi- 
tion IS  not  lost  is  not  so  evident  It  is  true  that 
the  enerjgy,  in  this  case,  is  not  immediately  ex- 
pended, in.  overcoming  frictional  resistance,  nor 
m  doing  work  of  any  obvious  and  visible  kind. 
Nevertheless  it  is  not  lost ;  for  it  is  expended  in 
giving  the  moving  bodv  its  velocity,  A  moving 
body  possesses  energy  in  virtue  of  its  motion, 
and  work  must  be  done  by  it  before  it  will  stop. 
Thus  a  railroad  train,  moving  at  high  speed, 
cannot  be  brought  to  rest  at  once,  because  the 
energy  of  motion  that  it  possesses  must  first  be 
expended  in  overcoming  the  resistance  of  the 
brakes,  or  the  natural  frictional  resistance  of 
its  axles  in  their  journals  and  its  wheels  upon 
the  tracks.  The  energy  that  a  body  possesses 
in  virtue  of  its  motions  is  called  *kinetic  energy,® 
that  which  it  possesses  on  account  of  its  posi- 
tion, or  its  state  of  strain,  being  called  *poten- 
tial  energy,*  by  way  of  distinction.  The  amount 
of  work  that  must  be  done  upon  a  body  of  mass 
M,  which  is  moving  with  a  speed  V,  in  order 
to  bring  it  to  rest  (that  is,  its  ^kinetic  energy*), 
can  easily  be  shown  to  be  given  by  the  formula 
Kinetic  Energy  =  *  M  V». 

The  conversion  of  kinetic  energy  into  poten- 
tial energy  and  back  again,  is  well  illustrated  in 
the  pendulum.  At  the  lowest  pomt  of  its  swing, 
the  energy  of  a  pendulum  is  entirely  kinetic; 
while  at  the  highest  point  of  the  swing,  and  just 
as. the  motion  is  about  to  be  reversed,  the  energy 
is  entirely  potential. 

Consefvation  of  Energy.-^  Th^  physical  law 
tbdt  is  known  by  this  name  merely  asserts  that 
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tde  total  amount  of  energy  in  any  isolated 
system  is  absolutely  invariable  in  amount.  En- 
ergy may  be  added  from  without,  or  abstracted 
in  a  similar  manner ;  but  so  long  as  no  external 
influences  are  permitted  to  interfere,  the  total 
quantity  of  energy  within  the  system  is  incap- 
able of  either  increase  or  diminution.  In  the 
case  of  the  pendulum  this  is  easily  admitted; 
but  other  systems  are  easily  imagined,  in  which 
the  truth  of  the  law  is  by  no  means  obvious. 
For  example,  a  tightly- wound  watch-spring  pos- 
.sesses  potential  energy,  in  virtue  of  which  it 
may  be  caused  to  drive  a  train  of  wheels,  and 
to  do  work.  But  suppose  the  coiled  watch- 
spring  is  dissolved  in  an  acid,  and  meanwhile 
secured  in  some  manner  so  that  it  cannot  un- 
wind. We  cannot  assume  that  the  solution 
that  is  ultimately  obtained  is  any  different, 
whether  the  watch-spring  was  coiled  before  dis- 
solving, or  not.  What  becomes  of  the  energy  in 
the  spring?  This  question  would  be  best  an- 
swered by  experiment;  but  in  the  absence  of 
experimental  data  the  conjecture  may  be  rea- 
sonably made  that  the  two  sides  of  the  spring, 
being  in  different  states  of  strain,  act  like  plates 
of  different  metals  when  immersed  in  the  acid, 
and  gfive  rise  to  electric  currents  through  the 
liquid,  whose  combined  chemical  and  thermal 
effects  correspond  precisely  to  the  potential 
energy  that  was  stored  in  the  spring  by  winding. 
The  simpler  case  of  a  body  falling  freely 
through  the  air  is  also  somewhat  confusing  at 
first  thought,  because  although  it  may  be  ad- 
mitted that  the  potential  energy  is  stored  up  by 
accelerating  the  body  while  it  is  falling,  it  is 
by  no  means  evident  that  the  energy  is  not 
annihilated  as  soon  as  the  body  strikes  the 
ground.  As  a  matter  of  fact,  the  energy  of 
the  falling  body  is  converted  into  heat  when 
the  visible  motion  is  suddenly  arrested,  and  the 
body  and  the  ground  immediately  around  it  are 
warmed  by  an  amount  that  corresponds  pre- 
cisely to  the  kinetic  energy  that  the  body  had 
immediately  before  the  arrest.  This  explana- 
tion is  not  merely  speculative,  for  it  rests  upon 
sound  experimental  evidence.  The  arrest  of  a 
cannon-ball  is  accompanied  by  the  generation  of 
enormous  quantities  of  heat,  and  the  wood- 
work on  battle-ships  is  often  set  afire  in  con- 
sequence of  the  mere  impact  of  projectiles.  The 
water  at  the  bottom  of  a  waterfall  is  measur- 
ably warmer  than  that  at  the  top;  and  the  rise 
in  temperature  that  is  observed  when  a  falling 
mass  of  lead  is  suddenly  arrested  was  used  by 
Hirn  with  remarkable  success  for  the  deter- 
mination of  the  mechanical  equivalent  of  heat. 

The  idea  that  energy  cannot  be  created  ap- 
pears to  have  been  familiar  to  Galileo,  who 
mf erred  the  fact  from  a  careful  study  of  the 
simple  machines  that  were  in  use  in  his  day. 
There  appeared  to  be  many  cases  in  which 
energy  is  destroyed,  however,  and  the  indica- 
tions were,  in  fact,  that  all  mechanical  energy 
is  gradually  wasted  away  by  frictional  losses 
and  by  others  of  like  nature.  In  cases  in 
which  these  losses  do  not  exist,  or  are  neg- 
ligible, the  idea  of  the  conservation  of  the 
energies  of  a  system,  and  of  the  perpetual  trans- 
formations of  kinetic  energy  into  potential 
energy  and  the  reverse,  proved  to  be  of  the 
greatest  service  in  simplifying  the  theoretical 
discussion  of  many  problems  in  mechanics, 
even   before   the   modem   theory   of   heat   was 


formulated.  The  motions  of  the  celestial  bodies^ 
for  example,  are  much  more  easily  described 
by  the  aid  of  the  principle  of  coniervation  oi 
energy  than  they  could  be  without  it.  The 
extension  of  that  principle  so  as  to  cover  all 
the  cases  in  which  it  had  previously  at>peared 
to  be  violated  could  not  be  made  until  the  fact 
was  recognized  that  heat  is  not  a  sultfitanoe; 
for,  obviously,  it  was  impossible  that  a  substance 
could  be  converted  into  mechanical  energy.  In 
the  first  years  of  the  igth  century  Rumford 
made  experiments  tending  to  prove  that  heat  is 
not  a  substance,  and  he  appears  to  have  been 
convinced,  in  his  own  mind,  of  the  correctness 
of  his  novel  views.  A  quarter  of  a  century  later 
Carnot  appears  to  have  reached  the  same  con- 
clusion, if  we  may  judge  from  the  note-book 
that  he  left  among  his  papers.  It  was  not  until 
about  1840,  however,  that  the  great  steps  were 
taken  that  led  to  the  establishment  of  our  pres- 
ent views.  Several  eminent  names  are  con- 
nected with  these  beginnings  of  the  modem 
theory  of  heat,  and  it  is  difficult  to  apportion 
the  credit  among  them  justly.  Prominent 
among  these  names  are  those  of  Seguin,  Mayer» 
Colding,  and  Joule;  but  it  is  undoubtedly  to 
Mayer  and  Joule  that  we  are  chiefly  indebted 
for  the  new  ideas,  and  controversy  has  t)ecn 
mainly  confined  to.  the  discussion  of  the  priority 
and  the  relative  importance  of  the  contributions 
of  these  two  men. 

Dr.  Julius  Robert  Mayer,  an  obscure  physi- 
cian of  Heilbronn,  Germany,  who  had  had  some 
professional  experience  in  the  island  of  Java, 
had  observed  that  the  venous  blood  of  the 
Javanese  often  exhibits  the  brilliant  red  color 
that  is  commonly  observed  onl>r  in  the  highly 
oxygenated  blood  of  the  arterial  circulation; 
and  after  much  reflection  he  came  to  the  con- 
clusion that  this  is  because  a  lesser  amount  of 
oxidation  suffices  to  maintain  the  temperature 
of  the  body  in  a  hot  climate  than  would  be 
required  in  a  cooler  one.  These  observations 
were  made  in  the  summer  of  1840.  In  May, 
1842,  he  published,  in  Liebig's  ^Annalen,)  a 
paper  entitled  ^Remarks  on  the  Forces  of  Inor- 
ganic Nature,^  in  which  he  gave  a  preliminary 
account  of  his  discovery.  Here  he  presents  the 
general  outline  of  the  new  theory  very  clearly, 
and  the  g^rasp  of  the  subject  that  he  displays  at 
this  early  date  is  tmly  wonderful.  The  locomo- 
tive itself  was  then  a  great  novelty,  biit  he  uses 
it  to  illustrate  the  transformation  of  heat  into 
mechanical  energy  and  back  again  in  the  fol- 
lowing sentence,  which  would  be  a  credit  to 
the  most  advanced  physicist  of  to-day:  ®Our 
locomotives  may  be  compared  to  distilling  appa- 
ratus; the  heat  beneath  the  boiler  passes  into 
the  motion  of  the  train,  and  is  again  deposited 
as  heat  in  the  ^xlcs  and  wheels.^  In  1845  he 
published  a  second  and  much  more  remarkable 
paper  entitled  ^Organic  Motion  in  its  Connec- 
tion with  Nutrition,^  in  which  he  gives  a  de- 
tailed calculation  of  the  mechanical  equivalent 
of  heat,  from  the  known  specific  heats  of  air. 

The  contributions  of  James  Presoott  Joule, 
of  Manchester,  England,  to  the  mechanical 
theory  of  heat  and  the  conservation  of  energy 
were  the  natural  outcome  of  investigations  that 
he  had  been  making  upon  the  heating  effects  of 
electric  currents.  His  first  paper  that  distinctly 
enunciated  the  new  conception  of  _  heat  as  a 
form  of  energy  was  read  at  Cork,  in  1843,  be* 
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fore  the  British  Association,  and  was  entitled 
'^On  the  Calorific  Effects  of  Magneto-Electricity, 
and  on  the  Mechanical  Value  of  Heat.*  As 
first  written  it  was  very  involved,  and  Faraday, 
who  appears  to  have  failed  to  grasp  its  exceed- 
ing importance,  advised  Joule  not  to  submit  it. 
He  did  submit  it,  however,  and  in  it  he  gave  a 
number  of  estimates  of  the  mechanical  equiva- 
lent of  heat  The  paper  apparently  did  not 
greatly  impress  either  the  British  Association 
or  the  outside  world;  for  when  Joule  brought 
the  subject  up  again  before  the  same  association 
in  1847  he  had  an  experience  that  is  best  de* 
scribed  in  his  own  words:  •The  chairman 
suggested  that»  as  the  business  of  the  section 
pressed,  I  should  not  read  my  paper,  but  con- 
fine myse!f  to  a  short  verbal  description  of  my 
experiments.  This  I  endeavored  to  do,  and 
discussion  not  being  invited,  the  communication 
would  have  passed  without  comment  if  a  young 
man  had  not  risen  in  the  section,  and  by  his 
intelligent  observations  created  a  lively  interest 
in  the  new  theory.^  The  young  man  was  Lord 
Kelvin,  then  simply  William  Thomson,  two 
years  out  of  college.  In  later  years  Joule  ob- 
tained far  better  values  for  the  mechanical 
equivalent  of  heat,  and  spent  much  of  his  time 
devising  and  executing  new  methods  for  its 
determination.  . 

In  England  and  the  United  States  Joule  Is 
commonly  credited  with  the  discovery  of  the 
true  nature  of  heat;  but  in  Europe  the  honor 
is  given  to  Mayer.  Tyndall  compares  the  two 
very  fairly.  *With<frawn  from  meehanical  ap- 
pliances,* he  says,  *Mayer  fell  back  upon  reflec- 
tion, selecting  with  marvelous  sagacity,  from 
existing  physical  data,  the  single  result  on  which 
could  be  founded  a  calculation  of  the  me- 
chanical equivalent  of  heat.  In  the  midst  of 
mechanical  appliances.  Joule  resorted  to  experi- 
ment, and  laid  the  broad  and  firm  foundation 
which  has  secured  for  the  mechanical  theory 
the  acceptance  it  now  enjoys.  A  great  portion 
of  Joule's  time  was  occupied  in  actual  manipu- 
lation; freed  from  this,  Mayer  had  time  to 
follow  the  theory  into  its  most  abstruse  and 
impressive  applications.  With  their  places  re- 
versed, however.  Joule  might  have  become 
Mayer,  and  Mayer  might  have  become  Joule.' 

In  1847  Hermann  Helmholtz  published  his 
remarkable  paper  entitled  ^On  the  Conservation 
of  Energy,*  in  which  the  subject  wa»  presented 
with  great  generality  and  clearness,  and  which 
had  a  profound  influence  in  spreading  the  new 
doctrine*  which  taught  that  no  energy  is  ever 
created  or  annihilated,  but  that  we  have  to  do 
merely  with  endless  transformations  of  it  from 
one  form  into  another.  Attempts  have  been  made 
to  deduce  the  principle  of  the  conservation  of 
energy  from  the  general  laws  of  mechanics,  and 
in  many  special  cases  these  attempts  have  been 
successful,  though  they  cannot  be  in  all  cases, 
because  systems  are  easily  imagined  in  which 
the  law  is  not  fulfilled.  The  point  is,  however, 
that  these  imaginary,  non-conservative  systems 
apparently  do  not  exist  in  nature.  In  allusion 
to  the  two-fold  nature  of  the  subject  (that  is, 
the  mathematical  and  physical  aspects),  it  has 
been  humorously  said  that  everybody  now  be- 
lieves firmly  in  the  conservation  of  energy,  be- 
cause the  mathematicians  believe  it  to  be  a  fact 
oi  oliservation,  while  the  i)liysicists  believe  it  to 
be  a  t^xeorem  in  mathematics.    It  is  now  gener- 


ally admitted,  however,  to  be  a  faci;  or 
observation,  whose  truth  or  falsity  is  to  be 
established  by  experiment.  Helmholtz  proved 
that  in  any  system  composed  of  particles  moving 
about  in  paths  or  orbits,  and  subjected  only  to 
^central  forces*  (that  is,  to  forces  that  act 
always  toward  fixed  centres  or  foci,  or  which 
act,  between  every  pair  of  particles,  along  the 
line  adjoining  their  centres),  the  energy  must 
be  conserved,  if  the  ordinary  laws  of  theoretical 
mechanics  hold  true  for  the  motions  of  the 
particles  of  which  the  system  consists.  Hence, 
if  it  be  admitted  that  all  matter  consists  of 
atoms  that  act  upon  one  another  only  by  forces 
that  are  central,  a  long  step  has  been  taken 
toward  proving  the  law  for  all  material  systems. 
Unfortunately,  however,  we  are  not  sure  that 
central  forces  are  the  only  ones  that  act  upon 
the  atom.  It  is  an  interesting  fact  that  it  was 
the  study  of  the  processes  of  organic  natture 
that  gave  Mayer  his  first  inspiration  concerning 
the  true  nature  of  heat,  and  yet  it  is  precisely 
here  that  the  only  doubt  as  to  the  entire  gener- 
ality of  the  law  of  conservation  now  exists. 
The  most  general  test  that  can  be  applied  to  a 
system  to  enable  us  to  judge  from  theoretical 
considerations  whether  it  is  conservative  or  not, 
is  this:  Let  the  system  be  protected  from  ex- 
ternal influences,  and  then,  at  a  given  instant, 
conceive  the  motion  of  every  one  of  its  particles 
to  be  precisely  reversed  in  direction,  without 
being  modified  in  any  other  way.  If,  when  left 
to  itself,  the  system  would  then  retrace  its  pre- 
vious history  so  that  the  events  of  that  history 
would  recur  in  reverse  order,  the  conservation 
of  energy  is  rigorouisly  fulfilled  in  it.  If,  on  the 
other  hand,  the  system  would  not  so  retrace  its 
history,  we  cannot  afiirm  that  it  is  conservative, 
but  must  test  the  point  by  a  direct  appeal  to 
experiment.  Now,  although  this  crucial  con- 
dition of  reversibility  is  frequently  (and  prob- 
ably universally)  fulfilled  in  inorganic  nature, 
we  certainly  cannot  assert  it  to  be  true  in  con- 
nection with  living  matter,  not  even  with  respect 
to  the  meanest  fungus.  Hence  we  cannot,  from 
reasoning  based  on  the  inorganic  world  alone, 
draw  any  sound  conclusion  whatever  about  the 
conservation  of  energy  in  the  organic  changes 
that  occur  in  living  tissues.  To  reach  such  con- 
clusions for  the  living  animal,  we  must  weigh 
and  analyze  the  food  administered  and  the 
excreta  given  off;  we  must  determine  the 
oxygen  absorbed  and  the  carbon  dioxide  and 
other  products  exhaled;  and  we  must  measure 
the  heat  given  out,  and  the  external  work  per- 
formed. When  these  things  have  been  weighed,. 
measured,  and  analyzed  for  a  snfficient  period 
and  with  the  necessary  precision,  then,  and 
then  only,  shallwe  be  competent  to  affirm  or 
deny  the  truth  of  the  conservation  or  energy 
in  rtie  animal  machine.  Such  data  are  difficult 
to  obtain,  but  much  has  been  done  in  this  direc- 
tion, and  while  we  are  not  yet  prepared  to 
establish-  the  fact,  beyond  controversy,  that 
energy  is  conserved  in  the  animal  body,  all  the 
data  that  we  have  point  to  this  conclusion,  and 
it  is  now  commonly  admitted  to  be  true.  Con- 
sult: Stewart,  <The  Conservation  of  Energy.* 
Sec  Perpetual  Motion;  Thermodynamics. 

Energy,  Conservation  of.    See  Energy. 

Eneuresis,  a    symptom    of    many    diseases 

of  the  bladder  resulting  '^^^r^^i^^i^^ti^'^ie 
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untary  passage  of  urine.  It  is  a  prevalent  malady 
of  childhood  and  only  becomes  of  importance 
after  the  period  of  infancy,  when  the  child  should 
have  learned  to  control  the  bladder.  The  control 
of  the  bladder  is  in  part  a  matter  of  conscious 
eflFort,  and  has  its  representation  in  the  higher 
brain-centres.  Bladder-control  is  also  exercised 
by  that  portion  of  the  sympathetic  nervous  sys- 
tem found  in  the  solar  and  sacral  plexuses,  and 
likewise  in  a  number  of  cells  in  the  spinal  cord, 
situated  in  the  lumbar  region.  Interference  with 
the  action  of  any  or  all  of  these  centres  may 
result  in  eneuresis.  Disease  of  the  spinal  cord 
may  cause  excessive  frritation  of  the  sympathetic 
nervous  system,  and  may  result  in  nocturnal 
eneuresis ;  and  the  cutting  oflF  of  the  cerebral  con- 
trol may  also  brmg  about  this  condition.  During 
deep  sleep  the  cerebral  control  is  usually  cut  off, 
accounting  thus  for  the  prevalence  of  eneuresis 
in  deep  sleep  in  children.  Very  frequently  the 
immediate  cause  of  eneuresis  is  some  form  of 
local  irritation.  This  is  particularty  prevalent 
in  young  girls,  and  should  always  be  removed, 
if  possible,  in  the  treatment.  Drug  medication 
is  extremely  unsatisfactory  for  this  condition. 
The  most  efficient  measures  consist  in  building 
up  the  general  nervous  system  of  the  patient  by 
tonics,  cold  baths,  and  exercise  in  the  open  air. 

Enfantin,  6n-f6n-an,  Barth^Icmy  Prosper, 
French  socialist  of  the  Saint  Simon  schopf:  b. 
Paris  8  Feb.  1796;  d  there  3X  Aug,  1S64.  After 
the  July  revolution  of  1830  Enfantih  associated 
himself  with  Bazard  for  the  active  propagation 
of  Saint-Simonism.  Hazard  expounded  it  in  its 
relations  to  philosophy  and  politics;  Enfantin 
mainly  in  its  relations  to  the  social  state.  Soon, 
however,  a  schism  broke  out  between  the  two  on 
the  question  of  marriage  and  the  relation  of  the 
sexes,  for  his  views  on  which  Enfantin  was,  in 
1832,  sentenced  to  two  years'  imprisonment  and 
to  pay  a  fine  of  100  francs.  Being  released  at  the 
expiration  of  a  few  months,  he  went  to  Egypt. 
He  was  subsequently  appointed  a  member  of  the 
scientific  commission  for  Algiers,  and  on  his  re- 
turn from  Africa  wrote  ^Colonization,  of  Al- 
geria^ (1843).  After  the  revolution  of  1848  he 
edited  the  journal  ^Public  Credit.^  Other  works 
by  him  are:^  ^Economic  politique,  et  politique 
Saint  Simonienne^  (1831)  ;  ^La  Religion  Saint 
Simonienne^  (1831);  ^Morale^  (1832);  ^L?i 
livre  nouveau^   (1832). 

EnfeofiFment,  e»-fef'ment,  the  act  of  be- 
stowing or  conveying  the  feersimple  of  any 
estate;  or  the  instrument  or  deed  by  which  the 
fee-simple  of  an  estate  is  conveyed.    See  Feet 

SIMPLE. 

Enfield,  William,  English  Nonconformist 
clergyman :  b.  Sudbury,  England,  29  March  1741 ; 
d.  Norwich,  England,  3  Nov.  1797.  In  17^  he 
became  pastor  to  a  congregation  at  Liverpool, 
and  in  1770  became  resident  tutor  and  lecturer  on 
belles-lettres  at  the  academy  at  Warrington, 
where  he  remained  for  several  years,  and  pub- 
lished several  works,  including  his  well-known 
^ Speaker.^  Here  he  also  drew  up  ^Institutes  of 
Natural  Philosophy,^  theoretical  and  experi- 
mental. In  1 791  he  published  his  ^Abridgment 
of  Bruckers*  History  of  Philosophy.^ 

Enfield,  Conn.,  town,  in  Hartford  County; 
on  the  Connecticut  River,  and  the  New  York, 
N.  H.  &  H.  R.R. ;  20  miles  north  of  Hartford. 
Its  chief  manufactures  are  carpets,  shoddy,  pow- 


der, supplies  for  undertakers,  and  Wcycles ,  and  it 
has  large  brick  works.  A  large  amount  of  the 
now  celebrated  Connecticut  tobacco  is  here  pre- 
pared for  use  and  shipped  to  different  parts  of 
the  world.  Shaker  Station  is  a  part  of  the  town 
(see  Shakers).     Pop.  (1910)  9,7x9. 

Enfield,  England,  a  market  town  in  the 
county  of  Middlesex;  o»  New  River,  nine  miles 
northeast  of  London.  Enfield  is  the  seat  of  the 
well-known  government  manufactory  of  rifles 
and  small-armsj  and  the  ^Enfield  riAe^  used  in 
the  British  army  is  made  here.  Some  noted  peo- 
ple have  lived  in  Enfield.  See  DIsraeli;  Lamb; 
Keats. 

Enfield  Rifle,  a  muzzle-loading  rifle  used 
in  the  British  army  prior  to  the  introduction  of 
the  breech-loading  system.  It  was  also  used  in 
the  United  States  during  the  Civil  War  by  the 
Northern  army,  when  Springfields  could  not  be 
obtained,  and  by  the  Confederatt  army.  In  Eng- 
land large  numbers  of  these  rifles  were  con- 
verted into  breech-loaders  on  the  Snider  princi- 
ple, and  were  known  as  the  Snider-Enfield  or 
simply  Snider. 

Enfilade,  en-fT-Iad'  (from  the  Fr.  ^if^l^r),in 
the  military  art,  is  used  in  speaking  of  trenches  or 
positions  which  may  be  raked  by  the  enemy's 
shot  along  the  whole  length.  In  conducting  the 
approaches  at  a  siege  care  must  be  taken  that 
the  trenches  be  not  enfiladed  from  any  part  of 
the  place  besieged.  To  avoid  this  they  are  gener- 
ally cut  in  a  zigzag. 

EnflfiV^«,  oorfle-razk,  in  perfume-mak- 
ing, the  method  of  extracting,  by  contact  and 
absorption,  the  scents  of  flowers  used  for  per- 
fumery. For  this  purpose  wooden  frames  con- 
taining glass  smeared  with  pure  grease  are  filled 
with  flowers,  which  are  allowed  to  remain  from 
one  to  six  days.  The  grease  gradually  absorbs 
the  scent,  the  flowers  being  renewed  from  time 
to  time.  The  scent  is  afterward  separated  from 
the  grease  by  soaking  the  latter  in  strong  spirits 
of  wine.  Sometimes  wire  frames  covered  with 
cotton  cloths,  saturated  with  fine  olive-oiU  are 
used  instead  of  glass.  In  this  manner  the  most 
delicate  odors  are  extracted  from  flowers,  which 
would  be  lost  in  the  process  of  distillation. 

Eng^  and  Chang.     See  Siamese  Twihs. 

Engadine,  ^n-ga-dgn,  a  beautiful  vaUey  in 
Switzerland,  in  the  Orisons,  on  the  banks  of  the 
Inn,  bordering  on  the  Tyrol.  The  language  gen- 
erally spoken  is  the  Ladin,  a  branch  of  the 
Romanic  tongue.  Several  towT;s  and  villages  are 
situated  in  the  valley,  which  is  visited  by  num- 
bers of  strangers  on  account  of  its  picturesque 
beauty  and  its  mineral  springs.    Pop.  12,503. 

Engano,  cn-ga'no,  an  island  of  the  Malay 
Archipelago,  60  miles  south  of  Sumatra.  It  is 
covered  with  forests  and  surrounded  hy  coral 
reefs;  area,  including  several  small  adjacent  is- 
lands, jod  square  miles.  The  natives  are  Malays. 
Pop.  6,410. 

Engedi,  €n-ge'dT  or  en'g€-di  (Heb.  «Foun- 
tain  of  the  Goat>),  cm  the  western  shore  of  the 
Dead  Sea ;  about  po  miles  southeast  of  Jerusalem. 
The  modem  Arabic  natne  is  Ain-Jfdt.  The  an- 
cient name  was  applied  also  to  the  eastern  part 
of  the  Wilderness  of  Judah.  The  city,  in  the 
time  of  Abraham,  was  called  Hazazon-tamar,  the 
tamar  meaning  palm-tree.    In  i  Samuel  mcntioci 
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is  made  of  David  fleeing  to  the  wilderness  of  En- 
gedi  to  escape  from  Saul. 

Engel,  Carl,  German-English  writer  on 
musical  topics :  b.  near  Hanover  6  July  1818 ;  d. 
Kensington,  London,  17  Nov.  1882.  After  a  gen- 
eral musical  education  as  pianist,  organist  and 
composer  he  removed  to  England  and  settled  in 
London  (1850).  Here  he  studied  the  history  of 
national  music  and  musical  instruments.  Among 
his  works  are :  <The  Music  of  the  Most  Ancient 
Nations>  (1864)  ;  ^Introduction  to  the  Study  of 
'  National  Music>  (1866)  ;  < Musical  Myths  and 
Facts>  (1876) ;  ^Researches  into  the  Early  His- 
tory of  the  Violin  Family  >  (1853). 

Eng'el,  Ednird,  German  literary  critic:  b. 
Slolp,  Pomerania,  12  Nov.  1851.  He  made  a 
German  transition  of  <ltaliatt  Love-Songs^ 
(1875);  and  wrote  <Lord  Byton:  An  Autobi- 
ography from  Journals  and  Letter6>  (i8?6); 
<P^chology  of  Frendi  Lit0ratui«>  <i8&*)  ;  <DW 
Bacon  Wrke  Shakespeare's  Playsf  > ;  ^MiStoiy  of 
English  Literature:  With  Appendix,  American 
Literature> ;  <WaU.  to  Wall>  (1890)  ;  atid  <Ex- 
iled  and  Other  Stories.^ 

Engci  Johaiut  Jakob,  y6'han  vSTcob,  Ger- 
mait  prose  tyriter:  b.  Parchkn  11  Sept.  1741;  d. 
there  28  Jmie  i8dz  On  the  accession  of  King 
Frederidc  William  HI.  of  Prnssfe,  whose  tutor 
he  had  been,  he  was  invited  by  hi*  fbrmer  pupil 
to  Berlin^  where  he  made  htmseM  exceedingly 
vsefiil  in  the  Academy  of  Sciehces  by  his  writ- 
ings. Ambng  his  phik)6ophk»l  works  may  be 
mentioved  his-  ^Philosoph  Ifir  die  Welt,>  distin- 
guished for  acoCe  observations  om  men  and  mari- 
ners, enlivened  by  elegant  illustrations.  Of  a 
similar  character  is  his  <  Mirror  for  Princes* 
(FArstenepiegel).  His  <Ideen  eu  emer  Mimilc,> 
full  of  taste,  acuteness,  and  knowledge  of  human 
iiatiiTe^  may  be  regarded  as  a  kind  of  manual  for 
pUyers.  He  also  wrote  several  plays— ^Der 
dankbare  Scdm>;  <Edelknaben,>  etc.  His 
^LoTfsa  Stark,>  a  novel,  is  a  masterly  picture  of 
life  and  manners.  A  complete  edition  of  his 
works  appeared  at  Berlm  (1801-6). 

Engel,  Karl  Dietrich  Leonard^  German 
musician  and  writer :  b.  Grand  Duchy  of  Olden- 
burg 21  Fd),  1824,  He  went  to  Russia  as  a  vio- 
lin virtuoso  at  the  age  of  18,  becoming  a  member 
of  the  Imperial  Orchestra  at  St  Petersburg  at 
22,  and  later  its  concert-master.  He  went  to 
Dresden  in  1869  and  took  up  his  residence  there^ 


stellung  der  Faustschriften  vom  16.  Jahr- 
hundert  bis  Mitte'  (1884)  ;  ^I^ie  Don  Juan  Sage 
auf  der  Biihne>  (1887). 

Engelbrachtcen,  cng'el-brent-zen,  Come* 
Mm  Dutch  painter:  b.  Leyden  1468;  d.  there  1533- 
He  was  tfie  son  of  the  wood-engraver  Engelbert, 
and  the  teacher  of  Lucas,  being  the  earliest 
known  painter  in  Leyden.  Many  of  his  works 
were  destroyed  during  the  Reformation,  but 
among  his  authentic  paintings  are:  Altarpiece 
with  ^Crucifixion,^  and  altarpiece  with  ^Pieta,* 
Town  Hall,  Leyden.  Doubtfully  attributed  to 
him  are:  <St.  Leonard,^  Antwerp  Museum; 
*Crucifixion,>  old  Pinakothek,  Munich;  ^Deposi- 
tion,>  Moritz Chapel,  Nuremberg;  < Madonna  and 
Cfrild,^  National  Gallery,  London;  <Crucifixion,^ 
Venice  Academy. 


Englehard,  Fricdrich  Wilhelm,  fred'riH 
vilhelm  eng'el-hart,  German  sculptor  and 
painter:  b,  Grunhagen,  Prussia,  1813;  d.  1902. 
He  studied  at  Hanover,  at  Copenhagen  with 
Thorwaldsen,  and  at  Munich  with  Schwanthaler. 
He  executed  many  groups,  single  figures  and 
genre  pieces.  Among  his  creations  are :  ^Love 
on  a  Swan>;  ^Dancing  Springtime > ;  <Slinger 
with  Dog>;  <  Bacchus  Conquering  a  Panther  > ; 
^Cupid  and  Psyche^ ;  the  frieze  of  the  <Edda,> 
his  chief  work;  <A  Child  Fishing > ;  <A  Child 
Threading  a  Needle>;  statue  of  <9t.  Michael  >; 
portrait  medallion  of  Bismarck  ^for  the 
monument  of  Canossa,  near  Harzberg;  < Christ 
Blessing  Little  Childnen> ;  and  the  legendary 
characters  .of  .Germany,  ^Odin,*  <Thor,>  and 
the  Valkyries. 

Engelhaxdt;  Johann  Qeorg  Veit,  German 
theologian:  b.  .Neustadt-an-der-Aisch,  Bavaria, 
1791 ;  d.  Erlangen  13  Sept.  1855.  In  3822  he  be- 
came professor  of  theology  at  Erlangen ;  during 
the  years  1845,  1647,  and  1848.  was  the  represent- 
ative of  fns  imiversity  in  the  diet  at  Munich. 
His  most  celebrated  works  are  a  translation  of 
the  writings  ascribed  to  Dionysius  the  Areopa- 
gxte;  ^HandbUdi  der  Kircfaengeschichte^  (^834)  ; 
^Richard  von  St  Victor  tmd  Johannes  Ruys- 
broek^  (1838) ;  ^Auslegmig  des  speculativen 
Theils  des  Erangeliums  Johannis  durch  eiifen 
deutschen  mystischen  Thcologen^  (1839)  ;  ^Dog»- 
mengeschichte^   (1839). 

Eng'elihami^  George,  American  botanist: 
b.  Frankfort-on-the-Mam  2  Feb.  1809;  d.  St 
Louis,  Mo.,  4  Feb.  1884.  He  studied  at  Heidel- 
berg, Berlin,  and  Wiirzburg,  and  emigrated  to 
the  United  States  in  183Z  In  1835  he  began  the 
practice  of  medicine  at  St  Louis,  Mo.  He  early 
devoted  his^  attention  to  botany,  becoming  the 
chief  authority  on  the  North  American  v5ne  and 
cactus.  He  was  the  first  president  of  the  St 
Louis  Academy  of  Science,  and  his  exhaustive 
botanical  collectiori  is  in  the  Shaw  Botanical  Gar- 
den, St  Louis. 

Engelmann,  Johaonea,  yo-han'nes  Sng'el- 
man,  Russian  jurist:  b<  Mitau,  Courland,  7  July 
183a.  Educated  at  the  University  of  St  Peters- 
l^urg,  he  became  professor  of  Russian  law  at 
Dorpat  i86o»  retaining  the  chair  for  39  years,  and 
delivering  his  lectures  in  Russian  instead  of  Ger« 
man  after  1887.  Among  his  works  are  ^Die  Ver- 
jahrung  aach  russischem  Privatrecht^  (1867; 
in  Russian^  1868) ;  ^Die  Zwangsvollstreckung 
auswartiger  richterlicher  Urteile  in  Russland^ 
(1884). 

Engela,  eng'^ls,  Friedrich^  English  Social- 
ist :  b.  Bannen,  Prussia,  28  Nov,  1820 ;  d.  London 
S  Aug.  1895.  He  lived  mainly  at  London  after 
1869.  He  was  an  intimate  friend  of  Karl  Marx 
(q.v.),  and  his  most  efficient  helper  in  the  work 
of  organizing  the  Socialist  movement  In  1870 
Engels  was  corresponding  secretary  of  the  Inter- 
national  Workingmen's  Society  for  Belgium, 
Italy  and  Spain.  With  Marx  he  wrote  the 
^Communist  Manifesto^  (1847)  ;  he  also  wrote 
^The  Working  Class  in  England  in  1844^  (new 
edition  1892) ;  <The  Origin  of  the  Family> ;  <The 
Development  of  Socialism  from  Utopia  to  Sci- 
ence^ (1894,  a  part  of  a  large  work  left  unfin- 
ished) ;  and  edited  Marx's  ^ Capital.^ 

Engertfa,  eng'ert,  Eduard  von,  Austrian 
painter:  b.  Pless,  Silesia,  13  May  i8i8.    He  was 
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a  pupil  of  the  Vienna  Academy,  taking?  the  i?old 
medal  there  in  1845.  He  became  director  of  the 
Prajfiie  Academy  1854  and  in  1855  professor  at 
the  Vienna  Academy.  He  was  appointed  direc- 
tor of  the  Belvedere  Gallery  1871  and  director  of 
the  Academy  1874.  He  was  made  commander  of 
the  order  of  Francis  Joseph  1867.  Among  his 
works  are :  ^Haman  and  Esther^ ;  ^Ladislaus  and 
Akus>  (1844);  ^Coronation  of  Rudolph  I.^; 
^Joseph  Explaining  the  Dream^  (1845) ;  ^Seizure 
of  King  Manfred's  Family^  (1853),  a  master- 
piece in  the  Vienna  Museum ;  Wictory  of  Prince 
Eugene  at  Zenta^  (1865)  ;< Marriage  of  Figaro* ; 

<  Fable  of  Orpheus  >  (1868);  <  Coronation  of 
Francis  Joseph  as  King  of  Hungary*    (1870); 

<  Death  of  Eurydice>    (1877). 

Enghien,  Louis  Antoine  Henri  de  Bour- 
bon, loo-e  an-twan  6n-re  de  boor-bon  an-gin, 
Duke  of,  French  prince:  b.  Chantilly  2  Aug. 
1772;  d.  Vincennes,  France,  21  March  1804. 
He  was  the  son  of  Louis  Henry  Joseph  Conde, 
Duke  of  Bourbon.  From  1796  to  1799  he  com- 
manded with  distinguished  merit  the  vanguard 
of  Conde's  army,  which  was  disbanded  at  the 
Peace  of  Luneville  (1801).  He  then  married 
and  took  up  his  residence  at  Ettenheim,  in 
Baden.  He  was  generally  looked  upon  as  the 
leader  of  the  imigris,  and  was  suspected  by  the 
Bonapartists  of  complicity  in  the  attempt  of 
Cadoudal  to  assassinate  the  First  Consul.  The 
spies  of  Napoleon  reported  that  Enghien  was 
often  absent  for  10  or  12  days  together  from 
Ettenheim,  and  it  was  believed  that  on  some  of 
these  occasions  he  had  secretly  visited  Paris. 
Napoleon  therefore  invaded  the  duchy  of  Baden 
and  the  Duke  of  Enghien  was  seized  15  March 
1804,  conducted  to  Starsburg,  and  thence  to  the 
fortress  of  Vincennes,  where  he  arrived  on  the 
evening  of  the  20th.  That  same  night  a  court- 
martial  was  assembled,  and  the  prisoner  was, 
after  a  mock  trial,  in  which  no  witnesses  were 
examined,  found  guilty  on  various  charges  of 
treason.  He  requested  an  interview  with  Bona- 
parte, which  was  refused,  and  he  was  imme- 
diately led  out  to  execution.  He  was  shot  be- 
tween 4  and  5  o*clock  in  the  morning  in  the 
ditch  outside  the  walls,  and  his  body  was  thrown, 
dressed  as  it  was,  into  a  grave  dug,  it  is  said, 
the  day  before.  Napoleon  and  the  other  chief 
actors  in  the  tragedy  took  every  pains  to  justify 
their  conduct,  or  to  throw  the  chief  blame  upon 
others'  shoulders,  and  it  is  believed  by  some 
that  the  First  Consul  found  himself  in  the  posi- 
tion of  a  leader  whose  subordinates  are  only  too 
r*ady  to  ntsh  extreme  measures  on  the  least 
hint  from  their  master. 

Enghien,  or  Bnguien,  Belgium,  (i)  Town 
in  Hainault,  about  19  miles  southwest  of  Brus- 
sels. One  of  the  chief  occupations  is  lace  mak- 
ing. (2)  A  watering  place  a  short  distance 
north  of  Paris. 

Engine.  A  motor  or  prime  mover  which  is 
capable  of  absorbing  the  inherent  forces  of 
material  substances  such  as  steam,  gas,  and 
water  through  the  medhim  of  heat  and  pressure, 
and  then  converting  those  forces  into  mechani- 
cal energy  in  the  form  of  motion,  which  may 
be  utilized  for  doing  mechanical  work,  thus 
distinguishing  it  from  a  <^machine,*  which  can 
receive  motion  only  from  a  motor  or  engine 
external  to  itself. 

The  various  forms  of  engines  may  be  classi- 


fied into  two  general  groups  —  heat  engines  and 
hydraulic  engines,  according  to  the  manner  in 
which  they  convert  the  natural  forces  into  me- 
chanical energy,  power,  or  work. 

All  heat  engines  act  through  the  medium  of 
a  working  substance  which  absorbs  heat,  con- 
verts a  portion  of  that  heat  into  mechanical 
energy,  which  is  represented  by  the  work  per- 
formed by  the  engine,  and  rejects  the  remaining 
portion  of  the  heat,  still  in  the  form  of  heat. 
The  working  substance  may  be  a  gas,  a  liquid, 
or  a  solid,  and  incidentally  affords  a  basis  upon 
which  the  various  practically  successful  forms 
of  heat  engines  may  be  conveniently  grouped 
into  three  general  classes  —  steam  engines,  gas 
and  oil  engines,  and  steam  turbines. 

Steam  Engines.-- In  all  forms  of  actual 
steam  engines,  the  working  substance  is  satu- 
rated steam,  a  fluid  consisting  of  a  mixture  of 
water  and  steam  in  varying  proportions,  the 
expansive  energy  of  which  is  utilized  to  drive 
or  impart  motion  to  a  piston  working  within  a 
cylinder. 

They  may  be  classified  as  follows:  (i)  ac- 
cording to  the  manner  in  which  the  steam  is 
utilized;  (2)  according  to  the  mechanical 
arrangement  of  their  parts;  and  (3)  according 
to  the  purposes  for  which  they  are  used. 

The  first  class  includes  the  high-speed  and 
low-speed  engines ;  the  single-acting  and  double- 
acting  engines;  the  direct-acting  and  indirect- 
acting  engines ;  the  expansive  working  and  non- 
expansive  working  engines ;  the  condensing  and 
noncondensing  engines;  and  the  simple  engines, 
compound  engines,  and  multiple-expansion  en- 
gines, which  may  be  briefly  described  as  follows : 

High-Speed  Engine, —  One  in  which  the 
piston  speed  exceeds  900  feet  per  minute.  It  pos- 
sesses the  advantages  of  small  dimensions  and 
small  weight  for  a  given  power,  and  on  account 
of  the  frequency  of  its  strokes,  is  capable  of 
meeting  variations  in  loading  more  quidcly  than 
a  low-speed  engine.  Its  disadvantages  consist  in 
the  ^eater  waste  of  steam,  the  greater  wear,  and 
the  increased  danger  of  the  heating  of  the  mov- 
ing parts.  Also,  the  higher  cost  of  construction 
and  operation. 

Low-Speed  Engine. —  One  in  which  the  piston 
speed  is  less  than  600  feet  per  minute. 

Single- Acting  Engine. —  One  in  which  the 
pressure  of  the  steam  is  exerted  only  on  one 
side  or  the  under  side  of  the  piston,  which  is 
pressed  down  again  by  the  pressure  of  the  at- 
mosphere on  the  other  side  against  the  vacuum 
produced  by  the  condensation  of  the  spent 
steam.  They  were  formerly  used  chiefly  for 
pumping  purposes,  and  in  connection  with  steam  fi 
hammers,  but  are  now  practically^  out  of  date.  '' 

Double-Acting  Engine. —  One  in  which  the 
steam  acts  alternately  on  both  sides  of  the 
piston,  either  against  the  pressure  of  the  air, 
or  against  the  vacuum  of  the  condenser.  Origi- 
nally, all  engines  were  made  single-acting,  but 
all  modem  engines  are  made  double-acting. 

Direct-Acting  Engine. —  One  in  which  the 
action  of  the  piston  is  transmitted  directly  to 
the  crank-shaft.  Nearly  all  engines  are  direct- 
acting  engines. 

Indirect-Acting  Engine. —  One  in  which  the 
motion  of  the  piston  is  communicated  to  the 
crank-shaft  by  means  of  intermediate  levers. 
In  the  beam-engine,  the  connection  between  the 
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piston  and  the  connecting  rods  consists  of  a 
beam,  the  oscillating  point  of  which  is  placed 
midway  between  the  two  rods.  They  are  chiefly 
employed  for  pumping  purposes,  and  for  driv- 
ing paddle-wheel  steamers.  Other  than  in  this 
limited  field,  they  are  becoming  practically 
obsolete. 

Expansive  Working  Engine. —  An  engine  is 
worked  expansively  when  the  steam,  instead  of 
being  admitted  at  full  pressure  into  the  cylinder 
until  the  termination  of  the  stroke,  is  cut  off  at 
some  fractional  part  of  the  stroke  and  thus 
caused  to  do  work  simply  by  its  own  expansion. 
The  steam  may  be  expanded  in  one  or  more 
cylinders.  The  amount  of  steam  consumed  is 
low  as  compared  to  the  amount  of  work  ckme. 
It  is  universally  used  where  circumstances  will 
permit,  on  account  of  its  greater  economy  as 
compared  to  the  engines  of  the  nonexpansive 
working  type. 

Nonexbansive  Working  Engine-^ An  engine 
in  which  the  steam  is  allowed  to  enter  the 
cylinder  at  boiler  pressure,  and  is  maintained 
at  that  pressure  behind  the  piston  during  the 
whole  of  the  stroke.  The  amount  of  steam 
consumed  is  disproportionately  high  as  com- 
pared to  the  woiic  done.  It  is"  never  used  except 
in  cases  where  circumstances  will  not  permit  of 
Ihe  use  of  an  expansive  working  engine. 

Condensing.Engine,^^  One  iti  which  the  spent 
steam  in  the  cylinder  is  exhausted  into  a  vacuum 
and  condensed  into  water,  thus  obliterating  the 
back  pressure  of  the  atmosi^ierer  and  con- 
sequendy  effecting  a  gam  of  pressure  equivalent 
to  14.7  pounds  per  square  inch,  in  the  effective 
working  pressure  of  the  steam. 

Noncondensing  Engine  —  One  in  which  the 
spent  steam  in  the  cylinder  is  exhausted  into 
the  air  at  atmospheric  pressure,  thus  entailing 
the  work  of  forcing  the  piston  against  a  back 
pressure  of  14.7  pounds  per  square  inch,  at 
the  expense  6f  the  effective  working  pressure  of 
the  steam. 

Simple  Engine. —  One  in  which  the  steam 
after  having  forced  the  piston  through  its 
stroke  is  exhausted  into  the  air«  or  into  a 
vacuum  or  condenser. 

Compound  Engine. —  An  engine  with  two  or 
more  cylinders  in  which  the  steam  after  having 
expanded  and  performed  its  work  in  one 
cylinder  passes  into  the  next  cylinder,  of  larger 
'size,  and  continues  to  expand  and  perform 
work.  The  different  types  of  compound  engines 
are  distinguished  by  the  number  of  cylinders 
employed  for  the  expansive  working  of  the 
steam,  and  are  designated  as  the  two-cylinder 
compound  engine,  the  three-cylinder  or  triple* 
expansion  engine,  and  the  four-cylinder  or 
quadruple-expansion  engine.  The  cylinders  are 
usually  arranged  side  by  side  or  parallel  with 
each  other.  Sometimes,  as  in  the  case  of  the 
*  tandem-compound,^^  they  are  placed  *  in  line  ^ 
one  behind  the  other,  and  also  vertically  one 
above  the  other  as  in  the  case  of  the  *  steeple- 
compound.**  In  a  *  cross-compound,^  the 
cylinders  are  placed  side  by  side  and  parallel  to 
each  other,  but  sufficiently  far  apart  to  allow 
space  for  a  fly-wheel  between  them.  Up  to  the 
present  time,  the  quadruple-expansion  engine 
appears  to  be  the  limit  beyond  which  the  number 
of  expansions  have  not  been  carried  with  success. 
The  great  practical  advantage  of  the  multiple 


expansion    engines    lies    in    their    high    steam 
economy. 

The  second  class  of  steam  engines  includes 
the  various  types  of  reciprocating  engines  which 
are  more  definitely  designated  as  horizontal 
engines,  vertical  engines,  and  incUned  engines, 
according  to  the  position  of  the  axis  of  the 
piston,  and  various  forms  of  direct-acting  and 
indirect-acting  engines,  such  as  beam  engines, 
oscillating  engines,  trunk  engines,  back-acting 
engines,  and  various  forms  of  rotary  engines. 

The  third-class  includes  the  various  forms  of 
marine  engines,  stationary  or  land  engines, 
locomotive  engines,  and  a  great  variety  of  port- 
able engines.  The  engines  included  in  these  two 
classes  may  be  briefly  described  as  follows : 

Reciprocating  Engine. —  One  in  which  the 
piston  moves  backward  and  forward  alternately, 
in  a  right  line.  Almost  all  heat  engines  are  of 
this  type. 

Horisontal  Engine. —  One  in  which  the  axis 
of  the  cylinder  and  piston  rod  is  horizontal. 

Vertical  Engine. —  One  in  which  the  axis  of 
the  cylinder  and  piston  rod  is  vertical.  Vertical 
engines  are  made  in  a  great  variety  of  forms, 
and  are  usually  arranged  with  the  cylinders 
uppermost.  Very  few  of  them  are  constructed 
with  the  cylinders  lowermost,  and  those  are 
only  of  the  smallest  sizes.  The  principal  ad- 
vantages of  the  vertical  engines  consist  in  the 
small  space  required  for  their  foundations,  and 
thj  uniformity  of  wear  on  the  cylinders,  pistons, 
and  rods.  The  type  includes  many  forms  of 
steam  hammers,  launch  engines,  screw  engines, 
and  inverted  cylinder  engines. 

Inverted  Cylinder  Engine. —  A  vertical  engine 
in  which  the  cylinder  is  inverted  or  placed  atK)ve 
the  piston  rod,  connecting  rod,  and  crank-shaft. 
It  is  typical  of  the  marine  engines  employed  to 
drive  screw  propellers. 

Inclined  Engine  or  Inclined  Cylinder  Engine. 
—  A  form  of  marine  engine  in  which  the 
cylinders  are  inclined  toward  each  other  at  an 
angle  of  about  120  degrees,  and  make  a  triangle 
with  the  base.  They  are  connected  by  cranks 
to  a  common  crank-shaft. 

Beam  Engine. —  An  indirect-acting  engine  in 
which  the  piston  rod  is  connected  to  the  con- 
necting rods  by  means  of  a  lever  in  the  form 
of  a  beam.  It  is  more  fully  described  under  the 
term  Indirect- Acting  Engine. 

Oscillating  Engine. —  A  marine  engine  of  the 
direct-acting  type  in  which  the  cylinders  are 
suspended  upon  hollow  trunnions  and  oscillate 
thereon,  thus  allowing  the  motion  of  the  piston 
rods  to  accommodate  itself  to  that  of  the  crank 
at  all  parts  of  the  revolution.  It  occupies  but. 
little  space,  and  is  peculiarly  adapted  for  paddle- 
wheel  steamers.  For  screw  propulsion,  it  has 
been  entirely  supplanted  by  the  various  forms 
of  multiple-expansion  -engines  of  the  inverted 
cylinder  type. 

Trunk  Engine. —  An  interesting  though  prac- 
tically obsolete  form  of  marine  engine  formerly 
used  on  war  vessels.  The  aim  of  its  design  is 
compactxiess  of  arrangement,  so  as  to  place  all 
of  its  working  parts  below  the  waterline,  thus 
protecting  them  from  the  enemy's  shot.  Its 
distinguishing  feature  is  a  hollow,  trunk-shaped 
piston  rod  which  passes  through  both  ends  of 
the  cylinder  and  is  encircled  in  the  middle  by 
the  piston  head.    The  connecting  rod  is  attached 
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to  the  interior  of  the  piston  rod,  thus  saving 
the  length  of  the  piston  rod  in  all  of  the 
vertical  dimensions  of  the  engine.  Its  chief 
defect  consists  in  its  low  steam  economy,  due 
to  the  great  loss  of  heat  by  radiation  from  the 
large  conducting  surfaces  of  the  hollow  piston 
rod  which  are  exposed  to  the  air. 

Bogie  Engine. —  A  locomotive  provided 
with  a  bogie  or  swivelling  framework  which 
carries  the  axle  of  the  main  driving  wheels,  and 
enables  the  main  framing  to  accommodate  itself 
to  curves  of  short  radii.  In  the  single  bogie, 
the  main  driving  wheels  are  the  bogies;  in  the 
double  bogie,  both  the  main  driving  wheels  and 
the  back  driving  or  trailing  wheels  arc  bogies. 
A  bogie  tmck  is  a  short  four-wheeled  truck 
pivoted  at  its  centre  to  the  main  frame  of  the 
engine,  and  enables  the  engine  to  run  around 
sharp  airves. 

Corliss  Engine. —  A  very  economical  type  of 
engine  in  which  the  valves  are  controlled  auto- 
matically from  the  governor,  and  the  steam 
supply  proportioned  to  the  requirements  of  the 
engine  at  each  moment  during  its  working 
stroke.  The  valve  forms  a  segment  of  a  circle 
and  revolves  through  an  arc  of^a  circle,  and 
alternately  covers  and  uncovers  the  steam  port 
It  is  operated,  by  a  rod  from  a  wrist  plate,  but 
is  disconnected  at  every  stroke  of  the  engine, 
and  the  supply  valve  closed  instantaneously  by 
means  of  a  dash-piston  and  spring. 

Cornish  Engine, — A  standard  tvpe  of  pump- 
ing engine,  originally  of  the  single-acting  type. 
At  the  present  time  it  appears  in  two  forms  — 
the  beam  engines  and  the  direct-acting,  engines. 
The  valves  of  a  Cornish  engine  are  operated  by 
a  special  device  called  a  cataract  cpnsisting  of  a 
weighted  piston  which  works  in  a  cylinder  pro- 
Tided  with  a  large  inlet,  valve  and  a  small  dis- 
charge valve.  The  working  stroke  of  the  pump 
lifts  the  weighted  piston  and  draws  the  water 
into  the  cylinder  through  the  former,  and  the 
return  stroke  discharges  it  .through  the  latter, 
and  at  the  same  time  actuates  the  valves  of  the 
steam  cylinder  of  the  pump  so  as  to  cause  an- 
other working  stroke. 

Marine  Engine. —  Any  form  of  engine  used 
^or  propelling  a  vessel.  They  are  usually  of  the 
compound  or  multiple-expansion  type. 

Stationary  Engine. —  An  engine  on  fixed 
foundations,  as  distinguished  from  the  locomo- 
tive, portable,  and  marine  engines. 

Ldcomotive  Engine. —  A  high  pressure  steam 
engine  and  multitibular  complete,  mounted  on 
a  carriage,  and  provided  with  suitable  wheels 
to  enable  it  tc  draw  loaded  cars  upon  a  per- 
manent way  or  railway  track. 

Portable  Engine. —  An  engine  of  the  locomo- 
tive type,  mounted  on  a  carriage  which  permits 
of  its  being  moved  from  place  to  place  for  use 
in  connection  with  work  of  a  temporary  char- 
acter. Portable  engines  are  e:j|:tensively  used 
for  agricultural  purposes,  and  for  general  trac- 
tion purposes  on  ordinary  highways. 

Gas  and  Oil  Engines. —  These  classes  of  heat 
engines  are  commonly  designated  as  internal 
combustion  engines  for  the  purpose  of  distin- 
guishing them  from  the  various  more  or  less 
impracticable  forms  of  hot  air  engines  in  which 
the  working  substance  consists  of  air  alone, 
which  is  heated  from  an  external  furnace,  the 
heat  being  conducted  through  the  walls  of  the 
containing  vessel. 


In  the  gas  engines,  the  working  substance 
or  charge  is  a  mixture  of  coal  gas  and  air,  ex- 
plosive in  character,  which  is  introduced  into 
the  working  cx'linder  where  it  is  compressed 
by  the  action  of  the  piston,  and  then  ignited  and 
exploded  by  a  special  device.  The  energy  de- 
veloped by  the  explosion  is  utilized  to  actuate 
the  piston  or  do  mechanical  work. 

This  method  of  heating  the  working  sub- 
stance is  called  the  gas  engine  method.  It  is 
one  feature  possessed  in  common  by  all  gas 
engines  irrespective  of  variations  in  form,  or 
of  working  cycles,  and  serves  to  distinguish  them 
from  all  other  forms  of  heat  engines. 

The  various  types  of  gas  engines  may  be  con- 
veniently divided  into  three  general  classes,  ac* 
cording  to  their  mode  of  operation  as  follows: 
(i)  Those  in  which  a  specified  amount  or  con- 
stant volume  of  gas  is  drawn  into  the  cylin<kr 
at  atmospheric  pressure  or  without  compression, 
and  then  ignited,  as  in  the  case  of  the  Lenoir, 
Hugon,  and  the  Otto-Langen  enjgines,  which 
were  quite  successful  for  powers  under  one- 
fabrse  power,  but  are  practically  cAsolete;  (2) 
those  in  which  the  working  substance  is  first 
compressed  in  an  auxiliary  cylinder  and  then 
admitted  to  the  working  cylinder  and  ignited, 
Bs  in:  the  r case  of  the  Brayton  engine*  which 
although  the  most  successful  engine  of  this  class 
is  also  practically  obsolete;  and  (3)  thos*  in 
-which  a  specified  amount  or  constant  voliude 
of  gas  is  admitted  td  the  working  cylinder  where 
it  is  compressed  by  the  piston  and  then  ignited, 
as  in  the  case  of  tiie  Otto  engine,  and  in,  by 
far,  the  greater  mnnber  of  other  gas  engines  in 
successful  use  at  the  present  time.  • 

Gas  engines  are  also  designated  rts  two-cycle, 
fbur-cycle,  and  six-cycle  enjjlfies,  according  to 
the  number  of  distmct  operations  in  their  work- 
ing cycles.  The  six-cycle  engines  were  of  the 
scavenging  type,  btrt  were  not  successful,  and 
are  obsolete.  Tlic  four-cj'cle  engines  represent 
the  application  of  the  Beau  de  Rochas  or  Otto 
cyclfr,  and  constitute  the  most  successful  type 
developed  up  to  the  present  time.  The  two- 
cycle  engines  arc  as  yet 'in  a  comparatively 
experimental  state,  but  possess  great  possibilities 
of  successful  dcvelopmetrt,  and  may  eventually 
supplant  all  the  other  forms. 

Up  to  within  the  last  few  years,  the  gas 
engines  were  rarely  made  hi  sizes  capable  of 
developing  an  atnount  of  power  equivalent  to 
SO,  75,  or  100  horse-power,  and  rivalled  steam 
engines  of  equal  capacity  only  in  spe<bial  and 
limited  fields  of  application;  but  now.  since  the 
introduction  of  the  various  gas  producer  sys-^ 
terns,  gas  engines  developing  4.000  horsc-pOwer 
are  in  successful  use,  and  others  capable  of 
developing  as  high  as  6.000  horse-power  are  iti 
the  process  of  construction. 

The  oil  engine  differs  from  the  gas  engine 
principally  in  the  character  of  the  charge,  which 
consists  of  a  mixture  of  vaporized  petroleum, 
gasoline,  or  paraffin  oil  and  air.  They  may  be 
conveniently  clafsified,  (i)  according  to  the 
method  cuiploycd  to  vaporize  the  oil;  or  (3) 
according  to  the  method  employed  to  ignite  the 
charge. 

The  first  class  includes  those  in  which  the  oil 
is  BuDJected  to  a  spraying  operation  before  being 
vaporized;  those  in  which  the  oil  is  injected 
into   and   vaporized   within   the   cylinder;   and 
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those  in  which  the  oil  is  vaporized  by  a  special 
apparatus  outside  the  cylinder  and  then  admitted 
into  the  cylinder  in  the  form  of  a  vapor. 

The  second  class  includes  those  in  which  the 
charge  is  ignited  by  means  of  an  electric  spark; 
those  in  which  the  charge  is  ignited  by  an 
incandescent  tube;  and  those  in  which  the 
charge  is  ignited  by  the  heat  of  the  internal 
surfaces  of  the  combustion  chamber. 

Steam  Turbines  comprise  a  class  of  heat  en- 
gh!es  in  which  the  kinetic  energy  of  expanding 
steam  is  utilized  to  drive  a  wheel  and  thus  con- 
vert the  natural  heat  energy  of  steam  directly 
into  mechanical  energy  in  the  form  of  rotary 
motion.  The  principal  forms  are  the  Parsons, 
Dc  Laval,  Seger,  and  Dow  turbines,  and  their 
chief  field  of  application  and  development  appears 
to  be  in  the  marine  service.  Noteworthy  ex- 
amples of  their  latest  applications  are  those  of 
the  Cunard  Line  Passenger  Steamship  •Car- 
mania,*  and  the  battleship  ^Dreadnaught,*  of 
the  British  Royal  Navy,  the  largest  warship  in 
the  world  built  up  to  date. 

Hydraulic  Engines. — Mechanical  power  is 
obtained  from  flowing  water  by  its  weight,  pres- 
sure, or  impact,  utilized  in  various  forms  of 
water  wheels,  turbines,  hydraulic  rams,  and 
water  pressure  engines.  In  the  water  pressure 
engine  the  pressure  of  the  water  only  is  utilized 
to  drive  a  piston  in  a  cylinder.  In  som^e  forms 
the  action  of  the  piston  is  reciprocating,  and  in 
others  rotary.  In  all  of  them  the  actual  amount 
of  pressure  expended  is  only  that  which  Is 
needed  to  impart  motion  to  the  fluid  to  follow 
the  piston  and  escape  from  the  cylinder,  and, 
therefore,  the  greatest  efficiency,  is  obtained  by 
making  the  piston  as  small  as  practicable  and 
using  a  large  pressure.  The  majority  of  them 
arc  of  the  reciprocating,  low- speed  type,  and  are 
particularly  useful  as  secondary  motors  for 
operating  the  opening  machinery  of  various 
forms  of  swing,  draw,  and  lifting  or  rolling 
bridges,  and  in  connection  with  cranes  and 
various  forms  of  hydraulic  lifts. 

For  further  detailed  information  relative  to 
the  construction,  operation,  and  application  of 
the  various  forms  of  engines,  consult  the  articles 
under  the  titles:  Gas.. Engines;  Locomotive; 
Locomotive,  Design  and  Construction  of  the 
Modern;  Locomotive  Engine-  Pumps  and 
PuMPmc  Machinerv:  Rotary  Steam  Engu^e; 
Traction  Engines;  Turbines;  Water  Motor; 
AND  Water  Wheels,  in  this  Encyclopedia. 

William  Morey,  Jr.,  C  E., 
Consulting  Civil  and  Mechanical  Engineer.  New 
York  City. 

Engine,  Testing  of.  Engines  are  tested  in 
order  to  determine  the  economy  with  which 
they  produce  a  given  amount  of  power!  The 
economy  of  steam  engines,  as  usually  determined, 
relates  to  the  weight  of  steam  consumed,  or  to 
the  quantity  of  coal  used  in  making  the  steam, 
or  to  the  number  of  heat  units  supplied;  while 
in  the  case  of  an  internal  combustion  engine,  it 
relates  to  the  amount  of  gas,  gasoline,  oil,  alco- 
hol, or  other  fuel  burned.  Also,  if  the  latter 
operate  on  producer  gas,  the  determination  of 
economy  involves  the  amount  of  coal  burned  in 
the  gas  producer. 

Factory  tests  are  generally  limited  to  the 
performance  of  individual  engines,  to  determine 
the  set  of  the  governor  relative  to  the  proper 


speed,  and  to  ascertain  if  the  valves  are  set  and 
operate  properly.  Ih  the  case  of  gas  engines, 
the  factory  test  is  extended  to  cover  the  cor- 
rect timing  of  the  igniter,  and  to  determine  the 
correct  compression. 

In  its  broadest  sense,  however,  testing  is  a 
form  of  scientific  investigation  conducted  for 
the  purpose  of  securing  practical  results  which 
are  very  important  not  only  to  the  manufacturer, 
but  also  to  the  owner  of  the  engine  who  has  to 
pay  the  expense  of  its  operation,  and  to  those 
who  reanire  information  showing  the  capabili- 
ties of  the  machines  for  the  purpose  of  advertis- 
ing and  trade. 

As  an  engine  test  involved  the'  determination 
of  two  elementary  quantities, — (f)  the  amount 
of' fuel  consumed,  and  (2)  the  amount  of  power 
develope.d,-^t  is  necessary  that  these  two  factors 
should  be  represented  by  units  of  measprement 
whic*!  are  susceptible  of  universal  application. 

Standard  Unit  of  S^i/f/.— The  most  satisfac- 
tory unit  for  expressions  of  eco^homy  based  on 
tfie  amount  of  fud  consumed,  is  the  British 
Thermal  Unit  (B.T.U.),  which  ts  the  quantity 
of  heat  required  to  raise  one  pound  of  water 
one  degree  Fahrenheit  at  or  about  39.1*  Fahr. 
According  to  Joule,  it  is  equivalent  to  77^  foot- 
pounds of  mechanical  energy. 

A  convenient  and  useful  subsidiary  standard 
is  that  based  on  a  ^standard  coal*  unit,  the 
term  "standard  coal*  defining  a  coal  which  im- 
parts to  steam  to,ooo  B.T.U.'s  for  each  pound 
of  dty  coal  consumed.  It  is  a  coal  which  has  a 
calorific  value  of  12,500  B.TU.'s,  equivalent  to 
an  efficiency  of  80  per  cent,  when  used  in  a 
•standard  boiler.» 

Standard  Unit  of  Power.-^Tht  unit  of  me- 
chanical power  which  most  satisfactorily  ex- 
presses the  power  developed  by  an  engine,  is 
the  "horsepower,*  which  represents  an  energy 
of  33,000  foot-pounds  per  mmute,  equivalent  to 
2,545  B.T.U.'s  per  hour. 

Standard  of  Engine  Economy. — Employing 
the  given  standard  units  of  fuel  and  power,  the 
expressions  of  engine  economy  which  are  best 
adapted  to  meet  all  conditions  of  service,  and 
for  all  classes  of  heat  engine,  are  those  rep- 
resented by  the  "indicated*  horsepower  based 
on  the  number  of  B.T.U.'s  consumed  per  hour. 

Such  an  expression  is  commonly  called  a 
horsepower-hour,  and  represents  a  heat  energy 
of  1,980,000  foot-pounds  converted  into  me- 
chanical power  or  work  by  the  consumption  of 
2,545  B.T.U.'s  per  hour. 

Rules  for  Conducting  a  T^jf.— All  tests 
should  be  conducted  systematically  under  a  set 
of  standard  rules,  clearly  defining  the  character 
of  the  data  to  be  obtained  and  the  methods 
which  should  be  emploj'ed  for  their  determina- 
tion. A  set  of  such  rules  may  be  briefly  defined 
as  follows: 

I.  Object  of  the  Test.— At  the  beginning,  the 
specific  object  of  the  test  should  be  ascertained. 
It  may  relate  to  the  determination  of  highest 
economy  obtainable-  the  economy  under  ordi- 
nary working  conditions  and  the  existing  de- 
fects; the  performance  under  special  conditions; 
the  effect  of  changes  in  existing  conditions;  or 
the  fulfillment  of  a  contract  guarantee;  and  the 
preparations  for  the  test  should  be  made  accord- 
ingly. These  preparations  wil!  necessarily  de- 
pend largely  upon  the  good  sense,  judgment, 
and  ingenuity  of  the  engineer  making  the  test. 
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2.  Condition  of  the  Engine. — The  engine 
should  be  carefully  examined  and  its  general 
condition  noted,  especially  any  points  of  design, 
construction,  or  operation  which  bear  upon  the 
object  of  the  test.  Special  examination  should 
be  made  of  all  valves,  by  inspecting  their  seats 
and  bearing  surfaces,  and  great  care  taken  to 
ascertain,  in  the  case  of  a  gas  engine,  that  the 
piston  rings  work  freely  in  their  grooves  and 
are  perfectly  gas-tight. 

3.  Dimensions,  —  The  cylinder  dimensions 
should  be  taken  whether  they  arc  already  known 
or  not,  the  measurements  being  made  when  they 
are  hot  and  in  working  order.  When  practica- 
ble, the  clearance  volume  or  compression  space 
of  the  cylinder  should  be  measured  by  filling  it 
with  water  previously  measured,  the  proper 
correction  being  made  for  temperature. 

4.  Fuel, — When  the  test  involves  the  com- 
plete plant — in  the  case  of  a  steam  engine 
including  the  boilers,  and  in  the  case  of  a  gas 
engine  including  the  gas  producer  plant, — the 
class,  name  of  mine,  size,  moisture,  should  be 
stated  in  the  report, — and  the  quality  of  the  coal 
used  should  be  of  some  recognized  standard. 
This  is  desirable  for  purposes  of  comparison. 
In  the  case  of  an  internal  combustion  engine, 
if  the  test  is  made  to  determine  the  maximum 
efficiency,  the  gas,  oil,  or  other  fuel  used,  should 
be  the  best  obtainable,  or  one  that  possesses  the 
highest  calorific  value. 

5.  Measurement  of  Fuel. — The  methods  of 
determining  the  amount  of  fuel  consumed  de- 
pend upon  the  character  of  the  fuel  used.  If  it 
be  coal  furnished  to  the  furnace  of  a  boiler,  or 
to  a  gas  producer,  the  amount  consumed  during 
a  period  not  less  than  24  hours  should  be  care- 
fully measured  by  weight.  If  it  be  oil,  gasoline, 
distillate,  alcohol,  etc.,  it  can  be  drawn  from  a 
tank,  which  can  be  refilled  to  the  original  level 
at  the  end  of  the  test,  and  the  amount  required 
for  this  purpose  weighed;  or  in  the  case  of  a 
small  engine,  it  can  be  drawn  from  a  properly 
calibrated  vertical  pipe.  When  gas  is  used,  it 
should  be  measured  by  a  suitable  gas  meter,  and 
gas  bags  should  be  placed  between  the  meter  and 
the  engine  to  keep  the  pressure  as  constant  as 
possible.  The  pressure  and  temperature  of  the 
gas,  and  the  barometric  pressure  and  tempera- 
ture of  the  air,  should  be  measured,  and  in 
determining  the  quantity  of  the  gas  supplied,  as 
given  by  the  reading  of  the  meter,  the  tempera- 
ture and  pressure  of  the  gas  should  be  taken 
into  account. 

6.  Measurement  of  Heat  Units  Consumed. — 
The  number  of  heat  units  consumed  by  the 
engine  can  be  found  by  multiplying  the  number 
of  pounds  of  coal  or  oil,  or  the  cubic  feet  of  gas 
supplied,  by  the  total  heat  of  combustion  of  the 
fuel  as  determined  by  a  calorimeter,  or  from 
the  results  of  a  chemical  analysis.  In  determin- 
ing the  total  heat  of  combustion,  usually,  no 
deduction  is  made  for  the  latent  heat  of  the 
vapor  of  water  in  the  products  of  combustion, 
therefore,  for  purposes  of  comparison  care 
should  be  taken  to  state  whether  the  higher  or 
the  lower  value  has  been  used  in  the  deter- 
mination. 

The  Mahler  calorimeter  is  the  most  suitable 
for  determining  the  heat  of  combustion  of  solid 
fuels  and  oils,  and  the  Junker  calorimeter  for 
gases. 

7.  Instruments  and  Their  Calibration. — All 
instruments   and   apparatus   used   in   the   tests 


should  be  calibrated,  and  their  accuracy  veri- 
fied by  comparison  with  recognized  standards. 
All  such  as  are  liable  to  undergo  changes,  or 
become  broken  during  the  progress  of  a  test, 
especially  gauges,  indicator  springs,  and  ther- 
mometers, should  be  calibrated  both  before  and 
after  the  test. 

Gauges, — For  measuring  pressures  above  that  / 
of  the  atmosphere,  the  most  convenient  and  re- 
liable standard  is  the  dead-weight  testing  appa- 
ratus consisting  of  a  cylinder  having  a  close- 
fitting  vertical  piston  working  in  oil  or  glycerine, 
by  the  medium  of  which  the  pressure  is  trans- 
mitted to  the  gauge.  The  piston  is  surmounted 
by  a  circular  stand  on  which  weights  may  be 
placed  so  as  to  secure  any  desired  pressure.  The 
total  weight,  in  pounds,  on  the  piston,  divided 
by  the  area  of  the  piston,  in  square  inches,  gives 
the  pressure  in  pounds  per  square  inch. 

The  mercury  column  is  another  reliable 
standard  of  comparison  for  pressures,  but  when 
it  is  used  care  should  be  taken  to  see  that  it  is 
properly  graduated  with  reference  to  the  ever 
varying  zero  point;  that  the  mercury  is  pure, 
and  that  the  proper  correction  is  made  for  any 
difference  of  temperature  that  may  exist  at  the 
time  of  using,  and  the  temperature  at  which  the 
instrument  was  graduated. 

For  pressures  below  that  of  the  atmosphere, 
the  use  of  an  air  pump  or  some  other  means  of 
producing  a  vacuum  is  required.  The  apparatus 
must  be  referred  to  a  mercury  gauge,  which 
may  consist  of  an  U-shaped  tube  about  30 
inches  in  length,  with  both  arms  properly  filled 
with  mercury. 

Thermometers. — Standard  thermometers  are 
those  which  read  2x2**  Fahr.  in  steam  escaping 
from  boiling  water  at  the  normal  barometric 
pressure  of  the  atmosphere  (29.92  inches)  when 
the  whole  stem  up  to  the  212"*  point  is  sur- 
rounded by  the  steam;  and  which  read  32* 
Fahr.  in  melting  ice,  when  the  stem  is  com- 
pletely immersed  to  the  32**  point;  and  which 
are  calibrated  for  points  between  and  beyond 
these  two  points  of  reference. 

For  temperatures  between  212°  and  400" 
Fahr.,  the  thermometers  should  be  compared 
with  the  temperatures  given  in  Regnault's  Steam 
Tables,  by  placing  it  in  a  mercury  well  sur- 
rounded by  saturated  steam  under  sufficient 
pressure  to  give  the  desired  temperature. 

For  higher  temperatures,  such  as  those  oc- 
curring in  gas-engine  practice,  which  often 
exceed  2,000®  Fahr.,  some  form  of  pyrometer  or 
calorimeter  should  be  used.  That  of  Lc 
Chatelier,  which  makes  use  of  the  thermo- 
couple, has  been  successfully  used  for  accurately 
measuring  temperatures  over  2,500*  Fahr. 

Indicator  Springs. — For  gas  engine  indicat- 
ing, the  indicator  springs  used  should  be  much 
stifier  and  stronger  than  those  used  for  steam- 
engine  work,  so  as  to  enable  them  to  withstand 
the  higher  and  more  suddenly  developed  pres- 
sure. When  indicator  springs  are  calibrated, 
the  temperature  of  the  indicator  should  be  as 
nearly  as  possible  the  same  as  that  which  exists 
during  the  test.  An  indicator  may  be  conven- 
iently heated  by  subjecting  it  to  steam  pressure 
immediately  before  calibration,  and  the  actual 
work  of  calibration  then  performed  by  the  use 
of  compressed  air  or  compressed  carbonic  acid 
gas.  The  calibration  may  be  made  under  a  con- 
stant pressure,  or  more  satisfactorily  by  coverinfif 
the   whole   range   of  pressures  through  whi(£ 
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the  indicator  acts,  by  gradually  increasing  the 
pressure  from  the  lowest  to  the  highest  point, 
and  then  by  gradually  reducing  it  from  the 
highest  to  the  lowest  point,  and  a  mean  of  the 
results  taken  for  at  least  five  points — two  for 
the  pressures  corresponding  to  the  maximum 
and  minimum  pressures,  and  three  for  equally 
distant  intermediate  points.  These  values 
should  be  compared  with  a  dead-weight-testing 
apparatus,  a  mercury  column,  or  a  steam  gauge, 
compared  with  either  of  the  two  first-named 
standards,  and  the  correct  scale  of  the  spring 
used  for  calculating  the  mean  effective  pressure 
from  the  indicator  diagrams  taken  during  the 
test  should  be  the  average  based  on  this 
calibration. 

Gas  Meters, — A  meter  used  for  measuring  the 
gas  supplied  to  a  gas  engine,  should  be  calibrated 
by  comparing  its  readings  with  the  displacement 
of  a  gasometer  of  known  volume ;  with  a  stand- 
ard gas  meter  of  known  error ;  or  by  passing  air 
through  the  meter  from  a  tank  containing  air 
under  pressure.  In  the  latter  case,  the  pressure 
and  temperature  of  the  air  in  the  tank,  both  at 
the  tank  and  the  meter,  should  be  observed  at 
uniform  intervals  of  time  during  the  work  of 
calibration;  and  the  amount  of  air  passing 
through  the  meter  calculated  from  the  volume  of 
the  tank  and  the  observed  temperatures  and 
pressures. 

The  volume  of  the  gas  thus  ascertained 
should  be  reduced  to  the  equivalent  volume  at 
a  given  temperature  and  atmospheric  pressure, 
corrected  for  the  effect  of  moisture  in  the  gas, 
which  is  usually  at  or  near  the  point  .of  satura- 
tion. For  gas-engtine  work,  a  convenient  stand- 
ard is  the  equivalent  volume  of  the  gas  when 
saturated  with  moisture  at  normal  atmospheric 
pressure  at  a  temperature  of  60**  Fahr.  A 
volume  of  moist  gas  at  any  other  temperatuire 
may  be  reduced  to  this  standard  by  being  multi* 
plied  by  the  factor 

459'4-Ho   ^  b--(2Q.9g-j) 
459-4+t  29-4 

in  which  h  represents  the  reading  of  the  barome* 
ter  in  inches  at  32'  Fahr. ;  t,  the  temperature  of 
the  gas  at  the  meter  in  degrees  Fahr.;  and  s, 
the  vacuum  in  inches  of  mercury  corresponding 
to  the  temperature  of  t  given  in  the  steam 
tables. 

8.  Duration  of  a  7«/.— The  length  of  time 
devoted  to  a  test  will  depend  largely  upon  its 
character  and  the  purpose  for  which  it  is  made. 
For  determining  the  working  economy,  the  time 
allowed  should  be  equal  to  the  number  of  hours 
per  day  during  which  the  engine  is  really  ope- 
rated. In  the  case  of  a  gas  engine  using  pro- 
ducer gas,  the  time  should  be  sufficient  to  deter- 
mine  the  amount  of  coal  used  in  the  gas  pro- 
ducer. It  should  never  be  less  than  24  hours, 
and  usually,  it  should  extend  over  several  days. 

9.  Commencement  of  a  Test. — If  the  test  is 
to  determine  the  performance  of  an  engine  under 
working  conditions,  it  should  begin  at  the  time 
the  engine  is  started,  and  the  observations  con- 
tinued until  it  shuts  down  for  the  day.  If  the 
test  is  for  determining  the  maximum  economy 
of  the  engine;  at  first,  it  should  be  run  a  suffi- 
cient length  of  time  to  make  all  conditions  nor- 
mal and  constant,  then  the  observations  may  be 
commenced  and  continued  for  the  allotted  time. 

10.  Measurement  of  Water, — In  the  case  of 
a  steam  engine  this  relates  to  the  feed  water  or 


steam  consumption.  The  usual  method  is  to 
measure  all  the  feed  water  supplied  to  the  boil- 
ers, and  deduct  therefrom  all  the  water  dis- 
charged by  separators  and  drips,  and  the  water 
and  steam  lost  by  leakage  from  the  boiler  and 
its  main  and  branch  pipe  connections  with  the 
engine.  Where  the  engme  exhausts  into  a  sur- 
face condenser,  the  steam  consumption  can  be 
measured  by  measuring  the  quantity  of  water 
discharged  by  the  air  pump,  and  adding  thereto 
the  steam  used  by  jackets,  reheaters,  and  auxil^ 
iaries  as  determined  independentl]^.  In  measur- 
ing the  water,  it  should  be  carried  through  a 
tank  resting  on  the  platform  of  a  suitably 
arranged  weighing  scales,  and  the  water  subse- 
quently emptied  into  a  reservoir  beneath,  from 
which  the  pump  is  supplied. 

For  measuring  small  quantities  of  water, 
about  6,000  pounds  per  hour,  the  most  conven- 
ient apparatus  consists  of  a  small  hogshead 
connected  to  the  suction  pipe  of  the  pump  or 
injector,  and  an  ordinary  oil  barrel  placed  on 
a  platform  scale.  The  barrel  is  filled  by  means 
of  a  cold-water  pipe  leading  from  the  source  of 
supply.  For  pressure  not  less  than  25  pounds 
per  square  inch,  this  pipe  should  have  an  internal 
diameter  of  ij4  inches.  The  outlet  valve  of  the 
barrel  is  attached  to  the  side,  near  the  bottom, 
and  should  be  at  least  2>4  inches  in  diameter,  §o 
as  to  permit  of  quick  emptying. 

Where  larger  quantities- of  water  have  to  be 
measured,  the  barrel  can  be  replaced  by  a  hogs- 
head and  two  hogsheads  can  be  joined  together 
for  the  lower  reservoir.  With  this  arrangement, 
when  the  weighing  hogshead  is  supplied  through 
a  2^-inch  vaJve  under  25  pounds  of  pressure, 
and  emptied  through  a  five-inch  valve,  the 
capacity  attained  is  15,000  pounds  of  water  per 
hour. 

For  the  measurement  of  very  large  quanti- 
ties, or  in  some  cases,  very  small  quantities,  the 
orifice  method  gives  the  most  satisfactory  re- 
sults, and  when  applied,  the  average  head  of 
water  on  the  orifice  must  be  ascertained,  and 
the  discharge  of  the  orifice  should  be  calibrated 
under  the  conditions  of  use. 

In  the  case  of  an  internal  combustion  engine, 
the  measurements  of  water  relate  to  that  sup- 
plied to  the  water-jacket  provided  for  cooling 
the  temperature  of  the  cylmder.  The  measure- 
ments may  be  made  by  the  methods  already 
described,  but  care  should  be  taken,  in  cases 
where  the  temperature  exceeds  212**  Fahr.,  to 
first  cool  the  water  by  discharging  it  into  a 
tank  of  cold  water  previously  weired,  or  by 
passing  it  through  a  coil  of  pipe  immersed  in 
running  cold  water,  so  as  to  prevent  the  loss  of 
evaporation  which  takes  place  when  hot  water 
is  discharged  into  the  open  air. 

II.  Determination  of  Speed. — The  speed  of 
the  engine  or  the  number  of  revolutions  of  the 
crank  shaft  per  minute  can  be  determined  by 
counting  the  number  of  revolutions  in  one 
minute  with  the  eye  fixed  on  the  second  hand 
of  a  timepiece,  or  by  the  use  of  some  form  of 
mechanical  counter  such  as  a  tachometer,  or 
continuous  recording  engine  register.  The  use 
of  such  instruments  is  imperative  when  the 
speed  exceeds  250  revolutions  per  minute. 

In  the  case  of  internal  combustion  engines 
governed  by  the  hit-or-miss  method,  the  number 
of  explosions  per  minute  should  be  ascertained, 
when  the  engine  is  running  under  nearly  maxi- 
mum load,  by  counting  the  number  of  times  the 
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action  of  the  governor  causes  a  miss  in  the 
explosions. 

The  determination  of  variation  of  speed  dur- 
ing a  single  revolution  on  the  effect  of  fluctua- 
tions due  to  sudden  changes  of  load,  should  be 
made  especially  in  the  case  of  engines  employed 
to  drive  electric  generators  used  for  lighting 
purposes. 

12.  Indicator  Diagrams. — From  the  indiedtbr 
diagrams  taken  during  the  test  for  the  computa- 
tion of  the  mean  effective  pressure,  etc.,  sample 
diagrams  nearest  to  the  mean  should  be  ap- 
pended to  the  report. 

The  mean  effective  pressure  {M.E.P.)  is 
obtained  as  follows:  Measure  the  diagram  with 
a  planimeter  and  divide  the  area,  in  square 
inches,  thus  obtained  by  the  length  of  the  dia- 
gram in  inchej  to  obtain  the  mean  height  or 
mean  ordinate  of  the  diagram.  Mtritiply  the 
mean  ordinate  by  the  scale  of  the  indicator 
spring  and  the  product  will  be  the  mean  effective 
pressure  desired.  In  the  absence  of  a  planime- 
ter, the  diagram  can  be  divided  by  ten  ordinates 
and  their  mean  length  taken  for  that  bf  th^ 
mean  ordinate.  H  the  indicator  is  specially 
designed  for  indicating  internal  combustion 
engines,  the  meatk  ordinate  should  b*  mulH|)lied 
by  twice  the  scale  of  the  spring,  unless  the  scale 
has  been  ex|)resijly  marked  for  the  reduced 
piston. 

In  the  case  of  internal  combustion  engines, 
when  indicator  diagrams  are  not  obtainable  and 
the  compression  pressure  is  known,  thfe  mean 
effective  pressure  may  be  determined  approxi- 
mately as  follows:  For  example,  in  gas  engines 
the  compression  pressure  ranges  from  70  to 
90  pounds  per  square  inch,  and  the  maximuih 
pressure  developed  by  the  explosions  i%  about 
3.5  times  the  compression  pressure.  Therefore, 
if  p  represents  the  compression  pressure,  then 
for  compressions  of  100  pounds  per  square  inch 
or  less,  M.E.P.  =  2p  —  o.oip»;  thus,  if  pts 
70  pounds  per  square  inch,  M.E.P.  =  r40  —  49 
=i:  91  pounds  per  square  inch. 

In  the  case  of  a  steam  engine,  the  steani 
accounted  for  by  the  indicator  diagram  may  b* 
calculated  by  means  of  the  formula 


M-M.K  P.  (  (C+B)  X  Wc-(H+E)  X  Wh). 

which  will  give  the  weight  in  pounds  per  indi- 
cated horsepower  per  hour.  M.E.P.  represents 
the  mean  effective  pressure,  which  in  the  case 
of  a  multiple-ejqmnsion  engine  is  the  combined 
jnean  effective  pressure  referred  to  the  cylinder 
in  question.  For  example :  In  the  case  of  a  com-» 
pound  engine,  the  combined  mean  effective 
^essure  for  the  high  pressure  cylinder  consists 
of  two  items:  (i)  the  mean  effective  pressure 
of  the  high  pressure  cylinder,  and  (2)  the  mean 
effective  pressure  of  the  low  pressure  cylinder 
multiplied  by  the  ratio  of  the  piston  displace- 
ment of  the  low  pressure  cylinder  to  that  of  the 
high  pressure  cylinder.  The  sum  of  these  two 
items  is  the  combined  inean  effective  pressure 
for  the  high  pressure  cylinder. 

Similarly  the  combined  mean  effective  pres- 
sure for  the  low  pressure  cylinder  consists  of 
(i)  the  mean  effective  pressure  of  the  low 
pressure  cylinder,  and  (2)  the  mean  effective 
pressure  of  the  high  pressure  cylinder  divided 
by  the  ratio  already  stated.  The  sum  of  the 
two  items  is  the  combined  mean  effective  pres- 
sure of  the  low  pressure  cylinder. 


In  the  given  formula,  C  represents  the  pro- 
portion of  the  piston  stroke  completed  at  points 
on  the  expansion  line  of  the  diagram  near  the 
actual  cut-off  or  release;  H  the  proportion  of 
compression ;  and  E  the  proportion  of  clearance ; 
all  of  which  are  determinable  from  the  indicator 
diagram.  Wc  represents  the  weight  of  one 
cubic  foot  of  steam  at  the  cut-off  or  release 
pressure;  and  Wh  the  weight  of  one  cubic  foot 
of  steam  at  the  compression  pressure. 

13.  Standards  of  Economy  and  EMciency. — 
The  standard  expression  for  engine  economy,  as 
already  stated,  is  the  hourly  consumption  of  heat 
units  divided  by  the  indicated  horsepower  or  the 
brake  horsepower.  The  standard  expression  for 
efficiency  is  the  thermal  efficiency  ratio,  or  the 
proportion  which  the  heat  equivalent  of  the 
power  developed  bears  to  the  total  amount  of 
heat  actually  consumed^  as  determined  by  test. 
One  horsepower-hour  represents  the  consump- 
tion of  2,545,  B.T.U.'s  per  hour,  therefore, 

B.T.U.'s  per  horsepower  per  hour' 

expresses  the  thermal  efficiency  ratio. 

In  comparing  the  st^dard  for  internal  com- 
imstiott  eoginiBS  with  dtat  for  steam  engines,  it 
must  be  noted  that  the  former  usually  covers 
the  losses  due  to  combustion,  but  the  latter  does 
not,  and  therefore,  in  order  to  make  a  direct 
comparison  between  the  two  classes  of  engines 
as  oompiete  horsepower  plants,  the  losses  in 
generating  the  working  agent  ntHist  be. consid- 
ered in  both  cases  not  only  on  the  basis  of  the 
fuel  used,  but  on  the  basis  of  equivalent  fuel 
used  in  each  case.  In  comparing  a  gas  engine 
plant  using  producer  gas,  with  a  steam  plant* 
the  producer  should  be  indnded  in  4he  former, 
and  then  the  fuel  consumption,  represented  by 
the  weight  of  coal  in  both  cases,  may  be  directly 
compared. 

14.  Heat  Analysis. — For  scientific  purposes,  a 
heat  analysis  of  the  indicator  diagram,  in  the 
case  of  a  steam  engine,  and  a  heat  balance  in 
the  case  of  an  internal  combustion  engine,  should 
be  made,  showing  the  manner  in  which  the  total 
heat  of  combustion  is  expended  in  working  the 
engine. 

In  the  case  of  a  steam  engine,  the  analysis 
shows  the  interchange  of  heat  from  steam  to 
cylinder  walls,  etc.  For  example:  the  amount 
of  heat  supplied  to  the  engine  in  a  given  time  is 
represented  by  the  number  of  pounds  of  steam 
supplied  multiplied  by  the  total  heat  of  one 
pound  of  steam.  A  portion  of  this  heat  is  used 
in  the  jacket,  if  one  be  employed,  and  the 
remainder  passes  through  the  cylinder.  The 
heat  entering  the  jacket  is  lost  partly  by  radia- 
tion from  the  outside  surface,  and  the  remainder 
enters  the  walls  of  the  cylinder  and  is  absorbed 
by  the  steam  within  it-  The  cycle  of  operati9ns 
within  the  cylinder  consists  of  the  following 
phases:  (i)  A  portion  of  the  entering  heat  is 
transferred  into  a  small  portion  of  the  thick- 
ness of  the  cylinder  walls,  and  heats  them  to  the 
temperature  of  the  entering  steam.  This  trans- 
ference of  heat  is  more  active  during  the  period 
of  admission  and  up  to  the  point  of  cut-off  than 
during  any  other  part  of  the  cycle.  (2)  Beyond 
the  point  of  cut-off,  the  transference  of  heat 
continues  until  the  lower  pressure  due  to  ex- 
pansion causes  the  temperature  of  the  steam 
to  fall  below  that  of  the  interior  surfaces  of  the 
cylinder  last  uncovered.  -  At  this  point  the  inter- 
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change  of  heat  is  reversed,  the  metal  giving  up 
heat  to  the  steam,  and  causing  the  re-evapora- 
tion of  the  particles  of  water  condensed  on  the 
surface  of  the  cylinder  walls  and  X)iston.  The 
radiation  of  heat  from  the  small  thicknesses  of 
the  interior  walls  which  were  heated  during 
admission  to  the  temperature  of  the  entering 
steam,  commences  after  cut-off  or  after  the 
pressure  begins  to  lower  by  expansion,  and  coti- 
tinues  to  the  end  of  the  stroke. 

A  portion  of  the  heat  is  also  expended  in  the 
performance  of  work,  and  a  loss  of  heat  is  sus- 
tained by  radiation  from  those  portions"  of  the 
cylinder  not  protected  by  the  jacket.  The 
amount  of  heat  remaining  after  the  steam  has 
passed  through  these  operations  is  that  which  is 
rejected  by  it  through  the  exhaust  valve  to  the 
atmosphere  or  to  the  condenser. 

In  the  case  of  an  internal  combustion  engine, 
the  total  heat  of  combustion  expended  in  the 
working  of  the  engine  may  be  divided  into 
three  parts:  (i)  Heat  converted  into  work  and 
represented  by  indicated  or  brake  horsepower. 
(2)  Heat  carried  away  by  the  cooling  water 
circulated  through  the  water  jacket.  (3)  The 
heat  lost  in  the  exhaust  gases,  and  through 
incomplete  combustion  and  radiation. 

15.  Heat  Converted  into  Indicated  or  Brake 
Horsepower. — The  number  of  foot-pounds  of 
work  done  by  one  pound  or  one  cubic  foot  of 
fuel  divided  by  778^  the  mechanical  equivalent 
of  one  British  Thermal  Unit,  will  give  the  num- 
ber of  heat  units  desired. 

i6.  Heat  Carried  Away  by  the  Jacket  Water, 
—This  IS  determined  by  i»easuring  the  quantity 
of  coolinf  water  passed  through  the  water 
jacket  equivalent  to  one  pound  or  one  ctrt^c  foot 
of  fuel  consumed,  and  calculating  the  amount 
of  heat  rejected  by  multiplying  that  quantity  by 
the  difference  of  the  temperature  of  the  water 
entering  and  leaving  the  jacket. 

17.  Heat  Rejected  in  the' ^Exhaust  Gases,  or 
Total  Heat  Unused.-^Th^  sura  of  the  heat  con*- 
verted  into  brake  horsepower  and  the  heat  car* 
ried  away  by.  the  jacket  water,  subtracted  from 
the  total  beat  supplied,  will  give  the  total  heat 
rejected  or  unused. 

In  order  to  determine  the  cost  of  each  horse- 
power hour  m  thermal  units,  the  gas  consumed 
and  the  air  supplied  should  be  reduced  to  the 
conditions  of  temperature: and  pressure  eorre* 
sponding  to  some  .adopted  standard  This  may 
be  done  as  stated  under  gas  meters  in  rule  7, 
or  more  convehiently  hf  the  formuia 

t       v'p* 

in  which  v  =  volume  of  gas  reduced  to 
standard ;  t  =.461  -f'  60  =  521  °  Fahr.,  absolute 
sundard  temperature;  p?=: 29.92  inches  of  mer* 
cury ;  v'  =  volume  of  gas  registered  by  meter ; 
p»  =  pressure  of  gas  at  meter  measured  hy 
manometer  io  inches  of  water ;  t^  absolute  tem- 
perature of  gas. 

Since  t  and  p  are  constants 


V— tQ.00 


v'pi 


and  as  p^  and  t^  are  practically  constant  dur- 
ing a  given  test,  v  =s  E  v^,  in  which 


E"j8.oo 


P' 


and  p^  =  height  of  barometer  4-  (0-073  X  read- 


ing of  manometer)  ;   and  t^  =  temperature  of 
gas  at  meter  4-  461. 

For  example:  Assume  the  height  of  the 
barometer  as  2^.40  inches;  the  reading  of  the 
manometer  as  6  inches ;  the  temperature  of  the 
gas  So"*  Fahr. ;  and  the  volume  of  the  gas  regis- 
tered by  the  meter  350  cubic  feet;  then  for 
determining  (v)  the  equivalent  volume  of  gas 
for  standard  conditions  = 

f»»— J9.40  +  (0.073X6)  —  39.84; 
»-8o-f  46»  -  541 ; 

^,^18^X09.84.  . 

541  ^<    ♦ 

then  v  =  0.976  V  350  =  341-6  cubic  feet. 

The  air  supplied  should  be  metered  and  re- 
duced to  standard  conditions  in  the  same 
manner. 

If  the  rate  method  is  employed  to  ascertain 
the  amount  of  gas  consumed,  the  number  of 
cubic  feet  for  a  ten-minute  interval  may  be 
found  by  dividing  the  number  of  cubic  feet 
registered  by  one  revolution  of  the  small  dial  by 
the  time  in  seconds  elapsed  at  the  completion  of 
that  revolution  and  multiplying  the  result  by 
6,00a 

18.  Indicated  Horsepower  (I.H.P.).— This 
factor,  is  expressed  by  the  formula — 


I.H.P.  - 


PXLXAXN^ 


in  which  P  is  the  mean  effective  pressure  in 
pounds  per  square  inch;  L  the  length  of  the 
piston  stroke  in  feet;  A  the  area  of  the  piston 
in  square  inches;  and  N  the  number  of  revolu- 
tions of  the  engine  crank  shaft  per  minute. 


is -constant  for  a  given  engine,  and  in  the  case  o£ 
an. internal  combustiqn  engine,  N  i^  the  number 
of  explosion^  per  minute. 

19.  Brake  Horsepower  (B.H.P.).— When  this 
factor  is  determined  by  the  use  of  some  form 
of  dynamometer,  such  as  the  Prony  brake,  it 
may  be  res^dily  computed  from  the  formula — 

3jjp_WxNXLXC 

35.000 

in  which' W  is  the  net  weight  in  pounds  on  the 
scales ;  N  the  number  of  revolutions  per  minute ; 
L  the  length  of  the  lever  arm,  from  the  center 
of  the  braked  wheel  to  the  knife-edge  of  the 
brake,  or  the  radius  of  the  braced  wheel  if 
a  rope  brake  is  used ;  and  C  the  circumference  of 
th^  braked  wheel. 

CxL    . 

is  constant  for  a  given  Prony  brake,  therefore, 
if  L  be  made  554  feet,  this  constant  becomes 
aooi,  and  gives  the  simple  and  very  convenient 
expression — 

1000 

20.  Total  B.T.V.'s  Per  Hour.— The  total 
amount  of  gas  consumed,  in  cubic  feet,  multi- 
plied by  its  calorific  value. 

B.T.V.'s  Per  Brake  Horse  power-Hour. '--Tht 
total  B.T.U/s  per  hour  divided  by  the  brake 
horsepower. 

B.T.U/s  Per  Indicated  Horsepower-Hour.--^ 
The  total  B.T.U.'s  per  hour  divided  by  the  indi- 
cated horsepower. 

Friction    Horsepower. — The    difference     be- 
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tween  the  indicated  horsepower  and  the  brake 
horsepower. 

Thermal  EMciency.-~The  ratio  of  2,545  B.T. 
U.'s  to  the  B.T.U/s  per  horsepower  hour. 

Mechanical    Efficiency. — ^The    ratio    of    the 
brake  horsepower  to  the  indicated  horsepower. 
William  Morey,  Jr.,  C.  E., 
Consulting  Civil  and  Mechanical  Engineer,  New 
York. 

Engineer  Corps,  a  branch  of  the  service  of 
the  United  States  Navy;  and  of  those  of  other 
countries.  The  first  step  toward  the  organiza- 
tion of  an  engineer  corps  in  the  Utiited  States 
Navy  was  taken  on  2  July  1836.  when  C.  H.  Has- 
well  (q.v.)  was  appointed  chief  engineer  of  the 
Fulton;  it  was  not,  however,  until  31  Aug. 
1842  that  Congress  passed  an  act  providing 
for  a  regular  corps,  under  which  act  chief  en- 
gineers were  ^^commissioned*  and  assistants 
^warranted.®  On  3  March  1845  Congress 
passed  an  act  whereby  the  power  of  appointing 
engineer  officers  was  transferred  from  the  Sec- 
retary of  the  Navy  to  the  President  *by  and  with 
the  advice  and  consent  of  the  Senate.'^  With 
the  growth  of  the  navy  the  corps  gradually 
increased  till  at  the  time  of  the  Civil  War  there 
were  474  regulars  and  1803  volunteers. 

A  course  of  instruction  for  cadet  engineers 
was  established  at  the  Naval  Academy  by  act  of 
Congress  4  July  1864.  The  original  two-year 
course  was  changed  to  four  years  in  1874  and 
continued  in  vogue  till  1882,  when  on  5  August 
Congress  amalgamated  the  cadet  engineers  and 
midshipmen  and  they  are  now  known  as  naval 
cadets.  The  cadets  then  took  the  usual  six 
years*  course  at  the  Academy  and  upon  com- 
pletion of  the  third  year  of  the  course  were 
divided  into  an  Engineer  Division  and  a  Line 
Division  in  proportion  to  the  vacancies  that  have 
occurred  in  the  several  corps  during  the  pre- 
ceeding  year.  At  the  end  of  the  six  years' 
course  appointments  to  fill  vacancies  in  the 
line  and  in  the  Marine  Corps  "were  made  from  the 
Line  Division,  and  to  fill  vacancies  in  the  Engi- 
neer Corps  from  the  Engineer  Division.  If, 
after  making  assignments  as  above,  there  should 
still  be  vacancies  in  one  branch  and  surplus 
graduates  in  the  other,  the  vacancies  in  the 
former  were  filled  by  assignment  to  it  of 
surplus  graduates  from  the  latter.  This  arrange- 
ment was  in  vogue  until  the  Line  and  Engineer 
Corps  were  amalgamated  under  the  act  of  3 
March  1899,  at  which  time  the  Engineer  Corps 
ceased  to  be  a  separate  organization,  the  older 
officers  now  being  required  to  perform  engineer- 
ing duties  only,  whereas  the  younger  officers 
must  pass  examinations  in  navigation,  gunnery, 
seamanship,  ek:.  A  grade  of  warrant  machinists 
to  perform  watch  duties  was  also  established  be- 
cause of  the  lack  of  commissioned  officers  for 
this  work.  See  Naval  Academy,  United 
States  ;  Navy  ;  Navy,  of  the  United  States. 

Engineering  is,  in  its  strict,  sense,  the  art 
of  designing,  constructing,  or  using  engines,  but 
the  word  is  now  applied  in  a  more  extended 
sense,  not  only  to  that  art,  but  to  that  of  execut- 
ing such  works  as  are  the  objects  of  civil  and 
military  architecture,  in  which  engines  or  other 
mechanical  appliances  are  extensively  employed. 
Engineering  is  divided  into  many  branches,  the 
more  important  being  civil,  mechanical,  electri- 


cal, mining,  military,  marine,  and  sanitary  engi- 
neering. 

Among  the  most  notable  of  the  engineering 
works  belonging  to  very  remote  antiquity  are  the 
pyramids  of  Egypt.  The  rude  stone  monuments 
of  the  north,  as  at  Stonehenge  and  Carnac,  also 
testify  to  some  engineering  skill.  The  harbors 
and  temples  of  ancient  Greece  are  very  memo- 
rable. The  buildings  of  ancient  Rome  —  its 
theatres,  temples,  baths,  and  aqueducts,  its 
roads,  bridges,  and  drainage- works,  vie  in  ex- 
tent and  magnificence  with  the  most  celebrated 
works  of  modern  times.  From  that  period 
down  to  the  commencement  of  the  i8th  century 
the  most  extensive  works  executed  were  the 
canals,  embankments,  and  other  hydraulic  con- 
structions used  by  the  Dutch  for  the  purposes 
of  inland  navigation,  and  to  protect  their  low 
lands  from  the  sea;  the  canals  of  North  Italy; 
and  the  cathedrals  and  fortifications  of  mediaeval 
Europe. 

If  the  question  were  asked  as  to  the  character- 
istic feature  of  the  modern  applied  science  of 
engineering,  the  reply  would  undoubtedly  be: 
^<The  wholesale  manner  in  which  work  is  carried 
on.'*  It  is  not  so  very  long  ago  that  everything 
except  the  smallest  articles  and  those  required  in 
great  quantity  were  made  singly,  or  at  least  in 
small  lots ;  and  even  when  standardizing  and  in- 
terchangeability  were  introduced  these  methods 
were  by  no  means  used  in  a  way  which  showed  a 
realization  of  their  possibilities.  The  present 
tendency,  on  the  contrary,  is  toward  the  elimina- 
tion altogether  of  things  which  cannot  be  made 
wholesale;  and  methods  which  formerly  applied 
to  fire-arms,  sewing-machines,  typewriters,  and 
the  like  are  now  in  general  use  in  the  manu- 
facture of  steam-engines,  machine  tools,  elec- 
trical machinery,  and  nearly  all  mechanical 
products. 

This  has  been  brought  about  by  a  combination 
of  two  processes:  (i)  the  standardization  of 
methods  of  manufacture;  and  (2)  the  discour- 
agement of  the  demand  for  special  articles.  For- 
merly the  customer  told  the  manufacturer  what 
was  wanted,  and  the  latter  hastened  to  produce 
it.  Or  the  plans  and  specifications  for  a  certain 
structure  were  prepared  by  a  consulting  engi- 
neer, and  all  bidders  were  required  to  conform 
to  these  documents  in  the  minutest  details;  no 
two  such  specifications  being  alike.  At  the 
present  time  the  customer,  knowing  what  he 
wishes  to  accomplish,  seeks  to  do  so  as  best 
he  may  by  means  of  the  standard  articles  in  the 
market;  or  if  it  be  a  g^eat  engineering  struc- 
ture, the  engineer  specifies  only  the  general  re- 
quirements to  be  met,  leaving  each  manufac- 
turer to  meet  these  with  his  own  standardized 
product.  The  influence  of  these  modifications 
in  engineering  practice  extends  to  the  manu- 
facture and  supply  of  materials. 

The  result  of  this  concentration  and  stan- 
dardization has  been  to  reduce  costs  very  mate- 
rially and  render  possible  undertakings  which 
would  otherwise  be  prohibitory  in  price.  While 
to  a  certain  extent  it  has  obliterated  individuality 
in  design,  it  has  also  removed  much  useless  repe- 
tition, and  has  prevented  needless  expense  in  the 
production  of  rival  machines,  differing  but 
slightly  in  design,  yet  requiring  duplications  of 
drawings,  patterns,  and  tools.  There  is  little 
doubt  that  it  is  to  this  wholesale  development  of 
various  departments  of  engineering  work  that  the 
rapid  extension  of  the  share  of  the  United  States 
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ki  the  work  of  the  world  is  largely  due.    See 

JylBCHANICS. 

Enc^eering,  Civil.  In  order  to  under- 
stand clearly  what  constitutes  civil  engineering 
it  will  be  desirable  to  consider  briefly  the  steps 
by  which  the  different  engineering  professions 
have  been  developed  and  differentiated  from  one 
another.  The  profession  of  engineering  is  as 
old  as  the  most  elementary  civilization. 
Up  to  about  the  middle  of  the  i8th  cen- 
tiury  there  were  but  two  recognized  branches 
of  the  profession,  the  dvil  and  the  military. 
The  former  included  all  those  branches 
not  directly  connected  with  military  opera- 
tions and  the  construction  of  fortifications. 
But  the  remarkable  series  of  mechanical  inven- 
tions which  distinguished  the  last  third  of  the 
i8th  century  —  such  as  the  spinning  jenn3r  by 
Hargreaves,  the  spinning  frame  by  Arkwright, 
the  mule,  by  Crompton,  the  power  loom  by  Cart- 
wright,  the  steam  engine  by  Watt,  the  puddling 
process  by  Cort,  and  others  —  followed  in  the 
first  third  of  the  century  just  ended  bjr  the 
development  of  the  steam  locomotive  by  Steph- 
enson, the  steamboat  by  Fulton,  and  by  further 
great  improvements  in  the  manufacture  of  iron 
and  steel,  led  at  length  to  the  differentiation  of 
several  branches  from  the  parent  stem  of  civil 
engineering.  Up  to  that  time  civil  engineering 
corresponded  to  what  is  now  the  general  pro- 
fession of  engineering,  and  which  has  probably 
never  been  better  defined  than  it  was  75  years 
ago  by  Tliomas  Tredgold,  as  **the  art  of  direct- 
ing the  great  sources  of  power  in  nature  for  the 
use  and  convenience  of  man.*  The  first  branch 
to  leave  the  parent  stem  was  mechanical  engi- 
neering, followed  by  metallurgical  and  mining 
engineering  as  the  developments  in  the  mining 
and  reduction  of  metals  progressed.  Thus  it 
stood  till  about  the  middle  of  the  19th  century, 
since  which  time  the  tremendous  advance  in  all 
branches  of  applied  science  has  speedily  differen- 
tiated engineers  into  the  classes  named,  and  into 
others.  For  instance,  within  the  last  quarter 
of  a  century  the  perfecting  of  the  electric  motor 
and  the  other  great  discoveries  in  electrical  sci- 
ence have  led  to  the  development  of  electrical 
engineering  as  a  distinct  profession,  the  increas- 
ing importance  of  the  application  of  chemistry 
in  manufacturing  has  produced  the  chemical 
engineer,  while  the  advances  in  sanitary  science 
and  the  discoveries  with  reference  to  the  nature, 
causes,  and  prevention  of  disease  have  resulted 
in  the  development  of  sanitary  engineering  as  a 
branch  quite  extensive  enough  to  constitute  a 
profession  by  itself. 

But  nothwithstanding  the  divergence  of  all 
these  branches,  even  what  is  left  properly  in- 
cluded under  the  title  of  civil  engineering  re- 
mains undoubtedly  the  widest  in  scope  of  all  the 
engineering  professions,  and  in  practising  it  a 
man  must  become  a  specialist  in  some  one 
branch.  To  enumerate  its  various  fields,  it 
comprises:  (a)  the  construction  of  railroads,  of 
roads,  of  street  and  interurban  railways;  (b) 
the  improvement  of  rivers  and  harbors,  the 
construction  of  canals,  of  lighthouses,  and 
other  works  necessary  for  carrying  on  maritime 
trade  and  commerce ;  (c)  structural  engineering, 
or  the  construction  of  brid^es^  aqueducts,  found- 
ations, steel  frames  for  buildmgs,  etc. ;  (d)  hy- 
draulic engineering,  including  the  development 
of  water  powers  and  the  construction  of  dams 


and  power  plants  up  to  the  point  at  which  the 
mechanical  engineer  is  called  upon  to  supply  the 
motors;  (e)  surveying,  which  is  necessary  in 
the  laying  out  of  works  of  all  kinds,  but  consti- 
tutes a  branch  by  itself  known  as  land  survey- 
ing: when  applied  to  the  object  of  measuring  and 
subdividing  land,  and  which  is  known  as  topo- 
graphic surveying  when  the  object  is  to  repre- 
sent upon  a  map  the  surface  configuration  of  the 
land,  and  which,  further,  when  extended  to  the 
survey  of  very  large  areas  in  which  the  curv- 
ature of  the  earth  must  be  taken  into  account, 
leads,  to  the  intricate  and  interesting  problems 
of  geodesy,  or  the  measurement  of  the  earth, 
and  touches  upon  the  field  of  terrestrial  physics ; 
(f)  it  further  includes  a  g^reat  variety  of  prob- 
lems due  to  the  congregating  of  persons  in  cities, 
such  as  works  of  water  supply  and  sewerage,  the 
drainage  of  lands  and  buildings,  the  disposal  of 
wastes,  and  the  construction  and  maintenance  of 
city  streets  and  pavements.  This  last  group  of 
problems  (f),  involving^  the  preservation  of  the 
neaith  of  communities,  is  rapidly  becoming,  if  it 
has  not  already  become,  the  special  field  of  the 
new  profession  of  sanitary  engineering. 

The  field  of  the  civil  engineer,  it  is  evident, 
touches  at  many  points  the  other  engineering 
professions.  In  the  construction  and  operation 
of  steam  railroads  and  electric  railways  his  work 
comes  in  many  ways  into  contact  with  that  of 
the  mechanical  and  that  of  the  electrical  engi- 
neer, and  the  same  is  true  in  the  development  of 
water  powers,  the  construction  of  pumping  sta- 
tions, and  other  work  of  the  hydraulic  engineer ; 
while  in  the  problems  involved  in  the  construc- 
tion of  the  foundations  and  steel  frames  for 
high  buildings  the  civil  engineer  comes  into  inti- 
mate relations  with  the  architect,  with  whom  he 
must  collaborate.  The  work  of  the  sanitary 
engineer  also  comes  in  many  ways  into  relation 
with  economic,  sociological,  and  legal  problems 
of  importance  and  difficulty. 

We  may  next  inquire  as  to  the  qualities 
which  fit  a  man  for  success  in  this  profession. 
In  the  first  place,  it  is  evident  that  the  ideal 
civil  engineer  must  be  a  scientific  man  and  at 
the  same  time  a  business  man.  He  must  have  a 
thorough  knowledge  of  the  laws  of  nature,  the 
fundamental  principles  of  mathematics  and  me- 
chanics, and  the  materials  of  construction,  for 
his  work  consists  in  applying  those  laws,  prin- 
ciples, and  materials  so  as  to  make  them  of  use 
in  the  world's  business.  He  must  be  essentially 
a  man  of  action.  The  engineer  takes  the  dis- 
coveries of  the  scientist  in  his  laboratory  or  the 
book-worm  in  his  study,  and  makes  them  avail- 
able for  the  use  and  convenience  of  maa  His 
dominant  quality  must  be  practical  common 
sense,  combined  with  habits  of  care  and  accu- 
racy, and  with  the  courage  and  training  which 
will  enable  him  to  solve  new  problems  and  to 
meet  emergencies  with  success.  His  mistakes 
may  be  very  costly,  and  his  opportunities  for 
effecting  economies  by  skilful  design  and  con- 
struction very  great. 

It  is  often  assumed  that  in  order  to  be  a  suc- 
cessful engineer  a  man  must  be  a  fine  mathema- 
tician. As  a  matter  of  fact,  while  the  engineer 
should  be  thoroughly  familiar  with  the  funda- 
mental principles  of  mathematics  up  to  and  in- 
cluding the  calculus,  he  seldom  uses  any  but 
the  simplest  applications.  In  geometry,  and 
especially  in  trigonometry,  he  must  be  thor- 
oughly at  home.    I  should  rather  be  inclined  to 
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say,  however,  after  these  explanations,  that  in 
order  to  be  a  good  engineer  a  man  must  not  be 
what  would  usually  be  called  a  fine  mathemati- 
cian, or  at  least  that  he  must  in  addition  possess 
other  mental  qualifications  which  are  of  far 
greater  consequence;  for  mathematics  is  in  its 
essential  conceptions  and  methods  an  abstract 
science,  and  the  great  mathematician  is  apt  to 
lack  the  qualities  of  action,  the  quick  decision, 
the  accurate  judgment,  the  ingenuity  in  meet- 
ing and  overcoming  obstacles  and  the  natural 
grasp  and  insight  leading  him  to  see  the  physical 
possibilities  of  a  situation  which  must  distinguish 
the  successful  engineer.  On  the  other  hand,  the 
engineer  should  have  a  liking  for  mathematics, 
and  a  quick  and  instinctive  gra^  of  its  princi- 
ples and  methods,  together  with  the  insight 
which  will  enable  him  to  see  how  they  are  to  be 
made  of  use,  and  to  use  them  properly  when  the 
time  comes. 

The  training  of  the  engineer  must  be  mainly 
a  training  in  science,  and  such  a  training  tends 
to  develop  the  quality  of  honesty.  The  only  aim 
of  the  true  scientific  investigator  is  to  arrive  at 
the  truth  concerning  the  phenomena  he  is  study- 
ing. Such  a  training,  if  combined  with  business 
ability,  makes  the  very  best  administrators,  and 
whether  for  this  reason  or  not,  engineers  are 
being  more  and  more  sought  after  to  fill  admin- 
istrative positions,  especially  in  connection  with 
corporations  in  which  engineering  is  concerned 
On  the  other  hand,  the  early  practice  and  asso- 
ciations of  the  engineer  are  often  of  a  character 
which  fails  to  produce  polished  manners  or  a 
p^ood  address  and  appearance,  the  lack  of  which 
IS  sometimes  a  great  handicap. 

There  have  been,  and  are,  two  ways  of  pre- 
paring for  the  practice  of  this  profession.  The 
first  is  to  begin  by  getting  a  thorough  technical 
training,  in  a  good  engineering  school,  in  the 
principles  underlying  the  profession.  The  sec- 
ond is  to  begin  as  an  apprentice  or  student  in  an 
engineer's  cldce,  gaining  experience,  and  study- 
ing at  the  same  time.  At  the  present  time  it  may 
be  stated  unhesitatingly  that  the  only  proper  and 
safe  way  to  become  an  engineer  is  to  pursue  the 
first  method  and  secure  a  preparatory  training  in 
one  of  our  engineering  schools.  In  this  way  the 
student  will  learn  many  things  that  most  men 
will  never  learn  in  practice;  he  will  gain  habits 
of  study,  breadth  of  view,  and  the  adaptability 
which  will  enable  him  to  meet  new  problems. 
Moreover,  the  young  man  who  aims  to  become 
an  engineer  should  secure  a  broad  training,  not 
devoted  entirely  to  technical  subjects,  but  cover- 
ing also  those  subjects  of  a  general  nature 
which  are  necessary  for  every  thoroughly  edu- 
cated man.  The  engineer  of  the  past  has  too 
generally  been  considered  a  mere  builder,  and  he 
has  not  as  a  rule  been  given  the  position  to 
which  his  responsibilities  and  his  achievements 
legitimately  entitle  him;  but  the  engineer  of  the 
future  should  aim  to  take  a  position  in  society 
and  business  as  a  cultivated  and  highly  trained 
man,  on  a  level  with  men  in  any  of  the  other 
professions. 

The  broad  and  thorough  education  advised 
can  now  be  obtained  at  many  schools  in  this 
country.  Many  educators  would  advise  a  young 
man  to  take  first  a  college  course,  and  to  supple- 
ment it  by  a  course  in  a  professional  school. 
Another  plan,  which  has  its  advantages,  is  to 
lay  out  a  course  longer  that  the  usual  college 
course,  m  one  institution,  directed  from  the  m- 


ginoing  toward  the  end  in  view,  some  general 
subjects  and  some  professional  subjects  beiag^ 
studied  in  each  year,  with  an  increasing  propor- 
tion of  the  latter  toward  the  end  of  the  course. 
The  latter  plan  has  the  advantage  that  the 
student  is  working  always  toward  a  definite  end, 
provided  he  is  able  to  decide  at  the  beginning 
what  general  line  of  work  he  desires  to  pursue. 
Some  of  the  technical  schools  of  the  United 
States  have  provided  courses  of  five  years  or 
more,  in  which  the  student  may  gain  a  technical 
training  and  a  liberal  training  at  the  same  time. 
If  a  young  man  is  imable  to  decide  upon  a  pro- 
fession at  the  beginning  of  his  course,  whether 
he  goes  to  college  first  or  not,  he  should  at  least 
decide  within  broad  limits,  in  order  that  he  may 
arrange  his  studies  so  as  to  avoid  unnecessary 
waste  of  time  when  he  finds  himself  able  to 
make  a  definite  choice.  It  is  not  at  present  ne- 
cessary to  go  abroad  to  obtain  a  technical  training 
in  civil  engineering.  Our  American  schools  now 
offer  better  preparation  for  the  practice  of  the 
profession  in  America  than  can  be  obtained  else- 
where, being  well  equipped,  and  teaching  Amer- 
ican methods.  Twenty  years  ago  this  could  not 
be  said,  but  at  present  our  technical  schools  are 
as  good  as  any  in  the  world.  Fortunately,  also, 
many  of  them  offer  scholarships  or  .other  aids  to 
needy  but  capable  young  men,  so  that  the  lack 
of  money  need  not  prevent  a  persevering 
man  from  gaining  a  technical  education. 

The  opportunities  presented  to  a  young  man 
graduating  from  one  of  our  engineering  schools 
will  be  many  and  varied.  All  professions  are 
over-crowded  in  the  sense  that  there  are  men  in 
them  who  cannot  find  employment,  and  this  is 
true  in  civil  engineering.  Yet  there  are  few  pro- 
fessions which  offer  so  many  opportunities  to 
properly  qualified  men,  so  that,  properly  speak- 
ing, it  is  very  far  from  over-crowded.  The 
young  civil  engineer  will,  moreover,  find  open  to 
him  many  purely  business  positions  for  which  his 
training  will  have  fitted  him.  Th*  range  of  the 
engineering  professions  is  continually  widening, 
one  direction  in  which  they  are  rapidly  extend- 
ing being  that  of  administration.  Within  the 
past  60  years  nearly  the  entire  railway  system 
of  this  country  has  been  built,  most  of  our 
factories  started,  and  our  works  of  sewerage 
and  water  supply  constructed.  These  works 
have  required  the  services  of  most  of  our  engi- 
neers, while  the  opportunities  of  profitable  em- 
ployment here  have  attracted  many  members  of 
the  profession  from  foreign  shores. 

The  civil  engineer  of  the  past  ha^  been  mainly 
a  constructor :  the  civil  engineer  of  the  future 
will  be  more  and  more  an  administrator  as  well. 
And  while  the  construction  of  railroads  will 
not  proceed  as  rapidly  in  the  future  as  it  has 
in  the  past,  there  are  certain  directions  in  which 
construction  will  proceed  with  great  activity. 
For  instance,  although  the  great  era  of  railroad 
construction  may  be  said  to  be*  substantially 
ended,  there  is  still  much  work  to  be  done 
in  building  branch  lines,  in  double  tracking  exist- 
ing lines,  in  reducing  grades  and  eurves  and 
making  other  local  improvements,  often  on  a 
large  scale.  Moreover,  the  construction  of  ur- 
ban and  interurban  electric  lines,  for  the  at- 
tainment of  rapid  transit  in  cities,  and  the  im- 
provements in  steam  railroad  terminals,  is  pro- 
ceeding and  will  proceed,  at  a  rapid  rate,  and 
will  require  the  expenditure  of  many  millions 
ofdollars,   while  the   rapid   growth  of   urban 


Digitized  by  V^jOOQ IC 


BMGIHlifiRINO 


population  and  tlie  advanced  in  sanitary  science 
fave  recently  given  a  great  impetus  to  the 
construction  of  works  for  supplying  pure  water 
and  for  disposing  of  the  sewage  and  other  wastes 
without  in)ury  to  the* public  health.  Further, 
it  is  bcooming  recognized  that  the  man  With 
common  sense  and  a  good  technical  training,  if 
he  have  also  a  talent  for  organization  and  execu- 
tive ability,  is  the  best  type  of  man  to  direct  the 
work  of  our  great  industrial  cor^nHions.  Some 
of  our  large  railroad  corporations  have  within 
oonmafativcly  few  years  matituted  the  practice 
of  cDoosing  dieir  higher  officers  from  thetr  engi-^ 
neering  corps,  instead  of  from  other  branc^s 
of  the  service.  Not  a  few  railroad  presidents 
bcgui  their  careers  as  civil  engineers,  and  the 
Dumber  of  sticb  men  will  increase  in  the  future. 

The  field  of  the  civil  engineer,  therefore,  and 
the  same  is  true  of  other  branches  of  the  pn> 
fession,  b  all  the  time  widailn|[«  and  widening 
hrgdy  at  the  top>  where  there  is  always  roomi 
as  well  as  in  the  lower  ranks.  A  young  man 
should  aim  to  begin  his  practical  experience 
at  the  bottom  of  tiie  ladder*  in  whatever  line 
of  work  he  may  engage^  learning  thoroughly 
cnery  detail  of  the  busmess. 

With  respect  to  financial  remuneration,  thd 
dvil  engineer  stands  at  an  advantage  cOmp«r«j| 
with  members  of  some  professions  in  the  fact 
that  his  services  are  in  demand  at  the  outset,  at 
a  fair  salary,  while  the  young  doctor  or  la^^dr 
may  not  be  able  to  meet  his  expenses  lor  some 
years.  The  ultimate ,  financial  possAbihties  pre- 
sented to  the  engineer  may  not  be  as  great  as  in 
the  professions  referred  to,  but  the  rewards  are 
still  sufficient  to  tempt  even  the  most  ambitious 
men,  while  there  are  few  impecunious  engineers. 
The  engineer  will  b^  appreciated  more  and  more 
as  time  goes  on.  The  profession  is  a  growing 
one,  with  great  possibilities,  and  few  careers  offer 
greater  inducements  or  a  surer  or  truer  success 
to  the  energetic  and  capable  yotmg  man,  for .  we 
five  in  a  mechanltal  age,  and  the  work  of  the 
man  who  can  ^direct  the  prezt  sources  of  power 
in  nature  to  the  use  and  convenience  of  m^n* 
nrast  coatnitmI!y  increase  in  {importance. 

George  F.  Swain, 
Massachusetts  Institute  of  Technology, 

Eoi^ecrihg  Education*      See   Eoucation, 

ElfGUnEERU^S 

Engineering,  Slectrieid.      See    ELBCTRtcAL 

EKG1KEZBIN& 

Engineering,    HydrauUc.    See  Hydraitlic 

ENGIlTEEtlKa 

Engineering,  Marine,  is  partly  military 
and  partly  civil,  embracing  naval  architecture, 
balding  and  operating  of  ships  and  naval  ac- 
cessories. In  the  military  sense,  it  comprises 
the  construction  of  war  vessels  and  the  con- 
struction and  placing  of  torpedoes,  submarine 
nnnes,  etc  See  Naw;  Naval  Construction; 
SfBMAsiNs;  etc. 

£ngine«aring»  Mechanical,  is  that  branch 
of  the  science  and  art  of  engineering  which  re- 
lates spedally  to  machinery.  It  is  closely  allied 
to  ail  other  classes  of  engineering,  inasmuch  as 
there  is  hardly  an  occupation  or  industrv  in 
which  machines  of  some  sort  are  not  directly  or 
indirectly  concerned,  and  it  is  often,  for  this 
reason,  difficult  to  draw  the  line  clearly  between 
one  dasa  and  tiie  other.  The  civil  engineer  who 
olans  and  aupervises  the  building  of  a  railroad, 
calls  to  bis  aid  the  machinery  used  in  excavating, 
•   Vol.  «  — « 


blasting,  building  masonry,  and  numberless  dtlier 
mechanical  processes  required  in  the  work,  all  of 
which  are  the  result  of  mechanical  engineering. 
Electrical  engineering  would  accomplish  com- 
paratively little  in  the  production  of  light  and 
transmission  of  power  were  it  not  for  the  dy- 
namo and  other  machinery  on  which  dependence 
is  placed  for  the  manufacture  and  Use  of  electric 
current.  Mining  engineering  would  be  of  little 
use  in  devising  means  for  extracting  the  coal 
and  mineral  treastn-es  buried  in  the  earth  if  suit- 
able machinery  planned  bv  mechanical  engineers 
could  not  be  emploved  to  assist  the  labor  of 
men.  In  marine  engilieering  it  is  the  itiedianical 
engineer  who  des^s  the'  steam  plant  which 
produces  the  motive  power  for  the  propulsion 
of  the  steamahip,  and  without  his  assistance 
tfiere  w6uld  be  no  such  a  thing  as  a  steamship.  In 
dealing  with  problems  relating  to  waterworks, 
die  hydraulic  engineer  would  be  pewerless  if  he 
cottid  not  make  use  of  the  pumps  and  hydrkuHe 
machinery  which  the  mebhanieaii  engfineer  has 
devised.  In  every  kind  6i  induscty  Where  p6wer 
is  reqnhred,  whether  it  be  comeeted  With  engi- 
neering^ architecture,  chemietry,  agrieuhttre,  or 
MHF  otlier  subject,  the  mechanieal  (^i^mtiotis  in* 
volved  are  based  on  the  tontinuotit  operaticMi  of 
the  .  machine  constituting  the  motive  power» 
Whether  it  be  a  steam  engine  or  water  wheel  or 
other  thotorv  and  these  are  the  prodtM^s  of 
mechanical  engineering.  When  we  oome  to  fully 
anabrze  the  iubjeety  therefore,  it  apt>ear6  that 
mechanical  ^etagineering  so  far  tnderlies  eftfi- 
neerinir  of  e^ry  class^  and  in  kinds  of  industrial 
operations^  that  it  can  alfitost  be  saki  to  sutehl 
^  whole  fabric  of  modem  civilization. 

Mechanical  engineering,  in  its  strictest  senses 
rdates  simphf  to  the  design  of  machines.  Tn  its 
broad  sense  it  covers  not  only  HJheir  design  bac 
all  matters  relating  to  their  proper  coastructiotf 
and  operation.  Ih  its  common  application  it  has 
for  its  scope  both  the  design  and  construction  of 
madiines  required  for  perfontaing  certain  de* 
sired  operations>  and  in  addition  the  design  and 
operxtion  of  the  complete  industrial  plant,  of 
which  tiie  individual  machines  forta  a  part,  and 
the  construction  of  the  plant  in  such  a  manner 
as  to  secure  a  successfully  working  whole  for 
whatever  piirposes  the  plant  is  buat  A  large 
part  of  the  mechanical  ei^neering  required  at 
the  present  day  consists  in  the  assembling  of 
machinery  to  produce  certain  desired  end^ 
rather  dian  in  the  design  of  the  machinery  itsell 
In  nuiny  cases,  the  machinery  has  already  been 
designed  and  constructed  by  engineers  of  the 
past  and  the  perfected  machines  can  be  had  by 
purchase  in  liie  market  Thischiss  of  mechanical 
engineering  covers  a  wide  field.  Perhaps  its 
scope  in  this  field  can  best  be  shown  by  referring 
m  some  detail  to  a  familiar  example.  Take  the 
ease  of  the  engineering  required  in  a  large  mod- 
em hotel.  The  mechanical  plant  of  such  an 
establishment  embraces  a  great  variety  of 
machinery,  among  the  most  important  of  which 
are  the  machines  and  appliances  required  for 
power,  heatings  ventilation,  lighting,  elevator 
service,  distribution  of  hot  and  cold  water,  fire 
protection,  refrigeration,  ice-making^  laundry 
work,  and  cooking.  The  work  of  the  engineer, 
although  confined  mainly  to  the  mechanical 
plant,  must,  at  the  very  outset,  be  directed  to  the 
builditig  itself.  The  building,  no  doubt,  accords 
with  the  modern  ideas  of  construction  which  call 
lor  a  framework  made  ol  iron,  in  the  design  and      t 

Digitized  by  vlriOOQlC 


SNQINBBRINO 


construction  of  which  the  architect  must  have 
the  assistance  of  the  mechanical  engineer.  Not 
only  this,  but  there  must  be,  at  the  outset,  a  care- 
ful consideration  of  the  required  location  of  the 
various  mechanical  appliances,  so  that  in  work- 
ing out  the  details  of  design  relating  to  the 
building  the  architect  may  provide  the  necessary 
amount  of  room.  He  must  leave  a  place  for  the 
boilers,  engines,  dynamos^,  pumps,  etc.,  which 
make  up  the  steam  plant,,  and  room  also  for  the 
itorage  of  coal.  Provision  must  be  made  for 
the  reception  of  flues,  ducts,  pipes,  and  wiring, 
which  pass  up  through  the  building  and  whidi 
are  distributed  here  and  there  to  the  different 
rooms.  The  character  of  the  structures,  which 
may  be  needed  for  supporting  the  machukery^ 
and  the  location  of  such  structures,  must  also 
be  planned .  at  the  outset  so  that  the  building 
na»y  be  prepared  for  them  before  it  is  too  late* 
In  the  dfiisign.  of  the  mechanical,  apparatus,  one 
ofthe  £rst  questioos  £or  the  engixieer  to  tour 
sider  is  the^  size  and  character  ol  the  steam 
plant.  In  dealing,  with  this  matter^  he  ascertains 
all  the  uses  to  which  stetim  is  applied,  embracing 
the  generation  of  power,  the  pumping  of  water, 
the  supply  of  steam  for  all  kinds  >pf  heating  smd 
coolaiig,  and  that  requited  for  ventilatioa.  .With 
the  d^ta  tnus  obtained  he  determines  ithe  total 
amount  of  steam<  required  for  all:  purposes,  adid 
then  calculates  the  boiler- capadty  njeededtofur- 
ui$b^  the  steam.  For  the  next  step,  he  decides 
vpixi  the  type  of.  boiler  best  suited  fofithe  pur*' 
posey  whether  fire^tube.or  water*tube,  horizontal 
or  vertical*  or  whethek:<  internally,  or  externally 
fired,  and  fixes  upon  th<^  number  and.^ze  of  the 
units  as  well  as  their  location.-  'He.&eh>.tnake8 
a  plan  showing  the  locatiottof^tbe  bdikrk  in  the 
building;  the  style  of  .th<>  brick  setting^  if  c!x« 
ternally  fired;  the  arrangement  and  location  of 
the  smoke  flues,  aad  of  the  stack  or  chimney  to 
which  they  eoonect  Having  done  this  and  set* 
tied  all  matters  relating- 16  the  aiccessories  which 
form  a  part  of  the  boiler  plant,  he  takes  up; 'in 
due  course  of  time,  the  remaining  portion  of  the 
work  relating  to  the  boiler  plant,,  which  may  be 
described  at  this  point  because  it  is  representa^ 
tive  of  much  of- the  work  which  requires  to  be 
done  in  relation  to  the  other  departments  of  the 
pbnt  He  draWs  up  specifications  describing  in 
lull  detail  the  character  of  the  boiler  plant  de^ 
sired  atid  what  is  expected  of  it  as  <  regards 
capacity  and  economy.  These  specifications  are 
submitted  to  boiler  manufacturers  who  are 
asked  to  furnish  proposals  for  the  construction 
of  the  plant  in  the  manner  described.  When  thfe 
proposals  of  the  different  bidders.  ;l)ave  all  been 
received,  the  engineer  examines  tKdn,  and  after 
consulting  with  the  owner  of  the  property^  selects 
one  of  the  patties  with  whom  to  contract  for 
doing  the  work.  Next  follows  the  inspection  of 
the  boilers  in  process  of  construction  in  the  shop 
and  erection  in  the  building,  the  object  in  view 
being  to  determine  if  all  the  terms  of  the  speci- 
fications are  complied  with.  Finally,  when  the 
plant  is  completed  and  the  contractor  sets  it  to 
work,  the  engineer  submits  it  to  whatever  testa 
may  be  required,  and  thereby  determines  whether 
the  guarantees  which  have  been  made  regarding 
the  capacity  and  economy  are  fulfilled,  and 
whether  the  plant  performs  its  work' with  that 
degree  of  success  and  satisfaction  that  is  called 
for  by  the  specifications.  Referring  now  to  the 
construction  of  the  remaining  departments  of 
the  mechanical  plant,  the  next  thing  ;considered 


is  the  motive  power.  The  greater  part  of  the 
power  in  such  a  plant  is  likely  to  be  transmitted 
by  eleahcity,  and  consequently,  the  motive 
power  is  that  required  for  generating  electricity. 
(See  Engineering,  £i£CTaiCAL.)  After  decid- 
ing on  the .  number,  size,  and  type  of  the 
engines  and  generators,  he  must  then  locate 
them,  and  make  a  plan  showing  their  re- 
spective locations  with  reference  to  the  boiler 
plant  and  other  parts  of  the  building.  At  the 
same  time,  there  must  be  laid  out  on  the  plan  a 
system  of  steam-piping  connecting  the  boUer  to 
the  engine^  and  this  must  be  arranged  with  a 
view  to  supplying  steam  to  all  other  points  of 
use,  including  the  heating  of  the  building.  Next 
in  order,  the  pumping  machinery  requires  atten- 
tion. This  embraces  the  boiler  feed  pump,  the 
various  pumps  used  for  the  different  classes  of 
hotel  woric,  the  elevator  pump,  if  the  hydraulic 
system  is  employed,  and  the  fire  pump.  The  en^ 
gineer  must  determine  the  proper  size  of  each 
one  according  to  the  amount  of  water  to  be 
pnmped,  and  he  miist  select  the  type  of  pump. 
fix  its  location,  show  it  on  the  plan,  and  extend 
the  system  of  steam-piping  to  furnish  each  with 
the  proper  supply.  He  nlust  also  plan  the  ex- 
hriust  piping  required  for  each  engine  and 
immp,  the  necessary  vent  pipe  for  carrying  the 
waste  steatn  to  the  atmosphere,  and,  if  exhaust 
steam  is  used  for  heating,  the  required  connec- 
tion of  the  exhaust  pipe  to  the  main  stipply  ol 
the  building.  There  must  be  a  heater  provided 
in  the  exhatrst  pipe  systcfm  for  heating  the  feed 
#ater  before  it  Is  pumped  to  the  boilers,  .and  an- 
other heatei"  for  iht  supply  of  hot  watel;  to  the 
bliilding,  and  both  of  tfhelse,  in  their  selection, 
location,  and  connection,  require  the  careful  at- 
tention of  the  engineer.  They  must  be.ih-operly 
laid  out  and  shown  on  the  plan.  A  cpmplete 
system  of  water  piping,  is  required,  connecting 
boilers,  pumps,  hydrantk,  and  elevators,  to  say 
nothing  of  the  hot  and  cqld  water  supply  pipes 
which  extend  to  the  various  rooms. of  tne  hotel, 
and  the  location  of  these,  must  likewise  be  shown 
by 'means  of  a  suitable  plaa  Not  the  least  imr, 
portant  part  of  the  mechanical  engineering  for 
the  building  is  the  design  and  construction  of 
the  heating  and  ventilating  apparatus.  Calcula- 
tions of  the  amount  of  'heat  and  radiatfng  sur- 
face needed,  the  quantity  of  air  required  to  be 
chetnged  in  a  given  ^ote^  afld  the  -OBes  of  the 
mains  and  returns,  are  involved  in  this  work- 
Here,  alsoj  the  kind  of  the .  system , to  be;  cm- 
ployed,  the  location  and  type  of  the  heating  and 
ventilating  s^paratus,  including  all  the  necessary 
details,  are  questions  which  the'  engineer  must 
consider  and  decide,  and  the  results  must  be  in- 
dicated by  proper  plans.  These  various  parts  ol 
the  work  are  made  the  subject  of  detailed  speci- 
fications, in  die  manner  already  referred  to*  and» 
likewise,  proposals  for  the  installation  of  the 
work  are  obtained,  contracts  awarded,  inspec- 
tion carried  on  during  coo4truction,  and  the 
work  tested  for  acceptance  when  it  is  completed^ 
all  of  which  is  done  under  the  jurisdiction  of 
the  mechanical  engineer.  ^  In  much  the  same 
manner,  the  selection,  location,  construction,  and 
installation  of  the  remaining  parts  of  the  me- 
chanical plant,  embracing  elevator  machinery^ 
laundry  machinery,  refrigerating  machinery,  ice- 
making  machines,  and  the  many  other  appliances 
concerned  in  the  work  of  the  hotel,  are  carried 
out  under  his  stqiervision. 
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The  same  class  of  mechanical  engineering  as 
that  referred  to  in  the  above  example  is  that  in- 
.volved  in  the  design  and  construction  of  indus- 
trial plants  of  various  kinds»  such  as  cotton-  and 
woolen-mills,  bleacheries,  paper-mills^  rubber- 
millSy  machinery  and  other  manufactories,  this 
branch  of  the  profession  being  commonly  known 
as  mill  engineering.  In  all  of  these  cases,  the 
elementary  parts  consist  of  the  power  plant, 
which  is  sometimes  operated  by  steam,  sometimes 
by  water,  and  often  by  both,  the  machines  in  the 
mill  or  manufactory,  and  the  pulleys,  shafting, 
and  belting  required  to  transmit  the  power  from 
the  one  to  the  other.  The  work  of  the  mechan- 
ical engineer  in  these  plants  consists  in  properly 
assembling  the  various  machines  so  as  to  per- 
form their  functions,  the  selection  of  an  appro- 
priate power  plant,  and  the  {proper  design  and 
arrangement  of  the  transmitting  apparatus  re- 
quired for  operating  &em. 

The  work  oi  the  mechanical  engineer  is  of 
paramount  immriaince  in  tlie  cdtistruction  of 
steamships*  Not  only  does  the  design  of  the 
boilers  and  engines  on  which  the  whole  oper- 
ation of  the  ship  depends  origmate  with  him, 
but  he  is  also  concerned  in  the  design,  locatton, 
and  connection  of  the  nmltitisde  of  auxiliary 
steam  appliances .  which  abound  ^oughoul  the 
vessel  and  which  contribute  so  much  to  tile  oom- 
fprt  of  this  passengers.  The'  modem  steamship 
i»  required  to  obntain  all  the  appointments  of 
a  first-dasS'  hotel.  The  services  or  a  mechanical 
a^pnccr  are  many  times  more  needed  in  itsde^ 
sign-  and  construction  than  in  that  of  a  hotel,  for 
the  reason -of' the  contracted  space  in  which  the 
machuiery  is  ncoessaiiiy  enclosed.  •  < 

One  of  the  most  importaht '  industries  in 
Irfaich  the  mechanical  engineer  is  a  leading  figure 
is  that  of  the'  steel^rail-iniil.  Here  the  •plsnit, 
4vhicfa  is  distritiuted  over  many  acres  of  land, 
onbraces  immense  blast  furnaces  where  the  pig 
iroii  is  made,  elevators  by  which  the  raw  mater- 
sal  is  lifted  to  the. top  of  the  furnaces,  blowing 
engines  which  produce  the  atr-blast  required  at 
the  base  of  the  furnace,  converters  in  which  the 
iron  is  changed  to  steel,  hydraulk  lifts  by  which 
die  eonverters  vt  manipulated  and  the  steel 
bk>oms  moved  to  cars,  trains- of  n^k' with  (their 
|x>werfu]  direct^onnected' driving  engines  where 
the  rails  are  rolled  from  the  masses  of  white- 
hot  metal,  toother  with  their  re^heating  fur« 
naces,  and,  in  addition  to  aH  these,  the  extensive 
boiler  plants,  and  the  ^stetn  of  piping  and  other 
apparatus  required  for  conveying  and  supplying 
tne  boilers  with  waste  furnace  gases,  on  which 
thesr  largely  depend  for  fttel.  The  meehanieal 
engineer  who  lays  out  and  assembles  the  parts 
of  which  such  a  plant  is  composed  has  a  task 
the  magnitude  of  which  is  commensurate  only 
with  the  importance  of  the  interests  involved. 

Since  mechanical  engineering  includes  in  its 
scope  not  only  the  proper  design  and  construc- 
tion of  machinery  but  also  its  satisfactory  per- 
formance, one  blanch  of  the  profession  relates  to 
the  determination,  by  means  of  suitable  tests, 
whether  the  desired  performance  has  been  real- 
ized. This  has  especially  to  do  with  boilers, 
engines,  and  apparatus  using  steam,  which  the 
engineer  requires  to  be  installed  under  specific 
tfuarantees  of  performance.  The  performance  of 
boilers  in  the  matter  of  economy  is  specified  in 
♦erms  of  a  certain  immber  of  pounds  of  water 
evaporated  ptT  pound  of  coal;  and,  in  that  of 
capacity,  in  terms  of  the  number  of  horse-power 


developed,  while  that  of  the  engine  is  specified 
as  the  number  of  pounds  of  feed  water  or  dry 
steam  consumed  per  indicated  horse-power  per 
hour.  The  performance  tests  require  the  de- 
termination of  the  quantities  stipulated,  1^ 
actual  measurement  of  the  coal,  water,  and 
power  consumed  under  working  conditions. 
Another  branch  of  mechahical  engineering,  in  a 
similar  line,  relates  to  the  testing  of  materials 
used  in  construction,  the  object  being  to  deter- 
mine whether  th^  have  the  requisite  strength 
and  physical  characteristics.  A  sample  or  speci- 
men of  the  material  is  placed  hi  a  testing 
machine  and  submitted  to  an  actual  breaking 
force  and  the  amount  of  strain  ascertained  by 
measurement 

.  Having  now  given  some  explanation  regard- 
ing the  character- of  the  profession  of  mechan- 
ical engineering,  the  question  naturally  arises  as 
to  the  qualifications  needed  to  make  a  success 
of  such  a  professk>n.  It  hardly  needs  to  be  'said 
of  this  profession  more  than  of  another  that  the 
one  who  adopts  it  should  do  so  not  merely  as  a 
means  of  livelihood,  but  because  his  tastes  lie  in 
the  direction  of  mechanical  pursuits,  if;  indeed, 
.he  does  not  love  the  profession  for  its  own 
sake.  No  one  should  enter  the  profession  who 
is  not  fond  of  machineiy,  who  is  not  a  «bom 
mechanic*  as  the  saying  is,  or  who  is  not  deeply 
interested,  to  say  the  least,  in  every  kind  of 
machine.  But  apart  from  natural  inclinations, 
there  are  qualifications  that  especially  fit  ohe  for 
the  work  of  a  mechanical  engineer.  He  should 
have  a  technical  education  so  as  to  be  thoroughly 
grounded  in  the  principles  of  mechanics.  He 
should  not^ohly  understand  these  principles  but 
he  should  know  them  by  heart.  He  may  or  he 
may  not  remember  the  fomiula  derived  frdhi 
the  principle,  but  the  principle  kself  should  icver 
be  at  his  finger's  end.  He  should  he  famifiar 
with  mathematics  geometry,  and  trigonometry. 
He  should  know  the  strength  of  materials  and 
he  able  to  calculate  the  strains  occurring  in 
structures  and  in  madrines,  both  at -test  and  in 
motion,  so  that  he  may  design  them  with  the 
proper  amount  6f  streng^th,  or,  if  already  de- 
signed, that  he  may  be  able  to  prove  that  they 
are  of  sufhcient  strength  for  any  purpose'  he 
may  desire  to  use  them.  He  phould  knoV  their 
behavior  under  varying  conditions,  and  should 
be  able  to  detect  their  points  of  ^weakness  and 
know  the  best  methods  of  strengthening  them 
when  they  fail.  He  should  be  a  draughtsman 
and,  what  is  the  draughtsman's  next  neighbor, 
an  inventor.  He  should  know  the  processes  in- 
volved in  the  work  Of  the  patternmaker,  founder, 
blacksmith,  and  machinist.  He  should  know  how 
tcr  erect  machinery,  and  how  to  operate  it  after 
erection.  He  should  know  the  practices  of  the 
trade,  and  he  should  know  the  various  articles 
concerned  In  mechanical  operations  which  can 
be  bought  in  the  market,  and,  in  a  general  way, 
their  cost.  He  should  be  familiar  with  the  dif- 
ferent kinds  of  engines  and  boilers,  pumps,  water 
wheels,  etc.,  in  the  market,  and  their  relative 
advantages.  Not  the  least  in  importance  should 
he  be  grounded  in  the  principles  of  steam  engi- 
neering and  the  laws  which  pertain  to  the  gener* 
ation  and  use  of  steam,  not  only  for  the  oper- 
ation of  engines  of  various  kinds,  but  for  the 
varions  kinds  of  steam  heating.  He  should  be 
familiar  with  the  steam  engine  indicator  and  be 
able  to  test  a  boiler  or  engine  for  capacity  and 
economy.    He  should  be  well  versed  m  hydran- 
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lie,  pneumatic,  and  electrical  machinery.  He 
should  know  about  the  construction  and  oper- 
ation of  the  various  machines  of  the  plant  he 
has  assembled,  so  as  to  be  able  to  judge  of  the 
correctness  of  their  design  and  construction,  and 
whether  they  perform  their  functions  in  a 
proper  manner,  and  according  to  the  specified 
requirements.  He  should  be  able  to  prepare 
detailed  specifications  of  the  work  he  plans,  and 
he  should  possess  sufficient  literary  ability  to 
draw  up  a  suitaUe  repart  upon  any  question  that 
may  arise  regarding  the  work  he  is  called  upon 
to  perform,  and  pass  judgment  upon  the  com- 
parative merits  of  different  makes  of  machines 
required  for  a  given  purpose  or  of  the  different 
modes  of  carrying  on  given  processes.  In  a 
word,  the  mechanical  engineer  must  be  skilled 
by  observation^  by  study,  and  by  experience  iti 
the  science  and  art  of  the  profession  from  be- 
ginning to  end. 

One  of  the  leading  problems  confronting  the 
mechanical  engineer,  whatever  the  special  line 
in  which  he  is  engaged,  is  the  reduction  in  the 
cost  of  production,  and,  what  is  allied  to  it,  the 
attainment  of  the  maximum  result  from  machin- 
ery with  the  least  expenditure  of  money,  time, 
and  labor.  As  machines  and  processes  are  in 
a  continual  state  of  improvement^  and.  almost  all 
lines  of  business  are  in  a  continual  state  of 
growth,  it  does  not  require  many  3rears  to  elapse 
alter  a  piece  of  engineering  work  has  been  cona- 
pleted  before  it  must  be  remodeled  or  enlarged 
to  meet  the  demands  of  the  times.  This  problem 
of  reducing  the  cost  of  production  is,  therefore, 
one  which  is  continually  before  him.  In  the  de- 
sign of  an  individual  machine,  th<  highest  aim  is 
to  reduce  the  number  of  parts  and  quantity  of 
material  used  to  the  smallest  amount  ooosisteot 
with  proper  operation,  and  to  run  it  at  the  high- 
est ^eed  which  can  be  safely  and  successfully 
maintained.  In  arranging  a  plant  for  carrying 
on  some  industrial  process,  the  aim  must  be  to 
emplcnr  machinery  wherever  it  is  possible  to  savt 
the  labor  of  men,  and  assemble  the  machines  so 
that  the  least  number  of  hands  and  the  least  ex- 
pense is  re(]^ired  to  change  the  raw  material 
into  the  finished  product.  Following  in  the 
same  direction  is  the  aim  to  save  all  unnecessary 
waste  of  fuel  or  energy  required  in  operating 
the  machinery,  whatever  the  class  of  work  and 
in  whatever  department  of  the  work  such  waste 
may  occur. 

There  are  many  notable  problems  of  a  motfc 
specific  nature  than  the  one  just  named  which 
absorb  the  attention  of  mechanical  engineers 
and  await  their  solution.  One  of  these  is  the 
recluction  in  cost  of  steam  power.  Owing  to 
the  great  amount  of  heat  which  passes  to  waste 
through  the  escaping  of  exhaust  steam  to  the 
atmosphere  or  to  the  condenser,  amounting  in 
the  most  economical  engines  to  no  less  than 
three  fourths  of  that  required  in  the  original 
generation  of  the  steam,  there  is  a  wide  field  for 
improvement  in  steam  engine  economy.  Efforts 
are  being  made  to  reduce  this  waste  by  employ- 
ing a  part  of  the  heat  thus  lost  for  evaporating 
some  other  liquid  having  a  sufficiently  low  tem- 
perature of  evaporation,  and  using  the  vapor  thus 
formed  to  generate  power  in  an  auxiliary  cylin- 
der, thereby  adding  to  the  total  power  developed 
by  the  engine,  and  reducing  in  a  corresponding 
degree  the  cost  of  the  power  per  horse-power. 
Another  problem  of  the  same  kind  is  the  sub- 
stitution of  tome  other  motive  power  lor  the 


steam  plant  with  the  object  of  reducing  its 
cost.  Gas,  oil,  and  other  forms  of  internal 
combustion  engines  are  being  widely  devdoped 
for  this  purpose.  In  the  conversion  of  coal  into 
gas  by  the  employment  of  a  gas  producer,  and 
the  subsequent  use  of  the  gas  in  the  cylinder  for 
developing  power,  the  cost  has  already  been  re- 
duced below  that  of  steam  power,  ahd  even  bet- 
ter results  may  be  expected. 

The  development  of  the  steam  turbine  and  its 
substitution  for  reciprocating  engines  is  one  of 
the  problems  oh  which  mechanical  engineers  are 
most  diligently  working.  The  advantages  to  be 
obtained  from  this  form  of  engine  are  the  re- 
duced space,  increased  sp^d  of  revolution,  and 
greater  uniformity  of  rotation  which  the  turbine 
principle  secures.  There  is  a  special  field  for 
its  use  in  tiie  operation  of  electric  generators 
and  in  the  propdtlsion  of  steamships,  in  both  of 
which  there  is  promise  of  most  efficient  results. 
The  belief  prrevs^ils  that  in  the  proper  application 
of  th^  turbine  engine  to  manne  work  will  be 
found  the  solution  of  the  problem  of  rapid 
transportation  by  water. 

Another  great  problem  of  mechaniod  /engi- 
neering which  is  of  importance  to  all  business  in- 
terttts,  is  that  of  rapid  transportation  by  rail- 
road The  excellent  results  that  have  already 
been  accomplished  in  this  direction  on  short 
lines  of  suburban  travel  are  due  to  the  applica- 
tion of  electricity,  and  the  wide  introduction  of 
the  electric  railroad  makes  this  a  familiar  subject 
to  everyone.  On  steam  railroads  the  efforts  lor 
increasing  speed  on  lon^  lines  of  travel  do  not 
lie  in  the  direction  of  any  radical  departure  from 
existing  practices,  but  rather  in  the  perfection 
of  details  whereby  locomotives  of  greater  power 
and  cars  of  better  construction  afre  employed, 
the  road-bed  improved,  and  all  tht  various  de^ 
tails  of  railroad^  travel  arranged  so  as  to  secure 
the  most  expeditioits  handling  of  trains.  How 
best  to  provide  a  marked  increase  of  ^eed  oa 
raihroads,  whether  by  the  application  of  elec- 
tricity,  or  by  some  new  and  untried  method,  is 
ofie  of  the  problems  still  unsolved. 

The  great  problem  of  aerial  navigation  is 
one  which  naturally  lies  in  the  domain  ol  me* 
chanical  engineering.  Although  much  has  been 
done  experimentally  in  this  field,  and  there  are 
instances  of  air-ships  being  constructed  and  suc- 
cessfully propelled  for  short  distances  at  low 
speed,  the  practical  solution  of  the  problem  has 
thus  far  baffled  all  efforts.  One  of  the  most 
encouraging  experiments  has  been  made  by  using 
a  suitably  shaped  balloon  and  emplojring  a 
gasoline  engine  connected  to  screw  propellers 
for  motive  power ;  the  engine  being  of  high 
power  in  prcmortion  to  its  weight,  and  the  steer-  ? 
11^  being  effected  by  a  rudder.  Experiments  * 
have  also  been  conducted  with  aeroplanes,  in 
the  hope  of  obtaining  through  these  devices  the 
necessary  supporting  power  tor  the  weight  to  be 
carried,  and  thereby  dispensing  with  the  use  of 
balloons.  With  the  same  end  in  view,  the 
motion  of  the  wings  of  large  birds  has  been 
studied  for  the  purpose  of  determining  the 
natural  laws  which  govern  aerial  travel,  and,  if 
possible,  copying  them.  In  neither  of  these  lines 
has  much  success  been  attained. 

There  are  other  great  problems  of  mechan- 
ical engineering,  yet  unsolved,  which  relate  to 
the  production  of  power  by  the  emplojrment  of 
the  forces  of  nature  not  heretofore  utilized.  One 
ol  these  has  for  its  object  the  utilization  ol  the 
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son's  heat  It  has  been  worked  out  in  a  small 
way  in  California.  A  concave  mirror  having 
1,000  square  feet  of  surface  has  been  employed 
for  converging  the  rays  of  the  sun  upon  a  steam 
boiler  which  hes  at  its  focus,  and  suitable  mech- 
anism is  arranged  for  keeping  the  mirror  always 
turned  in  the  proper  direction  toward  the  sun. 
It  is  said  that  in  full  sunshine  this  apparatus 
Itts  develcmed  lo  horse-power.  Wind  power  is 
widely  and  successfully  employed  on  a  small 
.  scale,  but  there  remains  the  problem  of  over- 
coming its  variable  nature  by  providing  means 
for  storing  it,  and  of  applying  the  power  thus 
obtained  without  limitations.  The  development 
of  tidal  power,  like  that  of  wind  power,  is  largely 
a  problem  of  the  storage  of  energy,  and  no  suc- 
cess in  this  field  has  been  realized. 

What  the  future  offers  to  a  young  man  choos- 
ing the  profession  of  mechanical  engineering  de- 
pends very  much  upon  the  ability  of  the  man 
himself.  The  broad  scope  of  the  profession,  al- 
ready referred  to,  furnishes,  ample  indication 
that  there  is  a  wide  field  of  work  for  him.  That 
there  are  positions  awaiting  the  young  engineer 
may  be  seen  by  examining  the  catalogues  of 
prominent  technical  colleges,  which  record  the 
names  of  graduates  and  their  occupations.  Re- 
ferring to  one  of  these  catalogues,  and  taking  as 
a  sample  the  last  graduating  class  given,  that  for 
the  year  1902,  there  are  recorded  a  total  of  44 
mechanical  engineers.  Qi  this  number  only 
3  are  put  down  without  employment,  and  i  of 
the  3  IS  in  reality  employed,  being  a  graduate 
student.  Of  the  41  holding^  positions,  18  are  en- 
gaged in  various  engineering  occupations  con- 
nected with  the  manufacture  of  machinery,  3  are 
employed  in  textile  mills,  8  are  engaged  in 
steel  works,  3  are  connected  with  railroads,  and 
the  remaining  9  are  variously  occupied  in  engi- 
neering pursuits.  If  the  young  engineer  be- 
comes connected  with  an  industrial  business  of 
sufficient  size  and  importance  to  warrant  th^ 
steady  employment  of  a  mechanical  engineer, 
and  he  shows  the  necessary  ability,  the  prospect 
is  that  he  will  in  time  push  forward  to  a  position 
of  responsibilitv  whicn  will  command  a  good 
salary  and  satisfy  any  ordinary  ambition.  If 
his  desire  is  to  establish  an  engineering  business 
of  his  own,  he  can  make  the  emoluments  greater 
than  in  a  salaried  position,  provided  he  is  able 
to  secure  the  necessary  clientage,  and  conduct 
such  a  business  to  advantage.  If  this  is  his 
choice,  the  most  promising  course  for  him  to 
pursue  is  to  first  enter  the  office  of  a  successful 
engineer,  and  spend  a  few  years  in  learning  ttie 
business.  Then,  if  he  has  the  acquaintance  and 
aptitude  necessary  for  attracting  business  for 
himself,  he  can  set  up  his  own  establishment,  and 
hy  careful  attention  to  the  execution  of  his  work 
strive  for  the  success  he  seeks.  In  mechanical 
engineering,  as  in  other  professions,  large  emolu- 
ments await  the  men  who  rise  to  the  top,  for 
these  are  the  engineers  who  are  called  upon  by 
individuals   and   corporations    for   consultation. 

The  profession  of  mechanical  engineer- 
ing offers  as  many  attractions  to  those  en- 
tering it  as  any  other  profession,  for  in  this,  as 
in  others,  there  is  always  room  for  those  who 
excel,  and  no  professional  man  meets  with  suc- 
cess unless  his  work  commands  it. 
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chanics^ ;  Hutton,  ^The  Mechanical  ^gineerlng 
of  Power  Plants';  Thtioin,  <The  Elements  of 
Machine  Design' ;  Monroe,  ^  Steam  Heating 
and'  Ventilation';  Baldwin,  ^ Steam  Heating  for 
Buildings' ;  Caipenter,  <A  Text-book  of  £x< 
perimental  Engjneeringi'  Georgb  H.  Barrus, 
Expert  und  Consulting  Steam  Engineer,  Boston. 

Engineering,  Military.  The  duties  of  the 
military  engineer  consist  in  the  construction  of 
fortifications,  including  the  trenches  and  batteries 
required  in  besieging  places;  also  of  barracks, 
magazines,  of  roads  and  bridges  to  facilitate  the 
passage  of  an  army.  He  should  have  a  practical 
and  theoretic^  knowledge  qf  gunnery.  In  this 
country  he  is  often  called  vpon  to  undertake 
works  which  more  properly  belong  to  the  busi- 
ness of  a  civil  engineer,  such  as  the  survey  of 
the  courttry,  the  inspection  of  public  works,  in 
fact,  all  the  duties  of  a  government  engineer. 
See  Gunnery;  Orbnance;  War;  etc. 

Engineering,  Mi|iing,      See  Mining  Engi- 

NEERIKG. 

Engineoing,  Sanitary^    See  Sanitary  En- 

GINCBRING. 

Kogineering  Education,  Interesting  statis- 
tics have  been  prepared  showing  the  work  of 
students  in  technical  schools  m  the  United 
States,  as  compared  with  the  work  of  students 
in  other  countries.  The  following  comparative 
table  gives  the  percentage  number  of  hours*  in- 
struction at  Massachusetts  Institute  of  Tech- 
nology, Cornell,  the  Berlin  Technical  High 
School  and  the  Ziirich  Polytechnicum  that  ar^ 
devoted  to  each  group  of  studies : 


Stupt 


MatbematicB    

Physics     

Chemistry    

Applied    mechanics 

Mechanism     

Steam  Engine;  Thermo-dynam- 

ics     

Mechanical,  etc.,  Drawing.. 

Electrical   Engineering 

Commercial    subjects 

Workshop   practice 

French    • . 

German    

English    

Engineering    Laboratory .... 


Approximate   hours. 
Course  in  years.... 


5 
7 
7 
4 

6 
26 

2 

a 


3000 

4 


2fioo 

4 


'ii 

8.0 


4.1 
31.0 


4000 
3 


'I 


3.0 
19.S 


8.0 

39.3 

5© 


4000 
3 
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Marked  differences  in  theories  of  training  is 
evidenced  in  these  airricula.  The  American 
courses  arc  more  practical  in  character  and 
require  more  laboratory  training:  than  is  even 
recommended  in  the  German  plan,  and  they  de- 
vote a  larjj^e  proportion  of  the  time  to  teaching 
skill  in  handicraft.  They  give  much  less  time 
to  mathematics,  and  perhaps  there  may  be  a  loss 
of  power  in  mature  life  on  this  account,  though 
it  is  certain  that  immediate  and  practical  ends 
are  gained  by  the  American  programme.  See 
Education,  Engineering. 

Engineering  Instruments  are  principally  the 
rod,  compass,  level  and  transit.  See  Instru- 
ments, Engineering;  Surveying. 

Engineering  Schools.  The  education  and 
training  of  the  engineer  in  modern  times  have 
called  for  the  establishment  of  technical  schools 
and  courses  in  engineering  in  the  large  colleges 
and  universities.  These  schools  provide  the 
student  with  the  theories  of  mathematics,  me- 
chanics, and  engineering,  and  by  means  of  ex- 
tensive laboratory  and  outside  work  provide  him 
with  practice  in  the  design,  construction,  and 
use  of  modern  engineering  appliances.  Among 
the  most  noted  technical  schools  are  the  Uni- 
versity of  Glasgow;  Ecole  Polytechnique,  in 
Paris;  Stevens  Institute  of  Technology,  in 
Hoboken,  N.  J.;  the  Massachusetts  Institute  of 
Technology,  in  Boston;  and  Cornell  and  Co- 
lumbia universities.  See  Education,  Scien- 
Tinc  AND  Technical. 

Enp^ineering  and  Structural  Terms.  The 
following  list  includes  some  of  the  principal 
terms  applied  to  designate  the  various  mechani- 
cal units  employed  in  engineering  and  structural 
operation.  See  also  Engine;  Locomotive,  De- 
sign and  Construction  of  the  Modern;  and 
Workshop  Terms. 

Abutments. —  In  structural  work  —  the  surfaces  which 
support  arches,  beams,  and  bridges,  and  sustain  the 
reactions  due  to  the  appHeatlod  of  th«  loavd.  In 
machinery  —  any  relatively  immovable  part  or  surface 
designed  to  resist  pressure,  or  to  resist  reaction.  In 
carpentry  —  a  joint  of  two  pieces,  the  fibres  of  one 
being  at  right  anglea  with  those  of  the  other. 

Action. <—  The  manner  in  which  a  machine  or  enfpne 
works.  |n  mechanics  it  is  axiomatic,  that  action 
and  reaction  are  equal  and  opposite. 

ArruAt  OR  Available  Horsb-Powbr  —  A.H.P. —  Se« 
Braxb  Horse-Power. 

An NUiAR.— Ring-shaped-^ as  the  anavlar  seating  or 
circular  seating  on  which  a  pump  valve  rests;  or 
the  cylinder  and  piston  of  an  annular  engine. 

Apex. —  The  point  or  summit  of  a  cone,  pyramid,  or. 
any  triangular-shaped  structure  or  figure.  In  engi* 
neering  —  the  points  of  the  triangles  m  truss  girders, 
or  those  portions  of  the  braces  which  intersect  the 
flanges  at  the  top  and  bottom. 

Axis. —  The  line  which  passes  through  the  centre  of 
a  body.  The  axis  of  a  cylinder,  or  of  a  sphere,  is 
the  right  line  which  passes  through  the  centres  of 
all  the  corresponding  parallel  sections  thereof.  The 
axis  of  an  ellipse,  a  parabola,  or  a  hyperbola  is  the 
right  line  which  divides  the  curves  sjrmmetrically.  The 
"  axis  of  symmetry "  is  an  imaginary  central  line 
around  which  a  symmetrical  body  is  developed,  and 
which  passes  through  the  centre  of  gravity  of  the 
body.  The  "  neutral  axis "  of  a  beam  is  a  longi- 
tudinal central  line  along  which  a  beam  is  neither 
in  tension  nor  compression.  In  a  beam  of  uniform 
section  it  corresponds  with  the  central  line  of  the 
cross-section.  In  beams  of  varying  section  it  cor- 
responds to  the  mean  of  the  bending  sections. 

Balance. —  The  equilibrium  or  equality  of  the  moments, 
or  the  equality  of  the  sum  of  the  forces  which  tend 
to  move  or  turn  a  body  in  one  direction,  to  the 
sunx  of  the  forces  which  tend  to  move  or  turn  it  in 
the  opposite  direction. 

Belt  or  Beltinc. — A  band  or  strap  of  leather,  india- 
rubber,  or  cotton,  employed  to  transmit  power  over 
smooth  pulleys.     Belts  act  by  friction  only,  and  are 


extensively  employed  where  an  exact  velocity  ratio 
is  not  essential,  and  where  the  distance  between  the 
shafu  prevents  the  employment  o£  a  positive  means 
of  transmission.  The  transmitting  capacity  of  a  belt 
depends  upon  its  pnll,  or  upon  the  lineal  velocity  at 
which  it  travels.  The  amount  of  pull  depends  upon 
the  strength  of  the  belt  and  the  friction  on  the 
pulleys.  The  lineal  velocity  depends  upon  the  diam- 
eter of  the  pulleys  and  upon  the  speed  of  revolu- 
tion. Belts  are  also  extensively  used  as  conveyors 
of  material  such  as  coal,  ores,  grain,  and  fitiisheA 
products,  in  mining,  milling,  and  manufacturing 
plants.  They  are  made  in  a  great  variety  of  sizes 
Doth  for  power  transmission  and  conveying  purposes 
and  range  from  5  to  60  inches  in  width,  and  from 
5  to  300  feet  in  length. 

Belt  Tension. —  The  ultimate  strength  of  belts  ranges 
from  2,000  to  s.ooo  pounds  per  square  inch,  but 
these  values  ere  greatly  reduced  at  the  joints.  At 
the  laced  joints,  it  ranges  from  1,000  to  1,500  pounds, 
and  at  the  riveted  Joints,  from  1,500  to  2,500  pounds 
per  square  inch.  The  working  tension  usually  main- 
tained ranges  from  30  to  60  pounds  per  inch  of 
width. 

Bending  Mouent. —  The  sum  of  the  external  forces 
which  act  upon  each  side  of  a  given  section  of.  a 
beam  bending  under  a  load.  It  is  equal  to  the 
**  moment  of  resistance "  of  that  section,  or  the 
sum  of  the  internal  forces  or  stresses  set  «p  therein 
by  the  bending  action. 

Blocktng  Or  Blocking-Up. —  The  elevating  and  sup- 
porting of  large  pieces  of  machinery,  tfr  entire 
structures,  by  means  of  cranes,  jacks,  and  blocking 
or  short  lengths  of  timber  and  planks,  during  erect- 
ing and  constructing  operations.  It  is  also  applied 
to  the  elevation  given  to  the  outer  rail  of  the  curve 
of  a  railway  track,  for  the  purpose  of  counteracting 
the  effect  0/  the  centrifugal  force  developcid  by  a 
rapidly  moving  train. 

Bolt. — A  metal  device  employed  by  engineers  for 
fastening  purposes.  Bolts  are  usually  made  of 
wrought-iron  or  of  mild  steel.  In  the  erdinarj  forma, 
the  head  is  forged  with  the  shank,  and  the  opposite 
end  or  tail  is  threaded  to  receive  the  screw  nut  by 
which  it  is  secured.  The  heads  and  nuts  are  made 
either  resungular  or  hexagonal,  and  the  shoulder  or 
neck  under  the  head  is  often  made  rectangular  so 
as  to  fit  into  a  square  hole  and  thus  prevent  the 
bolt  from  turning  around  on  its  axis.  For  general 
purposes,  the  dimensions  of  bolts  conform  ttf  certain 
standards.  The  United  States  standard  is  conformed 
to  in  America,  and  the  Whitworth  standard,  in  Great 
Britain  and  other  European  countries. 

Brake  Horse-Power  —  B.H.P. —  The  amount  of  power 
delivered  by  an  engine  at  the  drrring  pulley  or  ponrer 
shaft,  and  actually  available  for  doing  work.  The 
power  developed  bv  an  engine  is  measured  at  two 
points  —  at  the  cylitider,  as  indicated  horse-power, 
and  at  the  driving  pulley.  Between  the  cylinder  aad 
the  puling  a  certain  amount  of  power  is  lost  in  tlM 
friction  developed  in  the  running  of  the  engine  itself, 
so  that  the  actual  horse-power  available  for  work  is 
the  indicated  horse-power  minus  the  horse-power  lost 
in  friction.  It  is  sometimes  expresaed » D.H.P., 
delivered   borsc-power. 

Britisu  Thermal  Unit  — B.T.U. —  The  amount  of 
heat  required  to  raise  the  temperature  of  water  one 
decree  Fahrenheit,  at  or  about  3q.i«  Fahtenheit.  Its 
mechanical  equivalent  as  originally  determined  by 
Joule  is  772  foot:pounds,  but  later  determinations 
indicate  that  it  is  nearer  778  foot-pounds.  To  con- 
vert values  of  energy  expressed  in  foot-pounds  to 
their  eauivalenta  in  British  Thermal  Units,  divide  the 
values  by  778. 

Camber. —  The  amount  of  upward  curvature  given  to 
an  arched  bar  or  structure  in  order  to  compensate 
for  the  downward  curvature  resulting  from  the  ap- 
plication of  the  load.  In  machinery,  it  is  ipecihcally 
applied  to  the  arching  of  springs  like  those  of  loco- 
motives. In  structural  work,  it  is  applied  to  the 
arching  of  bridge  trusses  like  the  stiffening  trusses 
of  suspension  bridges.  ,   .      ,   , 

Cantilever.— A  beam  fixed  at  one  end  and  loaded  at 
the  other,  or  loaded  uniformly.  In  ordinary  structural 
work  it  is  represented  by  the  brackets  employed  for 
supporting  balconies  or  other  overhanging  platforms 
like  the  sidewalks  placed  on  the  outside  the  truases  of 
a  bridge.  ,  ,.  _ 

Centre. —  The  fixed  point  about  which  the  radius  of 
a  circle  or  of  a  circular  arc  moves.  It  is  extensively 
applied  <s  a  specializing  prefix  to  other  terms,  as 
"  centre  gauge,*'  "  centre  line,"  etc.  The  "  centre 
of  compression  "  is  the  line  in  which  the  resultant 
of  the  compressive  forces  in  the  lower  part  of  a 
beam   is   located.      The   "centre   of   gravity"   i^  the 
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point  in  a  body  about  which  the  body  will  remain 
Mlaitoed  when  placed  in  any  poaition.  The  *'  centre 
of  gyration "  is  the  point  in  which  the  momentuMi 
«f  a  revolving  body  is  concentrated.  The  "  centre 
of  moments  **  is  the  point  about  which  the  forces 
MvpHed  to  a  rigid  body  act.  The  '*  centre  of  oscilla- 
tion "  is  the  point  in  the  sxia  of  -a  vibrating  body, 
such  as  a  pendulum,  in  which  if  all  the  matter  of  the 
bbdy  were  concentrated,  the  body  would  vibrate  ia 
the  same  time.  The  centre  of  gravity  and  the  centre  of 
vacillation  lie  in  the  same  axts,  bnt  the  latter  is  lo- 
oated  farther  from  the  point  of  ^  suspension.  The 
"centre  of  percussion*'  is  the  point  in  a  revolving 
body  at  which  if  the  body  strucie  an  immovable  ob- 
■tacie,  «rauld  result  in  the  destruction  of  all  of  its 
motion.  The  **  centre  of  tension  "  ia  the  Ime  where 
the  resultant  of  the  tensile  forces  in  the  upper  part 
of  a  beam  is  located. 

Cx»cui.Aa  Inch. —  The  area  of  a  circle  one  inch  In 
diameter,  as  diatingnlshed  from  «  st^uare  iaclL  The 
number  ot  circular  inches  in  a  given  diameter  is 
obtained  by  squaring  the  diameter. 

C^Bryicisiits. —  numerical  values  deduced  from  data 
^»taiacd  by  experiments  and  used  as  constant  mul* 
tv>lsers  in  engineerinp;  calculations.  They  have  been 
determined  for  friction,  elasticity,  tension,'  rupture, 
resistance,  the  flow  of  water,  etc.  For  example  —  the 
anotmt  of  force  or  weight  that  will  elongate  an 
^stic  bar  of  any;  materii^  and  of  uniform  section 
to  twice  its  original  length  is  designated  as  the 
'*  coefficient  of  elasticity  of  that  material.  Also 
termed  **  modalus,"  as  the  *'  modulus  of  elasticity," 
the  "modulus  of  resistance,"  etc. 

CoHSsiYx  SraBNGTa. —  The  resistance  of  a  material  ,to 
rupture  under  tension.  The  same  as  "  tensile 
strength,"  and  equivalent  to  "  tenacity." 

Column. — A  beam  set  on  end  and  recetving  preaaure 
%rtically  or  in  the  direction  of  its  lon^tudinal  axis. 
The  latter  condition,  however,  varies  with  the  length 
•f  the  column.  Wlien  the  length  is  35  to  30  times 
greater  than  the  diameter,  it  Is  a  "  long  cohinm," 
and  yields  under  pressure  by  bending  only,  -in  a 
manner  similar  to  that  of  a  beam  supported  at  both 
ends.  When  the  length  is  3  to  <  times  greater  than 
the  diameter,  it  is  a  "  short  contmn,"  and  ruptvres 
by  cmsliing  only.  Tlie  reaistance  of  a  ooinmn  to 
flexure  is  increased  by  flattening  its  ends,  by  extend' 
ing  the  area  of  the  ends,  and  by  firmly  fixing  both 
enda. 

CoMrouNP  If  ACMiNn.-*-  Those  which  are  designed  and 
adaoted  for  performing  several  djifferent  Itinds,  *of 
work,  either  simultaneously,  or  at  different  periods 
of  time.  ' 

COMPLXMBNT.^^A  tern  employed  /  in  angular  meafture* 
ment  The  complemeqt  of  an  angle,  ii  its  difference 
from  90**.  ,  ,  4 

CoMPKESsioN. — ^A  term  of  various  applications.  A  body 
is  in  compreasion  whet>  it  ia  subjected  to  ctushmg 
forces  wbtdi  act  in  the  direction-  of  the  aptis  wihich 
is  continuous  with  the  direction  of  pressure.  The 
cushioning  or  resistance  of  the  Steam  in'  the  end  of 
an  engine  cylinder  to  the  return  stroke  of  the  j^stdn. 
The  pressure  epcerted  on  the  explosive  charge  m  the 
cylinder  of  a  gas  en^ne  by  the  piston  during  im 
instroke  previous  to  "  isnition  "  of  the  charge. 

CoNCKNTaAtSD  LoAD.— A  Tosd  localized  or  applied  at  a 
particuku"  point  upon  a  beam,  girder,  or  structuiA. 
A  concentrated  load  will  produce  twice  as  much  stresa 
as  a  distributed  load. 

CoNOTANT. — ^A  number  deduced  fVom  data  obtained  by 
actual  teats  made  upon  the  strength  of  a  particular 
material,  and  used .  in  calQulaJions  relative  to  the 
strength,  of  structures  built  of  that  material*  For 
example  —  having  ascertamed  by  actual  experiment 
the  weight  refiuired  to  rupture  a  steel  bar  measuring 
3  X  J  x  I  inches,  that  weight  can  be  used  to  estimate 
the  stresses  in  structures  made  of  the  same  material 
but  differing  in  length,  breadth,  and  depth. 

CoyNTaT  Cut.— Timber  or  lumber  which  has  been 
iawn  into  planks  and  boards  ia  the  district  where  the 
trees  were  felled. 

Cqvtul —  Two  equal  and  opposite  forces  acting  upon 
a  body,  which  is,  therefore,  in  a  state  of  equilibrium, 

CijcspiNG. —  The  slight  loss  of  speed  due  to  the  slipping 
of  the  rope  in  the  case  of  druma  driven  by  rope  gear> 
ing,  and  by  the  elasticity  of  the  belts  In  tne  case 
of  power  transmiuing  belting.  In  either  case  the 
amount  is  very  small  per  revolution,  or  for  short 
intervals  of  time. 

DANcaaous  Section. —  The  section  of  a  bar  at  which 
the  bending  moment  ia  greatest 

Datum  oa  Datum  Litnt.^-Any  base  line  from  which 
measurements  are  made,  or  dimensions  taken,  either 
in  actual  work,  or  in  firraphical  calculations. 

DBAiA-^Sawn  timber  which  usually  measures  not  less 


than  3  X  p  inches  and  not  more  than  3  x  13  inches  in 
cross-section. 

DxrF£RXNT{Ai.  MoTioM. —  The  motion  resulting  from 
the  combination  of  the  different  motions  of  two  parts 
of  a  mechanical  device.  It  affords  mechanical  gain. 
For  example  —  in  the  combination  of  the  wheel  and 
axle  commonly  called  the  "  Chinese  Windlass,"  two 
axles  of  unequal  di|imeters  rotate  together  so  that 
the  rope  which  passes  through  the  movable  pulley 
which  supports  th<  weight  is  wound  up  on  the  larger 
axle  and  unwound  on  the  smaller  axle.     The  upward 

.  movement  of  tne  weight  is  consequently  very  slow, 
but  the  mechanical  gain  is  very  great.  In  the  case 
of  the  '*  differential  screw,"  two  screws  of  unequal 
pitch  are  cut  on  the  same  spindle.  When  the  spindle 
IS  turned,  a  nut  on  one  of  the  screws  is  moved  by  an 
amount  equal  to  the  difference,  in  the  pitches.  A 
"  differenttal  strain  *'  is  one  that  is  due  to  a  yAriahle 
load. 

Double  Gbak. —  Gearing  in  which  two  wheels  and  two 
pinions  are  used.,  The  arrangement  affords  jiiechani- 
cal  gain.  The  principle  is  extensively  employed  in 
connection  with  the  gear  of  lifting  cran^,  drilling 
machines,  lathes,  etc. 

DaivsN. — As  applied  to  gearing,  it  refers  to  the  wheel 
or  wheels  actuated  by  the  '*  driver "  or  wheel  at- 
tached'to'  the   driving  shafL  .  To   calculate   the   me- 

.  chanical  efficiency  of  a  train  of  gearing,  multiply 
the  radii  of  all  the  drivers  together,  and  likewise 
the  radii  of  all  the  driven,  and  divide  the  latter  by  the 
former. 

DijjY. —  The  performance  or  amount  of  work  done  by 
an    engine    as    determined    upon    the    basis    of    coal 

.  conaumption,  and  sUted  in  foot-pounds.  The  duty 
of  a  ateam.  engine  is  the  number  of  pounds  raised 
to  the  height  of  one  foot  by  the  burning  of.  a  bushel 
of  coal,  lii  the  case  of  pumping  engines.  '*-^  -*"*" 
in    millioi 


was    formerly    expressed    in    millions    of 


.  the  duty 
pounds    of 


♦rater  lifted  to  the  height  pf  one  foot  by  the  burning 
of  100  pounds  o*^  ooal;  but,  as*  the  quality  of  coal 
varies  greatly,  the  basis  now  employed  la  the  work 
done  by  i,ooq  pounds  of  dry  steam,  or  by  1,000,000 
British  Thermal  Units;   ,         ^'    . 

EirnciBiiCTi^  The  •  efficienciy  of  a.  maf huxc  or.  of  a 
structure^  or  any  portion  thereof,  is  the  ratio  o£Ms 
strength,  poWer,  or  capacity,  to  that  of  some  pred«- 
termincd,  understood,  Or  fixed  standard  of  reference. 

.  For  examine  — the  efficiency  of  a  riveted  jorot  in 
plate  work  is  its  percentage  strength  calculated  rela- 
tively to  that  of  the  solid  plate.  The  efficiency  of  a 
.  machine  )^  the  laHo  of  ita  actual  value  to  its  tho^reti- 
c«l  vaiue*  ^r  the  difference  between  the  amount  ox 
work  expended  on  the  machine  and  the  amount  given 
out  hi  it  or  bbtiatncd  from  it.         '  ' 

BNCASTi.— The   immovable   fiadtag   of   the   ewis  of   a 

-  aavtiietier»  of  the  ends  of  9(ther  forms  of  beams  or 
girders  in  a  wall  or  support.  Beams  arc  much 
s&onger  when  encastre  than  when  simply  supportedi 

Factoi  or  Saitbty.— When  calculating  the  ultimata 
atrength  ot  a  structjirrrit  is  necessary  t9^proyide  for 
contingencies  arising  ffom  a  lack  of  iraif orm  *  mtality 
in  materials,  inferiority  of  materials,  wear  and  tear 
of    parts,  the   tmeitpected   application   of  .loads,   etc. 

.■  This •  proviai^n  is  made  by.  the  i^se  of  multiphcrs  such 

..  a«  4,  •^,  8,  and  in  some  cases  10,  which  are  applied 

'  to  certain  dimensions.  For  example — the  applica- 
tion of  a  factor  of  safety  of  four  will  gfn  «  struetnre 
having  four  tfapes  the  strength  nei;essary  to  carry  the 
load  it  will  be  ordinarily  required  to  pustain. 

Graphic  Static*.— The  graphical  methods  emplorea 
for  rfscertairiing  the  stttttns  on  structures,  velocity 
ratios,  etc.;  by  oieana  of  lines  drawn  to  an  uiuform 
scale  and  representing  the  direction  and  intensity  of 
active  forces.  .     ,  . 

Hollow  StarcTURES.— The  frames,  standards,  and 
parts  of  large  machines  and  structures,  made  hollow 
from  motives  of  economy,  or  to  reduce  their  weight 
while  retaining  their  strength.  They  are  represented 
by  the  various  forms  of  box  girders,  base  plates, 
columns,  etc. 

HoRsa-Powaa. —  A  term  used  for  expressing  the  power 
developed  by  a  mechanical  motor  or  engune.  It  was 
originuW  selected  by  James  Watt  as  a  basis'  on  which 
to  sell  nis  engines.  One  horse-power  is  a  quantity 
of  work-  equivalent  to  that  which  is  expended  in 
raising  a  weight  of  33iOoo  pounds  to  the  height  of 
one  foot  in  one  minute,  or  a  weight  of  550  pounds 
to  the  height  of  one  foot  in  one  second.  It  is  ex- 
pressed in  foot-pounds,  and  is  designated  as  A.H.P. — 
Actual  or  Available  Horse-Power,  or  B.H.P.-^  Brake 
Horse-Power}  N.H.P.— Nominal  Horee-Power,  a 
comparatively  obsolete  term  used  by  some  manu- 
facturers to  designate  the  slae  of  an  engine;  IH.P. 
Indrcated  Horse-Power,  the  foot-pounds  of  work  done 
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behind  the  piston;  and  F.H. P.— Friction  Horse- 
Power^  the  number  of  foot-pounds  of  power  lost  by 
the  friction  of  the  engine. 

IvTERcnANGEABLE. — Applied  to  the  parts  of  machines 
and  structures  which  are  made  similar  and  in  large 
quantities,  so  that  a  part  taken  from  one  may  be  ufed 
in  any  other  of  the  same  i^ze  and  type. 

Mean  Effective  Peessure. —  The 'power  exerted  by  the 
ex]>ansive  energy  of  a  gas  in  driving  the  piston  of 
an  engine.  Being  variable  for  different  positions  of 
the  piston,  the  value  determined  is  the  average  of  the 
pressures  at  the  various  positions.  It  is  usually  deter- 
mined by  the  use  of  an  indicator  or  pressure  gauge 
diagram. 

Thermal  Effxciencv. —  The  ratio  of  the  heat  con- 
verted by  an  engine  into  mechanical  energy,  and  the 
heat  absorbed  by  it  from  the  source  of  supply.  It 
is  limited  by  the  range  of  temperature  througu  which 
the  working  substance  within  the  cylinder  acts,  and 
must  be  always  a  quantity  less  than  unity. 

Teactiok  op  Tractive  Powee. —  The  pulling  power  af- 
forded by  the  frictional  adhesion  of  wheels. 

Ultimate.  Strength. —  The  strength  of  a  material 
equivalent  to  the  load  which  produces  actual  fracture. 
.  The  ultimate  strength  as  determined  by  actual  test  is 
usually  employed  in  engineering  calculations  in  pref> 
erence  to  the  elastic  strength,  as  it  affords  data  of  a 
more  definite  character. 

Units. —  Mechanical  units  are  of  two  classes  —  those 
derived  from  the  relations  of  things  having  their  basis 
in  natural  law,  and  those  consisting  of  conventional 
standards  adopted  for  convenience  in  calculation^ 
For  example  —  the  Toule,  the  unit  of  heat,  is  based 
upon  a  nat*iral  ana  interchangeable  fact,  while  the 
horse-power  is  simply  a  conventional  standard  ac- 
cepted by  engfineers  by  mutual  consent"  and  use. 

Velocity  Ratio. —  The  proportional  velocity  of  bodies 
which  are  mutually  connected,  such  as  levers,  gear- 
wheels, etc.  William  Mohey,  Jr.,  C.  E., 

Consulting  Civil  and  Mechanical  Engineer,  New 
York. 

Engineers,  Corps  of,  a  branch  of  the  mili- 
tary service  of  the  United  States,  organized  in 
I  Jo?,  as  ^The  Corps  of  Engineers  of  the  United 
States  Army.*  There  are  similar  organizations 
in  all  European  countries.  Sec  Ar>cy;  Army 
OF  THE  United  States. 

Engis,  6n-zhe,  Belgium,  an  archaeological 
station  on  the  Meuse,  southwest  of  Li^e,  wliere 
a  human  skull  was  found  imbedded  in  breccia, 
with  remains  of  the  rhinoceros  and  reindeer. 
There  has  been  much  discussion  among  archae- 
ologists as  to  the  age  of  the  skull,  but  it  is  most 
commonly  referred  to  the  Quaternary  Period. 

England,  including  Wales,  the  southern 
and  larger  portion  of  the  island  of  Great  Britain, 
is  situated  between  lat  50**  and  55"*  46'  N. 
and  Ion.  i*  46'  E.  and  5*  4Sf  W.  On  the 
north  it  is  bounded  by  Scotland;  on  all  other 
sides  it  is  washed  by  the  sea ;  on  the  east  by  the 
North  Sea  or  German  Ocean;  on  the  south  by 
the  English  Channel ;  and  on  the  west  by  St 
George's  Channel  and  the  Irish  Sea.  Its  figure 
is,  roughly  speaking,  triangular,  but  with  many 
windings  and  indentations,  the  coast-line  mea- 
suring not  less  than  2,765  miles.  The  length  of 
the  country,  measured  on  a  meridian  from  Ber- 
wick nearly  to  St.  Alban's  Head,  is  365  miles. 
Its  breadth,  measured  on  a  parallel  of  latitude, 
attains  its  maximum  between  St.  David's  Head, 
in  South  Wales,  and  the  Naze,  in  Essex,  where 
it  amounts  to  280  miles. 

Topography. —  The  chief  indentations  are: 
On  the  east,  the  Humber,  the  Wash,  and  the 
Thames  estuary ;  on  the  west,  the  Solway  Firth, 
Morecambe  Bay,  Cardigan  Bay,  and  the  Bristol 
Channel;  those  on  the  south  are  less  prominent, 
though  including  some  useful  harbors.  The 
greater  part  of  the  coast  consists  of  cliffs,  in 
some  places  clayey,  in  others  rocky,  and  some- 
t«Des  jutting  out  anto  bold,  lofty,  and  precipi- 


tous headlands,  as  at  Whitby  and  Flamborough 
Head  on  the  east,  Beachy  Head,  the  Isle  of 
Portland,  the  Lizard  and  Land's  End  on  the 
south  and  southwest,  St.  David's  Head  and  St. 
Bees  Head  on  the  west.  The  most  extoisive 
stretches  of  flat  coast  are  on  the  east,  in  the 
county  of  Lincoln,  and  from  the  south  part  of 
Suffolk  to  the  South  Foreland  in  Kent,  and  in 
Sussex  and  Hants  on  the  south  coast.  The 
chief  islands  are:  Holy  Island,  the  Fame  Is- 
lands, Sheppy,  and  Thanet  on  the  east  coast; 
the  Isle  of  Wight  on  the  south;  the  Sdlly 
Isles  at  the  southwestern  extremity ;  and  Lundy 
Island,  Anglesey,  Holyhead,  and  Walney  on 
the  west 

The  loftiest  heights  of  England 'iind  Wales 
are  situated  at  no  great  distance  from  its  west 
shores,  and  consist  of  a  succession  of  mountains 
and  hills,  stretching,  with  some  interruptions, 
from  north  to  south,  and  throwing  out  numer- 
ous branches  on  both  sides,  but  particularly  to 
the  west,  where  all  the  culminating  summits  are 
found.  The  northern  portion  of  this  range  has 
received  the  name  of  the  Pennine  Chain.  It  is 
properly  a  continuation  of  the  Cheviot  Hills, 
and,  commencing  at  the  Scottish  border,  pro- 
ceeds south  for  about  270  miles,  till,  in  the 
counties  of  Derby  and  Stafford,  it  assumes  the 
form  of  an  elevated  moorland  plateau.  In 
Derbyshire  The  Peak  rises  to  the  height  of 
2.080  feet.  By  far  the  most  important  of  its 
offsets  are  those  of  the  west,  more  especially 
if  we  include  in  them  the  lofty  mountain  masses 
in  northwestern  England  sometimes  classed 
separately  as  the  Cumbrian  range.  Amid 
these  mountains  He  the  celebrated  English  lakes, 
of  which  the  most  important  arc  Windermere, 
Derwent  Water,  Coniston  Lake,  and  Ullswater. 
Here  also  is  the  highest  summit  of  northern 
England,  Sea  Fell  (3,210  feet).  The  Pennine 
Chain,  with  its  appended  Cumbrian  range  is 
succeeded  by  one  which  surpasses  both  these  in 
k>ftiness  and  extent,  but  has  its  great  nucleus 
much  farther  to  the  west,  where  it  covers  the 
greater  part  of  Wales,  deriving  from  this  its 
name,  the  Cambrian  range.  Its  principal  ridge 
stretches  through  Carnarvonshire  from  north 
and  west,  with  Snowdon  (3,571  feet)  as  the  cul- 
minating point  of  south  Great  Britain;  across 
the  Bristol  (Hiannel  from  Wales  is  the  Devonian 
range.  It  may  be  considered  as  commencing 
m  the  Mendip  Hills  of  Somerset,  and  then 
pursuing  a  southwest  direction  through  that 
county  and  the  counties  of  Devon  and  Corn- 
wall to  the  Land's  End,  the  wild  and  desolate 
tract  of  Dartmoor  forming  one  of  its  most 
remarkable  features  (highest  summit,  Yes  Tor, 
2,050  feet).  Other  ranges  are  the  Cots  wold 
Hills,  proceeding  in  a  northeast  direction  from 
near  the  Mendip  Hills;  the  Chiltern  Hills  tak- 
ing a  similar  direction  farther  to  the  east  and 
the  North  and  South  Downs  running  east,  the 
latter  reaching  the  southern  coast  near  Beachy 
Head,  the  former  reaching  the  southeast  coast  at 
Folkestone. 

A  large  part  of  the  surface  of  England  con- 
sists of  wide  valleys  and  plains.  Beginning  in 
the  north,  the  first  valleys  on  the  east  side  are 
those  of  the  Coquet,  Tyne,  and  Tees;  on  tie 
west  the  beautiful  valley  of  the  Eden,  which,  at 
first  hemmed  in  between  the  Cumbrian  range 
and  Pennine  Chain,  gradually  widens  out  into 
a   plain  of  about  470  square   miles,   with   c&e 
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town  of  Carl|sl<e  in  its  centre.  The  most  Xm- 
fxyrtant  oi  the  northern  plains  is  the  Vale  of 
York,  which  has  an  area  of  nearly  i^oob  square 
miles.  On  the  wf^st  side  of  the  island,  in  south 
Lancashire  and  Cheshire,  is  the  fertile  Cheshire 
plain.  In  Wales  there  are  no  extensive  plains, 
the  valleys  generally  having  a  narrow,  rugged . 
form  favorable  to  romantic  beauty,  but  not 
compatible  with  jreat  fertility.  Wales,  how- 
ever, by  giving  rise  to  the  Severn,  can  justly 
claim  part  in  the  vale,  or  series  of  almost  un- 
rivaled vales,  along  which  it  pursues  its  roman- 
tic course  through  the  counties  of  Montgomery. 
Salop,  Worcester,  and  Gloucester.  Southeast  of 
the  Cotswold  Hills  is  Salisbury  plain,  a  large 
elevated  plateau,  of  an  oval  shape,  with  a  thin, 
chalky  soil  only  suitable  for  pasture.  In  the 
southwest  the  only  vales  deserving  of  notice 
are  those  oi  Taunton  in  Somerset  and  Exeter 
in  Devon.  A  large  portion  of  the  southeast 
may  be  regarded  as  a  continuous  plain,  con-  ' 
sisdng  of  the  Wealds  of  Sussex,  Surrey,  and 
Kent,  between  the  North  and  South  Downs, 
and  containing  an  area  of  about  i,ooo  square 
miles.  The  southeast  angle  of  this  district  is 
occupied  by  the  Romney  marsh,  an  extensive 
level  tract  composed  for  the  most  part  of  a  rich 
marine  deposit.  Extensive  tracts  of  a  similar 
natnre  are  situated  on  the  eastern  coast  in 
Yorkshire  and  Lincoln,  where  they  are  washed 
l^  the  Humber;  and  in  the  counties  which 
either  border  the  Wash,  or,  like  Northampton, 
Bedford,  Huntingdon,  and  Cambridge,  send 
their  drainage  into  it  by  the  Nen  and  uie  Ouse. 
For  the  climate  of  England  see  Grs4t  Brit- 
ain, Climate. 

Rivers. —  England  is  well  supplied  with  riv- 
ers, many  of  them  of  great  importance  to  in- 
dustry and  commerce.  Most  of  them  carry 
their  waters  to  the  North  Sea.  If  we  consider 
the  drainage  us  a  whole,  four  {principal  river 
basins  may  be  distinguisned,  those  of  the 
Thvnes,  Wash,  and  Humber  belonging  to  the 
German  Ocean;  and  the  Severn,  belon^'ng  to 
the  Atlantic.  The  basin  of  the  Thames  has  its 
greatest  length  from  east  to  west^  130  miles,  and 
its  averas^  breadth  about  50  miles,  area  6»i6o 
square  milea  The  river  itself,  which  is  the 
chief  of  £t\glish  rivers,  has  a  Itngfh  of  215 
miles.  The  basm  of  the  Wash  consists  of  the 
subordinate  basins  of  the  Great  Ouse,  Nen, 
Wellan^  and  Witham,  which  all  empty  them- 
selves into  that  estuary,  and  has  an  area  com- 
puted at  5,850  square  miles.  The  basin  of  the 
Severn  consists  of  two  distinct  portions,  that 
on  the  ripfht  bank,  of  an  irregularly  oval  shape, 
and  having  for  its  principal  tributaries  the 
Teme  and  the  Wye;  and  that  on  the  left,  of 
which  the  Upper  Avon  is  the  principal  tributary 
stream.  The  area  of  the  whole  basin  is  8,580 
square  miles.  The  next  basin,  that  of  the 
Humber,  the  largest  of  all,  consists  of  the  three 
basins  of  the  Humber  proper,  the  Ouse,  and  the 
Trent,  and  its  area  is  9,550  square  miles,  being 
about  one  sixth  of  the  whole  area  of  England 
and  Wales.  Other  rivers  unconnected  with 
these  ^stems  are  the  Tyne,  Wear,  and  Tees,  in 
the  northeast;  the  Eden,  Ribble,  Mersey,  and 
Dee,  in  the  northwest.  The  southern  coast 
stitaax  are  v^fy  unvrnportnAt  except  for  their 
esuiaries.    S^e  Thames. 

Arfos  Qn4  PopuMan. —  The  total,  area  of 


England  and  Wales  amount?  ^o  58,323  square 
miles  Bfld  the  population  (i§Oi)  aggregated 
32,5126,075,  divided  among  administrative  coun- 
ties and  county  boroughs  as  follows: 


Admin  xsTRATiVB 

COUNTIKS 


Bedfordshire    . . . 

Berkshire    

Buckinghamshi  re 
Cambridgeshire  . 
Isle  of  Ely 


Chester 

Cornwall    

Cumberland    . . . . 

Derbyshire    

Devonshire    

Dorset    

Durham  

Essex   

Gloucestershire  . 
Herefordshire  . . 
Hertfordshire  . . 
Huntingdonshire 

Kent     

Lancaster    

Leicestershire. . . . 


LlNCOLNSHZRB 

Lincolnahire — ^Hollaad  , 

Kesteven   « 

Lin4sey   

London    

Middlesex 

Monmouths^hirc    

Norfolk 

Northamptonshire    

Soke   of    Peterborough. 

Northumberland    

Nottinehamshire    

Oxfordshire    

Rutlandshire    

Shropshire    

Somerset   

Southampton    

IsU    pf    Wight 

Stafifordshire    


SUFfOUC 

Suffolk— Eastern  ..;, 

Western 

Son^y 

.    Susttx 
Sussex — Eastern    . . . . 

Western 

Warwiokshife    

Westmprelaad    ...... 

Wiltshire     

Worcettef  shire    


YORKSHIRX 

Yorkshire— East  Riding. 

North  Riding 

West  Riding 


Total  of  England. 


Walbs 


Anglesey  ... 
Brecknock  .. 
Cardigan  .  * . 
Carmarthen 
Carnarvon  . 
Denbigh     . . . 

Flint    

Glamorgan  . 
Merioneth  . 
Montgomery 
Pembrohe  . . 
Radnor    .... 


Area    in 
Sq.    m. 


Total  of  Wales..,.. 

Toul  of  England  and  Wales. 


473-3 

7^3-3 

749.0 

49^.$ 

37H.9 

1,009.2 

1,356.6 

i»540.4 

2,910.8 

2,597.8 

977-4 

1,001.1 

1.533.2 

i»«36.8 

842.0 

632.0 

365.6 

1,520.2 

1,707.7 

819.Z 


4x0.^ 
7*79 
X.S01.7 
117. o 
232.3 

539.  S 

2.036.7 

908.9 

83.S 

2,009.6 
826.8 
743-7 
152.0 

i»479.x 

146.9 

1,128,2 


?59-Q 
X0.8 
707.5 


630.6 
8|9-f 
789.6 
X.3S0.2 
739-7 


X.X57.9 
2,124.5 
2,264.2 

50,216.0 


276.0 
733.3 

692.3 
918.4 
571.8 
665.7 
354.7 
79a.6 
659.4 
797.0 
613.6 
470.6 


7.446.0 


Pop. 

190X 


171.700 
180,^66 
196,844 
120,634 


601,070 
322,960 
266,924 
504,577 
437.aio 
202,092 
833,614 
816,503 
331*516^ 
"4,XS0 
258,04s 
54.127 


930.00s 

c.827,390 

225,896 


9hS^ 

103,958 
206,497 
4,536,063 
792.225 
230,800 
313.438 
207,467 

388,059 

274,68a 

X37.XX8 

19.708 

377.1X8 

82,388 

879,618 


x89,X52 

XX7rS3S 

St9.S^i 


a6x,^9fi 
XSX.S4I 
347,69X 
^.4X1 
»7x,3?]P 
358,356 


1,460.861 


57,662.0 


3X,93Xi3xx 


50,590 

6xIo  76 

i35,3j6 

125.669 

XSX.588 

81,490 

601,092 

48,774 

54.892 

87,910 

23,263 


1,455,881 


23,387,192 


The  county  boroughs,  that  is,  self-governing 
cititis  with  county  charters,  number  67;  these 
have  a  total  aresi  of  661  square  miles,  and  their 
combined  population  in  igoi  was  9,138,883. 

The  returns  from  the  censufi  of  1901  showed 
an  increase  in  the  population  of  England  and 
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Wales  in  lo  years  of  3,523,1^1,  or  12.15  per  cent. 
The  population  of  the  principal  cities  and  towns 
in  England  and  Wales  was  as  follows :  London, 
4,536,541;  Liverpool,  684,947;  Manchester,  543.- 
930;  Birmingham,  522.182;  Leeds,  ^28,953;  Shef- 
field, 380,717;  Bristol,  328,836;  Bradford,  279,809; 
West  Ham,  267,308;  Nottingham,  239,753 ;  Kings- 
ton-upon-HuU,  240,618;  Salford,  221,015;  New- 
castle-upon-Tyne, 214,861;  Leicester,  211^74; 
Portsmouth,  189,160;  Bolton,  168,025;  Cardiff, 
163^44;  Sunderland,  146,828;  Oldham,  137,238; 
Croydon,  133,885;  Blackburn,  127,527;  Brighton, 
123,478;  Preston,  120,860;  Norwich,  111,728;  Bir- 
kenhead, 110,906;  Gateshead.  109,891;  Plymouth, 
107,509;  Derby,  105,785 ;  Halifax.  104,997 ;  South- 
ampton, 104.500— all  others  100,000  or  less.  See 
Liverpool  ;  London  ;  Manchester,  etc.  For  his* 
tory,  government,  parliament,  political  parties, 
judiciary,  local  government,  education,  religion, 
literature,  art,  army,  navy,  foreign  relations, 
finance,  banks  and  banking,  commerce,  indus- 
tries, agriculture,  fisheries,  minings,  transporta- 
tion,' etc.,  see  Great  Britain. 

England,  Church  of,  the  official  name  of 
that  body  of  Christians  who  have  a  formal  head 
in  the  person  of  the  hereditary  ruler  of  England. 
This  designation  is  used  in  two  senses;  first,  a 
general  one  signifying  the  Church  regarded  as 
continuous,  which,  from  the  first  triumph  of 
Christianity  till  now,  has  been  that  of  the  English 
people;  secondly,  in  a  more  specific  sense,  the 
Protestant  Church  now  established  in  England  as 
distinguished  from  the  Roman  Catholic  Church. 
(See  article  England,  £cWy  Ecclesiastical  His- 
tory,) The  evangelistic  zeal  of  Whitfield,  Wes- 
ley, and  various  other  clergymen,  in  the  rSth  cen- 
tury, awoke  the  Church  to  new  life,  which  did 
not  pass  away  even  when  the  followefs  of  these 
two  great  preachers  ceased  to  belong  to  the  Eng- 
lish Church.  The  evangelical  party,  still  the  most 
numerous  in  the  Establishment,  is  in  large  meas- 
ure, the  fruit  of  iSth  century  revival  effort. 
In  the  ipth  the  movement  was  in  other  direc- 
tions. With  1833,  just  after. the  passing  of  the 
first  Reform  Bill,  the  first  of  a  series  of  ^Tracts 
for  the  Times  >  came  forth,  and  90  in  all  were 
issued  within  the  next  eight  years.  The  ritualistic 
party,  at  a  later  date,,  carried  on  the  work  which 
the  tractarians  had  begtin.  In  i860  the  ^Essays 
and. Reviews,^  and  in.  1862  a  work  by. Bishop 
Colenso  on  the  Pentateuch,  gave  piominence  to 
the  opposite  pole  of  thought;  being  what  theolo- 
gians call  strongly  rationalistic.  Church  con- 
gresses, bringing  the  representatives  of  these 
three  parties  face  to  face,  softened  their  antag- 
onisms, and  fear  of  common  danger  renders  them 
more  united  than  they  otherwise  would  be.  In  the 
English  Church,  at  present,  there  are  2  archbish- 
ops and  29  bishops,  both  ot  the  former  and  24  of 
the  latter  having  seats  in  the  House  of  Lords; 
subordinate  to  these  are  30  deans,  82  archdeacons, 
613  rural  deans,  and  about  13,500  beneficed  clergy, 
the  whole  clerical  staff  of  all  grades  being  about 
23,000.  Including  infants,  it  is  believed  to  have 
above  13,000,000  adherents  in  England  and 
Wales.  Previous  to  .187,1,  the  English  Church 
and  the  Established  Church  of  Ireland  consti- 
tuted but  a  single  body  called  the  United  Church 
of  England  and  Ireland.  It  is  powerful  also  in 
the  colonies,  and  by  means  of  its  two  great  so- 
cieties, the  Propagation  and  the  Church  Mis- 
sionary Societies,  acts  powerftdlj  on  nearly 
every  part  of  the  heathen  world. 


The  39  articles,  as  the  established  confet 
sion  of  the  English  Church,  deserve  a  shoi^ 
analysis.  The  first  five  articles  contain  a  pro- 
fession of  faith  in  the  Trinity ;  the  incarnation  of 
Jesus  Christ,  his  descent  to  hell,  and  his  resur- 
rection; the  divinity  of  the  Holy  Ghost.  The 
three  following  relate  to  the  canon  of  the  Scrip- 
ture. The  8th  article  declares  a  belief  in  the 
Apostles*,  Nicene,  and  Athanasian  creeds.  The 
9tn  and  following  articles  contain  the  doctrine 
of  original  sin,  of  justification  by  faith  ak)ne,  of 
predestination,  etc.  The  19th,  20th  and  2i8t  de- 
clare tlie  Church  to  be  the  assembly  of  the  faith- 
ful; that  it  can  decide  nothing  except  by  the 
Scriptures.  ^  The  22d  rejects  the  doctrine  ol 
purgatory,  indulgences,  the  adoration  of  images, 
and  the  invocation  of  saints.  The  23d  decides 
that  only  those  lawfully  called  shall  preach  or 
administer  the  sacraments.  The  24th  requires 
the  liturgy  to  be  in  English.  The  25th  and  26th 
declare  the  sacraments  ejfecttial  signs  of  grace 
(though  administered  by  evil  metO>  by  which 
God  excites  and  confirms  our  faith.  They  are 
two:  baptism  and  the  Lord's  supper.  Baptism, 
according  to  the  27th  article,  is  a  sign  of  re- 
generation, the  seal  of  our  adoption,  hy  which 
faith  is  confirmed  and  grace  increased.  In  the 
Lord's  Supper,  according  to  article  28th,  the 
bread  is  the  communion  of  the  body  of  Christ, 
the  wine  the  communion  of  his  blood,  but  only 
through  faith  (article  29th)  ;  and  the  communion 
must  be  admmistered  in  both  kinds  (article 
30th).  The  28th  article  condemns  the  doctrine  of 
tran  substantiation  and  the  elevation  and  adora- 
tion of  the  host;  the  31st  rejects  the  sacrifice  of 
the  mass  as  blasphemous;  the  32d  permits  the 
marriage  of  the  clergy;  the  33d  maintains  the 
efficacy  of  excommunication.  The  remaining  arti- 
cles relate  to  the  supremacy  of  the  king,  the 
condehmation  of'  Anabaptists,  etc  See  Church  ; 
Ritual;  Trintty   The. 

Engles,  Williiun  MorriBoh,  American  au- 
thor: b.  Philadelphia  I2  Oct  1797;  d,  Philadel- 
phfe  27  Nov,  1867.  He  was  educated  at  the 
university  of  Pennsylvania  and  became  a  mis- 
sionary among  the  Indians  of  Wyoming.  Later 
he  was  .pastor  of  a  Presbyterian  church  in  Phil- 
adelphia fer  several  years,  and  in  1838  he  was 
nftide  editor  of  the  outpiit  of  the  Presbyterian 
Board  of  Publication,  becoming  president  of  the 
b6ard  in  1863.  Among  his  works  are;  ^Rec- 
ords of  the  Presbyterian  Church >  (1840)  ;  ^Eng- 
lish Martyrology>  (1843)  ;  ^Sailor's  Companion^ 
(i8S7),  and  < Soldiers' Pocket- Book^   (1861), 

Englewood,  N.  J.,  city,  in  Bergen  County, 
near  the  Hudson  River,  on  a  branch  of  the  Erie 
Railway;  about  13  miles  north  of  Jersey  City, 
It  is  a  beautiful  residential  city,  contains  two 
summer  homes  for  working  girls,  a  hospital,  and 
a  library  with  nearly  10,000  volumes.  Pop. 
(1910)  9,924. 

Englia,  John,  American  ship-huilder:  b. 
i8q8;  d.  18^.  He  built  his  first  steamers  en 
Lake  Erie  in  1837.  In  1861  he  built  the  Una- 
dilla,  the  first  gunboat  built  for  the  United 
States  government  Afterward  he  built  the 
steamboats  St.  John,  Dean  Richmond,  Drew, 
Grand  Republic,  etc.  Many  improvements  in 
ship-building  were  due  to  him. 

Eng:li8h,  Earl,  American  naral  officer:  b. 
Crosswicks,  N.  J.,  18  Feb.  1824 ;  d.  Washington, 
D.  C,  16  July  1893.  He  entered  the  naval  ser- 
vice 1840;  served  in  Mexican  war;  became  lie»> 
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tenant-commander  1862,  and  served  in  the  Gvil 
War.  He  was  made  commodore  1880,  and  rear- 
admiral  1884;  and  retired  1886. 

English,  George  Bethune,  American  ad- 
venturer: b.  Cambridge,  Mass.,  7  March  1787; 
d.  Washington,  D.  C,  20  Sept  182$*  He  studied 
law  and  theology,  and  in  1813  published  ^The 
Grounds  of  Christianity  Examined,^  a  work  in 
favor  of  Judaism.  In  1820  he  served  as  an  offi- 
cer of  artillery  in  the  army  of  Ismail  Pasha 
against  Sennaar,  and  was  afterward  United 
States  agent  in  the  Levant,  returning  home  in 
1827.  He  published  a  ^Narrative  of  the  Expedi- 
tion to  Dongola  and  Sennaar.^ 

English,  Thomas  Dmm,  AmcricazL  author: 
b.  Philadelphia,  Pa.,  29  June  iSig;  d.  Newark, 
N.  J^  z  April  1902.  He  was  graduated  in  medi- 
cine at  the  University  of  Pennsylvania  in  1839; 
admitted  to  the  bar  in  1842;  engaged  in  journal* 
ism  in  New  York  in  1844-59;  then  resinned 
medioil  practice  in  Newark.  He  was  a  member 
of  the  State  assembly  in  1863-4,  and  of  Congress 
in  1891-5.  He  was  the  author  of  ^Ben  Bolt,^ 
an  exceedingly  popular  ballad  (1843),  which 
after  having  long  fallen  into  obscurity  was  re- 
vived by  its  employment  in  Du  Manner's  novel 
<Trilby> ;  <Walter  Woolfe>  (1842) ;  ^Ambrose 
Fecit,  or  the  Peer  and  the  Painter^  (1869); 
^American  Ballads>  (1882) ;  <Book  of  Battle 
Lyrics>  (1886);  <Jacob  Schtiyler's  Millions* 
(1886)  ;  <01d  Glory,  >  song  (i8c^)  ;  eta 

English,  William  Hayden,  American  capi- 
talist: b.  Lexington,  Ind.,  27  Aug.  1822;  d.  In- 
dianapolis, Ind.,  7  Feb.  1896.  He  was  elected  to 
Congress  in  1852  and  served  there  through 
four  consecutive  terms.  As  a  member  of  the 
Committee  on  Territories,  in  opposition  to  his 
own  party,  he  worked  against  the  admission  of 
Kansas  to  the  Union.  He  reported  from  the 
Committee  of  Cbnfcrence  what  was  known  as 
the  •English  bifl,®  in  which  it  was  urged  that  the 
question  of  admission  be  referred  back  to  the 
people  of  Kansas  according  to  the  provision  of 
the  Lecompton  constitution.  This  was  adopted 
and  the  people  voted  against  admission.  He. 
strongly  opposed  secession,  and  warned  Sonthert 
Congressmen  that  the  North  wonld  never  coun- 
tenance such  a  policy.  In  1880  he  was  the  Demo- 
cratic nominee  for  Vice-President  on  the  ticket 
with  Gen.  Hancock.  He  published  a  historicia! 
and  biographical  work  on  the  Constitution  and 
lawmakers  of  his  State  and  furnished  money  to 
the  Indiana  Historical  Society  to  complete  and 
issue  the  ^History  of  Indiana*  which  he  had 
begun. 

English  Art  The  history  of  English  art 
embraces  four  divisions,  that  i»,  Architecture, 
Engraving,  Painting  and  Sculpture. 

Architecture. — Numerous  so-called  Druidical 
stones,  a  few  rude  towers,  and  some  other  mys- 
terious structures,  are  the  only  remains  of  the 
architecture  of  the  ancient  Britons.  The  only 
monuments  of  the  Roman  occupation  of  the 
country  are  the  ruins  of  military  works,  .such  as 
roads  and  fortified  walls  that  had  been  executed 
on  a  magnificent  scale.  Very  little  can  be  said 
with. regard  to  the  style  that  prevailed  in  Eng- 
land between  the  invasion  of  the  Anglo-Saxons 
and  the  Norman  Conquest,  from  the  fact  that  the 
remains  of  buildings  erected  in  England  before 
the  Conquest  are  few  and  insignificant.  There 
was  not  a  single  cathedral  built  before  that  date 
but  was  rebuilt  during  the  Nonnan  period^  or  at 


some  later  tlm^  and  afthongh  there  are  traces  ia 
numerous  chutthes  of  pure,  Saxon  architecture, 
there  is  no  entire  church'  now  standing  which 
was  built  during  the  Saxon  period.-  There  is 
thus  little  known  about  this  style  beyond  the 
fact  that  it  was  a  variety  of  Gpthic,  probably 
rather  rude.  The  Normans  iritroduced  a  more 
higiily  developed  kind  of  GotMc,  the  style  in 
which  most  of  the  English  cathedrals  are' built 
The  earlier  specimens  of  this  style  of  architec- 
ture in  England,  such  as  may  be  seen  irt  parts  of 
the  cathedrals  of  Rochester,  Winchester,  and 
Canterbury,  naturally  exhibit  no  distinctively 
English  features,  but  resemble  6fl  all  points  the 
works  executed  in  the  same  style  on  the  Conti- 
nent. It  was  not  till  the  beginning  of  the  12th 
century  that  the  new  architecture  began  to  as- 
sume a  character  of  its  own  peculiar  to  England. 
Durham  Cathedral  affords  the  best  illustration 
of  this  style.  The  ogive  or  pointed  arch  ap- 
pears to  have  been  introduced'  into  English 
architecture  in  the  second  half  of  the  12th  cen- 
tury," and  the  first  traces  of  its  use  are  to  be 
found  in  the  cathedrals'  of  Canterbury,  Roches- 
ter, and  Northampton.  This  new  modification  of 
Gothic  architecture  soon  made  way  for  itself, 
although  it  appears  to  have  been  adopted  with 
some  reluctance  in  England.  In  the  end  it  be- 
came the  prevailing  and  even  the  sole  style  of 
ecclesiastical  architecture  in  England,  the  round 
arch  being  entirely  disused  for  three  centuries. 
Among  the  edifices  erected  in  "this  style  between 
the  I2th  and  15th  centuries  may  be  mentioned 
the  cathedrals  of  York,  Wells,  Winchester,  Lich- 
field, Worcester,  Chichester,  Lihcoln,  Westminr 
ster.  6tc.  The  most  characteristic  peculiarity'  of 
Gotnic  architecture  in  England,  after  the  Intro- 
duct  ion  of  the  pointed  arcb,  cofisJsts  in  the  form' 
of  the  windows  in  whic!i  the  muWiOns  rise  right 
up  to  th^'main  arch  of  the  window,  and  are 
ofteri  crossed  oy  horizontal  bars.  This  pectdiar- 
ity  has  caused  the  name  of  perpendicular  to  be 
given  to  the  style  of  architecture  in  which  it  is 
found..  The  Tower  of  London,  Windsor  Palace 
and  the  great  hall  oi  the  palace  6f  Edward  HI; 
are  the  finest  spedmens  of  ufnlftary  and 'civil 
architecture  belonging  to  the  ^iame  period  as  the 
religious  edifices  above-mentioned.  The  Renais- 
sance style  of  archhccture  made 'its  appearance 
under  the  Ttidors,  and  was  associate^  with  the 
Gothic.  The  palaces  of  Richmond  and  Hamp* 
ton  Court,  the  chapel  of  Henry  VIIL,  arid  the 
tombs  of  Queen  Mary  and  Queen  Eliaabeth  at 
Westminster,  Bishop  West's  chapel  in  the 
cathedral  of  Ely,  and  the  six  coffins  placed  by 
Bishop  Fox  around  the  cboir  of  the  cathedral 
of  Winchester,  are  the  jprlrrcipal  examples  of 
this  mixed  style,  in  which  are  wanting  both  the 
degance  in  details  and  the  capricious  fancy 
which  distinguish  the  productions  of  continen- 
tal art  during  the  same  epoch.  In  the  reign  of 
Charles  I.  Inigo  Jones  designed,  among  other 
buildings,  St.  Paul's  at  Covent  Garden  and 
Greenwich  Hospital  in  a  peculiar  style,  imitating 
the  Graeco-Roman.  Architecture,  neglected  un- 
der the  Commonwealth,  revived  after  the  Resto- 
ration, when  Sir  Christopher  Wren  designed 
an  immense  number  of  buildings,  particularly 
St  Paul's  Cathedral  at  London,  the  towers  of 
Westminster,  the  Sheldonian  theatre  of  Oxford, 
Chelsea  Hospital,  etc.  Other  architects  of  his 
time  were  not  less  productive.  Among  them 
are  Gibbs,  and  Sir  John  Vanbrugh.  In  the  i8th 
century  the  style  of  Louis  XV.  prevailed  in  Eng- 
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]aji(L  The  most  celebrated  architects  of  the 
time  were  W.  Chambers  and  Robert  Taylor- 
At  the  present  day  English  architects  are  in  the 
habit  of  copying  indifferently  from  aU  styles, 
and  sometimes  even  mix  up  different  styles  in 
the  most  monstrous  fashion.  The  most  striking 
novelty  in  architecture  in  the  19th  century  is 
the  method  of  building  in  glass  and  iron,  first 
resorted  to  on  an  extensive  scale  by  Sir  Joseph 
Paxton  in  the  International  Exhibition  of  1851, 
and  subsequently  adopted  in  the  Crystal  Palace 
and  various  other  structures.  See  Architec- 
ture. 

Engraving,— Vntil  the  i8th  century  en^v- 
ing  was  not  cultivated  at  all  in.  Great  Britain 
except  by  foreign  artists.  The  German  en- 
graver, Wenzel  Hollar  (d.  1677),  was  the  most 
distinguished  engraver  in  England  in  the  17th 
century.  Alongside  of  the  national  school  of 
painters,  created  in  the  i8th  century  by  Hogarth, 
Gainsborough,  and  Reynolds,  there  arose  almost 
simultaneously  an  English  school  of  engravers. 
Hogarth  himself  acquired  some  distinction  in 
the  art  of  engraving;  but  those  who  were  more 
a)ccially  devoted  to  this  branch  of  art  were 
George  Vertue  (1684-1756,  celebrated  espe- 
cially for  portraits).  Sir  Robert  Strange — a 
Scot  (1721-92),  Valentine  Green  (1739-1813), 
and  Richard  Earlom  (1743-1822).  The  last 
two  were  mezzotint  eng[ravers,  and  carried  this 
branch  of  the  art  to  a^  high  degree  of  excellence. 
The  most  celebrated  line-engravers  in  the  period 
immediately  subsequent  to  that  during  which 
those  just  mentioned  lived  were  William  Sharp 
(i749-i824)»  James  and  Charles  Heath  (the 
former  died  1834,  the  latter  1848) .  and  James 
Fittler  (1756-1835).  At  this  period  many  small 
plates  were  produced  as  illustrations  for  books. 
Toward  the  end  of  the  i8th  century  the  stipple 
style  of  engraving  was  introduced  bjr  the  Italian 
Bartolozzi,  and  since  that  period  it  has  been 
followed  by  a  good  many  English  engravers.  In 
1775  Thomas  Bewick  (1753-1828)  revived  en- 
graving on  wood,  a  style  which  nias  since  been 
very  extensively  resorted  to  for  the  illustration 
of  periodicals  and  other  works.  The  most  dis- 
tinguished of  his  followers  were  his  pupil  Qen- 
nelT,  Branston,  and  John  Thompson.  Among 
other  English  engravers  on  copper  or  steel  we 
may  enumerate  George  Doo,  fohn  Burnet  of 
Scotland,  Samuel  Cousins,  William  Holl,  Ed- 
ward (kiodall,  and  John  H.  Robinson.  In  ^teel 
engraving  English  artists  have  manifested  a 
decided  superiority  over  those  of  other  coun- 
tries. In  lithof^raphy,  too,  some  of  the  English 
Jirtists  have  displayed  genuine  talent  Among 
the  best  works  which  have  appeared  in  tibis  de« 
partment  may  be  mentioned  the  collections  of 
architectural  views  of  England  and  Belgium  by 
Haghe  and  Na'sh.    See  Engraving. 

Paintings — Very^  little  is  known  of  the  state 
of  the  art  of  painting  among  the  Anglo-Saxons. 
In  the  7th  century,  Biscop,  abbot  of  Wear- 
mouth,  brought  from  Italy  a  large  number  of 
pictures  with  which  he  adorned  the  churches 
dependent  upon  his  monastery.  In  the  9th  cen- 
tury Alfred  the  Great,  with  the  view  of  re- 
fining his  war-like  subjects,  caused  numerous 
manuscripts  to  be  made  and  adorned  with  minia- 
tures. Toward  the  end  of  the  loth  century, 
Dunstan,  archbishop  of  Canterbury,  had  the 
reputation  of  beinp  an  exjjert  miniature  painter, 
and  some  of  his^  illuminations  are  preserved  in 
the   Bodleian  Library  at   Oxford.    Under   the 


reign  of  William  the  Conqueror,  and  those  of 
his  two  sons^  the  painting  of  large  pictures  be- 
gan to  be  studied.  Lanfranc,  arcnbishop  of 
Canterbury,  a  native  of  Lombardy,  one  of  the 
most  renowned  men  of  letters  of  his  time, 
adorned  the  vault  of  his  church  with  jointings 
of  ravishing  beauty,  to  use  the  expression  of  a 
chronicle  of  the  period.  Numerous  miniatures 
of  the  13th  and  14th  centuries  have  come  down 
to  us;  the  execution  is  rude,  but  the  style  does 
not  want  originality.  From  this  period  down  to 
the  i8th  century  there  were  few  native  pamters^ 
and  scarcely  any  of  importance  in  Eng- 
land. A  succession  of  foreign  painters  were  at- 
tracted to  the  country  by  the  munificence  of 
some  of  the  English  soYereigns,  and  of  the  Eng- 
lish aristocracy,  but  no  native  talent  was  de- 
veloped in  this  direction.  Among  these  foreign 
painters  connected  with  England  may  be  men- 
tioned Hans  Holbein,  a  German  pamter,  who 
enjc^red  the  favor  of  Henry  VII 1.;  Federi^o 
Zuccaro,  an  Italian,  who  came  to  England  m 
the  reign  of  Queen  Elizabeth,  and  painted  at 
her  court;  and  Sir  Anthony  VanDyck,  the  great 
Flemish  portrait-painter,  who  lived  at  the  court 
of  Charles  I.  There  is  one  native  Engli^ 
painter  deserving  of  mention  who  appeared  be- 
fore the  close  of  the  17th  century,  although 
even  his  chief  works  belong  to  the  18th.  This 
was  Sir  James  Thomhill  (1676-1734),  the 
painter  of  the  cupola  of  St  Paul's  in  London, 
and  of  the  Painted  Hail  in  Greenwich  Hospital 
The  period  of  the  decline  of  the  art  on  the  Con- 
tinent was  the  time  when  England  attained  her 
highest  eminence  in  it  When  there  was  no 
longer  any  art  in  Italy,  Spain,  Germany,  Flan- 
ders»  and  Holland,  and  when  France  alone  of 
continental  countries  possessed  some  painters  of 
lively  fancy,  there  suddenly  appeared  in  London 
a  painter  of  original  and  consummate  genius, 
who  may  almost  oe  said  to  have  created  a  new 
kind  of  painting,  in  whidi  the  artist  exhibited 
the  qualities  of  a  moralist  and  satirist  combined 
with  those  of  the  painter;  and  he  was  closely 
followed  by  two  portrait-painters,  whose  por- 
traits rivaled,  in  point  of  elegance,  those  of 
VanDyck.    The  first  of  these  was  William  Ho- 

firth  (1607-1764):  the  two  latter,  Sir  Joshua 
eynolds  ^17231-92),  and  Thomas  Gainsborough 
(i727'-88).  Gainsborough  was  a  distinguished 
landscape^  as  well  as  a  portrait-painter.  Through- 
out the  i8th  century  portrait-paintiujg  was  the 
most  brilliant  specialty  of  the  English  school 
At  the  same  time  that  Reynolds  and  Gains- 
borough flourished  there  lived  also  George 
Romney  (1734-1802),  who  almost  equaled  them 
in  excellence,  and  a  little  later  Sir  Henx-y  Rae- 
bum  (1756-1823),  a  painter  endowed  with  some 
share  of  the  vigor  of  Velasquez,  and  Sir 
Thomas  Lawrence  (1769^1830),  who  attained 
more  nearly  than  any  other  painter  to  the  ele- 
gance of  style  of  Sir  Joshua  Reynolds.  He  suc- 
ceeded Sir  Joshua  in  1792  as  court-painter. 
Barry,  Opie,  and  Copley,  the  last  an  Ameri- 
can, are  among  those  who  manifested  more 
talent  in  the  painting  of  simple  portraits  than  in 
the  historical  composition  which  they  attempted. 
There  also  flourished  during  this  century  Rich- 
ard Wilson  (1713  or  1714-^^2),  a  Welsh  land- 
scape-painter m  the  style  of  Claude  and  Poussin, 
and  Benjamin  West  (1738-1820),  an  historical 
painter,  who,  though  American  by  birth,  de- 
serves to  be  mentioned  here  from  the  fact  of  his 
having  come  early  to  England,  and  having  been 
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connected  with  England  during  the  most  of  his 
life.  Hogarth  had  no  immediate  successor  in 
the  painting  of  familiar  scenes  of  daily  life. 
This  kind  of  painting  was  revived  with  great 
effect  at  the  beginning  of  the  19th  century  by 
Sir  David  Wilkie  (1785-1841),  one  of  the  most 
popular  and  highly  esteemed  of  British  artists. 
He  made  his  first  appearance  at  the  Academy 
Exhibition  of  1806  with  his  ^Village  Politicians.^ 
Among  the  painters  who  have  followed  in  the 
footsteps  of  Wilkie  may  be  mentioned  William 
Mulready  (1786- 1863),  Charles  Robert  Leslie 
(1794-1859);  Daniel  Maclise  (1811-70);  John 
Phillip  (1817-67);  William  Powell  Frith  (b. 
1819);  Thomas  Faed  (1826-1900);  William 
Holman  Hunt  (b.  1827) ;  and  Sir  John  Everett 
Millais  (1829-96).  The  last  two  were  among 
the  founders  of  the  pre-Raphaelite  school  of 
painters,  the  distinguishing  characteristic  of 
which  is  extreme  fidelity  in  matters  Of  detail. 
The  chief  historical  painters  of  the  19th  century 
include  William  Etty  (1787-1849),  and  Ben- 
jamin Robert  Haydon  (1786-1846) ;  by  far  the 
most  celebrated  landscape  painter  is  Joseph 
Mallord  William  Turner  (1775-1851)  J  and  Sir 
Edwin  Landseer  (1803-73)  is  the  most  dis- 
tinguished animal-painter  that  Great  Britain 
ever  produced.  Water-color  painters  have  been 
very  numerous  and.  successful  in  England; 
among  them  are  Corbouldi,  Cattermole,  Haghe, 
Wehnert,  Prout  and  Gilbert  (also  an  oil- 
painter).  See  Aitr;  Hogarth;  Painting;  etc. 
Sculpture.^CxssLT  records  that  the  ancient 
Britons  were  fond  of  cutting  out  ornaments  of 
various  kinds  on  their  chariots  of  war,  but  that 
they  were  entirely  ignorant  of  the  art  of  casting 
statues  in  metal,  or  cutting  them  in  stone.  The 
ivory  drinking-horn  pf  Ulfus,  preserved  at  York, 
is  one  of  the  few  specimens  of  carving  that  has 
come  down  to  us  from  the  time  of  the  Anglo- 
Saxons.  After  the  Norman  Conquest  the  arts 
of  carving  and  sculpturing  were  practised  al- 
most wholly  by  foreign  artists.  Frenchmen  and 
Italians,  and  it  was  not  till  the  13th  century  that 
some  remarkable  works  began  to  be  produced  by 
native  artists.  At  this  epoch,  however,  th€  arts 
of  carving  and  sculpture  were  still  regarded 
merely  as  handmaids  to  architecture.  These 
arts  received  a  check  during  the  wars  of  the 
Roses,  and  were  not  again  cultivated  till  the 
Renaissance  period,  when  Torregiano  came  from 
Italy  and  executed  two  masterpieces  in  Eng- 
land, the  tomb  of  the  mother  of  Henry  VII., 
and  that  of  Henry  himself,  at  Westminster. 
The  tronbles  of  the  reign  of  Charles  I.  and  the 
C!ommonweaIth  produced  a  new  stagnation  in 
the  art ;  and  what  is  more  to  be  regretted^  were 
the  cause  of  the  destruction  of  many  valuable 
works  of  art  in  this  department.  After  the 
ReMoration  two  sculptors  of  some  note  appeared 
in  England,  Cirinlkig  Gibbons,  a  wood*carver, 
born  at  Rotterdiim,  and  Caius  Gabriel  Cibber, 
who,  though  ridiculed  by  Pope,  was  a  man  of 
res!  talent.  During  the  i8th  century  there  was 
no  Engh'sh  sculptor  of  eminence  till  John  Flax- 
man  (I755-I&26)  appeared  to  resist  the  false 
taste  of  the  time.  His  monument  to  Lord 
Mansfield,  and  his  statues  to  Pitt  and  Reynolds, 
are  among  the  finest  productions  of  English 
sculpture.  He  had  for  rival  and  successor  Sir 
Francis  Chantrey  (1781-1841),  who  acquired 
renown  t»y  the  statues  which  he  made  of  most 


of  the  eminent  men  of  his  time.  John  Carew» 
Lawrence  Macdonald,  Sir  Ridbard  Westmaco^ 
(1775-1856),  Edward  Hodges  Bailey  (178a- 
1867),  and  John  Gibson  (1790-1866),  are  a  few: 
of  the  sculptors  of  the  earlier  half  of  the  19th 
century,  to  whom  we  should  not  forget  to  add 
J.  H.  Foley,  W.  C  Marshall,  P.  McDowell,  Sir 
John  Steel],  and  H.  Weekes,  as  among  the  first 
sculptors  of  their  time.    See  Scuvtukb. 

Snglish  Clnmiel,  o#  The  Channel  (Rom, 
Oceanus  Briionmeus),  an  arm  of  the  Atlantic 
Ocean  extending  into  the  west  coast  of  Europe 
to  the  Strait  of  Dover»  by  which  it  is  connected 
witii  the  North  Sea.  The  labd  bodies  separated 
by  this  channel  are  England  and  France.  Its 
length  from  the  Strait  of  Dover  to  the  Atlantx: 
Ocean  is  iSo  miles;  hs  greatest  breadth,  from 
Saiiit  Mdo,  in  France,  to  Sitooath^  m  En^ 
land,  is  140  miles;  area  30,000  s^nare  miles* 
The  length  of  thfe  north  cods^l  line,  item 
Land's  End  to  Dover,  is  390  miles;  smd  of  the 
sotfth  coastal  line  is  570  miles.  Some  of  th^ 
largest  indentations  on  the  coast  Of  England  are 
the  bays  of  Fahnotith,  Plyhioutl^  Lifme,  Wey- 
mouth and  The  Solent  On  the  coast  of  Frahde 
are  Baie  de  la  Seide  and  Baie  de  Mbfat  St. 
Michel.  The  princi|)al  islands  in  fhe  Channel 
are :  Isle  of  Wifht,  Channel  Islands;  and  severdt 
other  ishnds  near  the  coast  of  France;  SciUy 
Isles  and  Ufihant  at  tbe  entrance. 

BflgUah  ChrottiCltoB.  The  #Htin#  of  English 
chronicles  begins  with  the  ^Afiglb-SA^oil  Chron- 
icle,>  th*  earliest  English  histbry  written  in  the 
Engflish  language,  and  the  earliiiSt  '^^femicutar 
record  of  national  events  iti  modem  Europe. 
The  < Chronicle^  opens  with  the  Christian  era, 
combining  in  Its  earlier  p^rts  records  Of  Roman, 
Christian,  and  British  events.  It  rapidly  be- 
comes strictly  national,  carrying  the  record  of 
English  history  forward  to  a  considerable 
penod  aft^r  the  Norman  Conquest  It  treats 
in  general  of  liie  affairs  of  all  the  Engh'sh- 
speakihg  peoples  in  Great  Britain,  and  as  one  of 
the  first  attempts  at  an  expression  of  coherent 
national  Hfb  and  as  a  trustworthy  somxx  of 
information  concerning  the  language,  history, 
and  social  manners  and  customs  of  the  Anglo- 
Saxon  period,  the  importance  of  the  ^  Chronicle  > 
can  hardly  be  over-estimated.  Although  the 
work  itself  does  not  mention  the  name  of  its 
author,  there  is  strong  evidence  to  show  that 
in  its  original  form  it  wab  undertaken  at  the 
suggestion  of  King  Alfred  and  -was  in  i^art 
actually  wtitttai  by  him.  From  this  original 
form,  now  no  longer  extant,  copies  were  made 
ind  carried  to  different  sections  of  England; 
where  they  served  as  foundations  of  what,  from 
that  time,  became  separate  and  independent 
chronicles.  Seven  of  these  local  chrotrides, 
with  a  fragment  of  an  eighth,  have  come  down 
to  us.  The  date  at  which  the  original  parent 
version  was  made  was  about  8g2,  and  the  place 
was  probably  Winchester,  the  capital  of  the 
West- Saxon  kingdom.  The  form  in  which 
the  *(nironicle^  is  written  is  that  of  a  book  of 
annals,  the  entry  for  each  year  containing  usu- 
ally the  record  of  but  a  single  occurrence.  For 
the  early  years  the  records,  derived  chiefly, 
from  literary  sources,  are  brief  and  colorless^ 
but  in  the  later  parts,  particularly  in  the  ac*- 
count^  of  the  Danish  wars,  when  the  narrative 
becomes   more   nearly   contemporary   with  the 
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time  of  the  compilation  of  the  work,  they  be- 
come more  detailed  and  vigorous.  At  no  time, 
however,  is  there  an  attempt  to  write  a  philo- 
sophic history,  to  point  out  the  causes  or  the 
trend  of  events.  This  is  in  accord  with  the 
main  purpose  of  chronicle  writing,  which  is 
merely  to  keep  the  events  of  history  in  their 
right  chronological  perspective,  the  details  cea- 
tering  about  these  events  being  largely  en- 
trusted to  oral  tradition.  This  annalistic  pur- 
pose of  the  ^ Chronicle^  determined  also  its 
mechanical  form.  The  scribe's  method  was  to 
rule  off  a  number  of  pages  as  though  preparing 
a  journal  in  which  the  entries  were  to  be  made 
by  years  instead  of  days.  Each  year  was  thus 
given  a  blank  space  opposite  its  number  suf- 
ficient usually  ior  only  a  few  lines.  The  scribe 
then  inserted  whatever  annals  he  had  been  able 
to  collect,  leaving  the  spaces  £or  which  he  had 
no  materials  to  be.  filled  in  later  when  hew 
material  should  become  available.  This  method 
of' chronicle  writing  remained  long  in  use  in 
England,  being  followed  by  Capgrave  as  late 
as  the  I'Sth  century. . 

Although  ino  single  model  or  source  for  the 
^Chronicle ^  is  known,' there  were  in  existence  in 
Alfred's  time  a  number  of  Latin  works  which 
were  of  help  on  its  origiiial  compilation.  Of 
these  the  most  important  were  Bede's  *Historia 
Ecdesiastica  Gentis  Angloram/  finished  in  731 ; 
Bede's  'De  temporum.  r2idone,*.a,  chronological 
essay  containing  a  short.^i^ome  of  tbe:  hi$tory 
of  the  world  from  Adam  to  729  a.r  ;  Orosius' 
^Universal  HJstory^  (^Pauli  Qrosii  Histariarum 
Adversum  Baganp§  Libri  VII.*);.  and  doubtless 
many  records  of  .national  events  preserved  in 
local  monastic  libraries.  But  the  ^  Chronicle^ 
was  an  original  work  in  that  it  strove  to  record 
the  life  of.  a  nation.  Just  as  the  codes  pf  laws 
systematized  th^f  customs  and  rules  of  living 
of  the  people,  so  the  < Chronicle  >  fixed  for  them 
the  ever-rreceding  events  of  this  history. 

From  the  period  of  its  original  composition 
to  the  middle  of  the  nth  century,  the  /Anglo- 
Saxon  Chronicle  >  established  the  form  for  all 
historical  writing  in  England.  Although  we 
now  know  only  seven,  with  the  fragmentary 
eighth,  versions  of  the  ^Chronicle,  ^  the  number 
in  the  Anglo-Saxon  period  must  have  been 
miich  greater,  copies  being  probably  kept  at 
every  important  monastery  and  town.  Towards 
the  end  of  the  Anglo-Saxon  period,  however, 
the  ^Chronicle>  tends  to  become  less  and  less 
national,  and  more  and  more  ecclesiastical  in 
its  character.  In  harmony  with  this  change, 
the  language  of  chronicle  writinpr  changed  also 
to  Latin.  Tlie  use  of  Anglo-Saxon  as  late 
as  1154,  the  date  of  the  latest  entry  in  that 
tongue,  appears  only  in  one  version,  and  is 
plainly  due  to  reasons  of  respect  for  the  tradi- 
tional language  of  the  < Chronicle.*  To  take  the 
place  of  the  English  annals  of  the  ^Chronicle,* 
new  histories  began  to  be  written  in  Latin.  The 
earliest  of  these  was  that  of  Ethelwerd;  others 
from  the  beginning  of  the  12th  to  the  14th 
century  were  the  histories  of  Symeon  of  Dur- 
ham, Florence  of  Worcester,  William  of 
Malmesbury,  Henry  of  Huntingdon,  Roger  of 
Hovcden,  Matthew  of  Paris,  Matthew  of  West- 
min.ster,  Roger  of  Wendovef,  and  Ralph  Hig- 
den.  whose  ^Polychronicon^  was  the  ^standard 
work  of  general  history  in  the  T4th  and  T^th  cen- 
turies'^ (Babington.  ed.  of  *Higden>  in  'Roll's 


Series, >  p.  xliii.).  All  of  these  Latin  histories 
derived  much  of  their  material  either  directly 
or  indirectly  from  the  Anglo-Saxon  Chronicle. 
In  the  Middle  English  period,  several  metrical 
histories  were  written  in  English,  the  *Brut* 
of  Layamon,  the  chronicles  of  Robert  of  Glou- 
cester, and  of  Robert  Manning  of  Brunne;  but 
these  arc  better  characterized  as  historica' 
romances  than  as  attempts  at  veracious  history. 
The  writing  of  prose. histories  in  English  begins 
again  with  Trevisa's  translation  of  Higden  s 
<Polychronicon,>  made  in  IJ87,  and  with  John 
Capgrave's  original  chronicle,  written  about  the 
middle  of  the  following  century.  The  tone  of 
Capgrave's  work,  as  compared  with  the  Anglo- 
Saxon  Chronicle,  is  extremely  naive.  The 
writers  of  the  Chronicle  had  a  most  rigid  sense 
of  historical  fact,  but  the  work  of  Capgrave 
and  his  contemporaries  is  marked  by  an  2ilto- 
gether  uncritical  and  credulous  mingling  of 
legend  and  history.  As  a  result,  however,  of 
this  infusion  of  the  romantic  spirit  into  his- 
torical writing,  the  older  annalistic  method  gave 
way  to  one  in  which  greater  attention  was 
paid  to  a  consecutive  narrative  interest,  after 
the  manner  of  modern  historical  writing.  The 
national  awakening  accompanying  the  reigns  of 
Henry  VIII.  and  Elizabeth  resulted  in  a. re- 
newed interest  in  the  writing  of  these  history- 
chronicles.  In  1516  appeared  Fabyan's  'New 
Chronicles  of  England  arid  France^ ;  in  1562 
Grafton's  ^Abridgment  of  the  Chronicled  of  Eng- 
land*; in  1565  Stowe's  'Summarie  of  Englyshe 
Chronicles* ;  and  in  1578,  the  most  important  of 
the  Elizabethan  chronicles  because  of  the  use 
made  of  it  by  Shakespeare,  ^The  Chronicles  of 
England,  Scotland,  and  Ireland,*  written  by 
Holinshed  with  the  assistance  of  several  others. 
The  term  chronicle  continued  to  be  used  in  the 
titles  of  historical  works  to  the  end  of  the  T7t!i 
Century,  as  tn  Sir  Roger  de  Coverley's  favorite 
book.  Baker's '^Chronicle  of  the  Kings  of  Eng- 
land,* 1643;  by  this  time,  however,  the  naive 
annalistic  chronicle  had  largely  given  way  tq 
the  more  philosophical  treatment  of  events 
which  is  designated  by  the  name  of  history. 

Bibliography. — For  general  bibliography,  con- 
sult Gross,  ^Sources  and  Literature  of  English 
History  from  the  Earliest  Times  to  about  1^5' 
(1900).  Editions  of  most  of  the  chronicles  wilf 
be  found  in  the  Great  Britain  Rolls  Series;  the 
best  edition  of  the  Anglo-Saxon  Chronicle  is 
that  of  Earle  and  Plummer  (Oxford  1892- 
1899).  The  literary  significance  of  the  chron- 
icles is  discussed  by  Schofield,  ^English  Litera- 
ture from  the  Norman  Conquest  to  Chaucer* 
(pp.  29-46);  and  by  Schelling,  ^English  (Thron- 
icle  Plays*  (New  York  1902). 

George  P.  Krapp, 
Instructor  in  English,  Columbia  University. 
English  College  at  Rome,  an  ancient  in- 
stitute in  the  papal  city,  founded,  according  to 
mediaeval  chroniclers,  about  8r6,  for  in  that  year 
the  angelcynes  scolu,  school  of  the  English  na- 
tion, was  destroyed  by  fire.  Built  anew,  it  had  a 
like  fate  twice  in  that  century.  Thomas  k  Beck- 
et,  archbishop  of  Canterbury,  was  lodged  in  the 
hostel  when  he  visited  Rome.  Shortly  after  the 
murder  of  the  archbishop  and  his  canonization 
the  church  adjoining  the  college  was  called  by 
his  name,  I^ter  the  hostel  connected  with  the 
college  was  abandoned,  and  in  1380  a  new  hostel 
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wsa  built  and  liberally  endowed,,  chiefly  by  tich 
London  merchants,  for  free  entertainment  of 
Englishmen  visiting  the  Hc^y  See.  In  the  time 
of  Henry  VIII.  refugees  from  England  were 
harbored  in  the  hostel.  In  the  reign  of  EHzabeth 
the  institution  was  transformed  into  a  semi- 
nary for  the  education  of  aspirants  to  the  priest- 
hood who  proposed  to  serve  in  the  Enghsh 
mission,  which  they  entered  with  pretty  fair  as- 
surance of  the  martyr's  crown.  Between  1578 
and  1647,  40  of  the  aluntmi  of  the  ijoatitutioni 
serving  as  naissionaity  priests  in  England,  were, 
executed  for  the  high  treason  of  exercising  the 
Catholic  ministry  contrary  to  the  laws  of  the* 
realm;  and  when  St  Philip  Neri,  founder  of 
the  Congregatioi^  of  the  Oratorians,  met  any  of 
the  young  English  ecclesiastics  in  the  streets  of 
Rome,  his  invariabJe  salutation  was  Avete  Hores 
martyrum  —  *Hail  flower  of  the  martyrs.^  The 
college  was  plundered  ctod  ^MTcckcSi  b(f  ^  ^e 
French  republican  army  1796  and  its  resources 
dissi^iated;  it  was  resuscitated  181 8;  its  presi-< 
dent  from  1*31  to  1846  was  Nicholas  Wis€nian,< 
afterward  first  archbishop  oi  Westminster,  and 
cardinal. 

English  Constitiition.    See    English    'PK>- 
utiCAL  Envelopment;  Parliament. 

,  English  Harbor^  a  harbor  on  the  southern 
coast  of  Antigua,  one  of  the  Leeward  Islands. ;  It 
is  the  site  of  a  British  naval  station,  which  from 
its  location  is  pne  of  the  important  Bqtisb 
possesions  pf  the  We^t  Indies.       .    ,  .,„  ' 

.  English  Language.  The  English  language 
is  a  directr  development,  of  the  Anc^o-Saxonj  a; 
I  circumstance,  whidi  makes  it  questionable; 
(whether  the  latter  speech  ought  to  be  disua-f 
igttished  by  a  sepacate  name.  But  although- ^  at 
direct  development  of  the  Anglo^Saxpn,i.it  is:  not 
a-  development  wbich  has  boen  allowed  to  taker 
place,  regularly-  and  gradually*  as  ,  the  resultt 
merely  ofi  internal  causes.  One  important  ex> 
temal  influence  was  brought  to  bear  on  the  orig* 
inal  form  of  our  language,  which  had  the  double 
effect,  first,  of  producing-  a  much  more  sudden 
and  complete  modification  of  the.  grammatio^ 
structuce  than  could  have  taken,  place  if  th^ 
language  had  grown  up  independently  of  for^, 
esgn  ii3luatces;  and  secondly,  of  giving  a  com- 
posite character  to  the  vocabulary  of  t;he  lan- 
guage by  the.  introduction  of  a  large  number  of 
foreign  words.  This  external  influence  was  the 
Norman  Conquest,  in  ooiisequeDce  of  which  ar 
new  language,  the  Norman-French,  came  to  be 
spoken  in  England  by  those  who  had  made. 
themselves  the  mastei^a.of  the  country,  and  who 
formed,  therefore,  almost  the  only  class  that  had. 
leisure  and  opportunity  lor  Titerary  pursuita 
The  immediate  result  of  the  Norman  Conquest 
(1066)  was  thus  that  the  language  oi  the  Nor-, 
mans  came  to  be  the  chief  literary  language  of 
England  (except  where  Latin  was  used),  and' 
that  the  Anglo- Saxon  was.  reduced  to  a  very 
subordinate  ^ace».  When  the  latter  language* 
again  comes  into  notice  as  a  written  language,- 
a-^reat  change  is  seen  to  have  been  wrought 
in  jt.  Before  the  Conquest,  it  was  a  very  highly 
Inflected,'  or  what  is  called  a  synthetic  language, 
that  is,  one  in  which  the  substantives,  adjectives,- 
verbs,  and  articles  are  subject  to  numerous  mod-. 
ifications,  each  of  which  expresses  a  modifica* 
tion  of  the  root-meaning  of  the  word,  or  shows 
the  relation  of  the  word  to  the  other  words  in 
the  sentence.    During  th^  period  when  Anglor' 


Saxon  ceased  to  a  great  extent  to  be  a  writ- 
ten language  tliese  inflections  dropped  off;  and 
when  it  re-emerges  as  a  written  language  about 
the  end  of  the  12th  century,  it  is  no  longer 
synthetic,  but  analytic,  that  is,  prepositions  and 
auxiliaries  are  now  used  instead  of  inflectional 
prefixes  and  terminations  to  express  the  various 
modifications  of  the  idea  contained  in  any  word, 
and  the  relations  of  the  words  in  a  sentence  to 
one  another.  At  this  period,  however,  the  lan- 
guage still  continued  to  be  essentially  homoge- 
neous in  respect  of  its  vocabulary:  the  Norman 
words  that  occur  are  so  rare  that  they  need  not 
be  taken  into  account.  And  it  was  natural  that 
it  should  be  so,  for  the  Saxon  language  was 
still  confined  to  the  Saxon  inhabitants  of  the 
country;  and  those  who  wrote  in  it  addressed 
themselves  only  to  that  portion  of  the  commu- 
nity, and, accordingly  ha,d  no  occasjon  to  use  ^ny 
Wprd  of^  Norman  origii^.  This  state .  of  mat-^ 
ters  lasted  till  about  the  middle  of  the  13th 
century,  which  is.  the  period  at  which  English 
proper  is  usually  regarded  as  having  begun  to 
be  spoken  and  written..  By  this  time  t^e  Nor- 
mans began  to  experience  the  inconvenience  ot 
not  being  acquainted . y^ith  the  language^ of  the 
people  among  whom  thiev  dwelt,  and  in  learning 
to  speak  and  write  it  they  very  na'turallv  use^ 
a  large  number,  ot  Normap.  words,  arid  these 
words  "Wf ere, adopted  by  all  such  .writers  belong^ 
ing  to  the.  subject,  race  as.wishpd  to  make  them- 
selves understood  by  Norman  as,  well  as  by 
Saxon  readers.  A  very 'rapid  nuxing  of^the  twa 
langMagycs  th^3.  togk  place,  and  a  .second  impor- 
tant;Chang^  iRfas  wrought  in  the  EngUsb  languagfc- 
It  is  no  longef  nompgeneoiisj  in  its  vocabulary, 
but  contains  a  large  adrivxtMre  of  foreign  words. 
The  whole ,  o£  wha^  precedes  may ,  be  shortly. 
sunnnarized  thus:  —  Ffoip,45Q  to  1066  the  Ian-; 
guage  spoken  in  England  was  the  so-called 
Ai^glo-Saxon,.  a  dialect  of  Lqw,  German,  verx 
highly  inflected.  From  1066  to.  1250  two  Ian-, 
guages  were-, spoken. in  England,  Anglo-Saxon 
and  Norman-French,  Jby  two  difterent  sections 
of  the  population  occupying  different  political 
positions.  During  .this  period  the  gra;iunatical 
structurct  of  the  former  language  began  to  be 
broken  up,  chiefly  owing  to  its  being  disused 
for  literary,  purposes;  and  toward  the  end  of 
the  period  we  find,  a  few  works  \yritten  in.  a 
language  resembling  the  English  of  our  day  in 
grammar,  but  differing  from  it  by  the  homo- 
geneousness  of  its  vo^bulary.  Finally,  about 
1250  the  two  languages  begin  to  mingle,  and 
form  one .  intelligible,  to  the  whole  population, 
Normans  as  well,  as  Saxons.  This  is  what  is 
usually  called  English,  proper.  English  is  thus 
seen  to  be  a  composite  language,  deriving  part 
of  its  stock  pi  words  from  a  German  source,  and 
part  from  a  Latin  source,  Normac^-French  being 
in. the  main  merely  a  modified  form  of  Latin. 
The  changes  that  have  taken  place  in  the  Eng- 
lish language  subsequently  to  1250  are  by  no 
means  as  striking  as  those  M'liich  took  place  in 
th^  *  transitional  i>eriod  between  1066  and  I25(>. 
Some,  fevf  inflections  which  the  English  of  the 
13th  and  14th  centuries  still  retained  have  now 
been  dropped,  but  the  chief  change  which  the 
language  has  experienced  consists  in  its  gradual 
growth  and  expansion  in  obedience  to  the  re- 
quirements of  advancing  science,  more  compli- 
cated social  relations,  and  increased  subtlety 
of  thought.  This  growth  has  been  going  on  at 
alj  times,  but  there  are  spme  periods  which  itiay 
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be  pointed  out  as  more  remarkable  than  others 
for  the  rapidity  with  which  it  proceeded.  Such 
B  period  was  the  end  of  the  i6th  and  the  be- 
ginning of  the  17th  century,  the  period  of  the 
Reformation  and  following  the  revival  of  learn- 
ing, when  numerous  words  of  Latin  origin  were 
introduced  by  scholars  directly  from  that  lan- 
guage, instead  of  through  the  French,  the  chan- 
nel through  which  most  of  the  Latin  words  pre- 
viously found  in  the  language  had  come.  An- 
other such  period  is  the  present,  when  the  rapid 
growth  of  th*  sciences  already  existing,  and  the 
creation  01  new  sciences,  have  caused  whole 
groups  of  words  to  be  introduced,  chiefly  from 
the  Greek. 

It  would  scarcely  be  iA  place  here  to  discuss 
die  various  excellencies  and  defects  of  thie  Eng- 
lish as  compared  with  other  languages,  but  we 
may  mention  the  following  as  among  the  quali- 
ties which  the  English  language  is  generally 
allowed  to  possess,  i.  Strength  and  expressive- 
ness, adaptmg  it  admirably  for  poetical  com- 
position. 2.  Copiousness.  In  connection  with 
ibis  may.be  noted  the  extraordinary  receptivity 
of  the  language,  that  is,  its  capacity  for  adopt- 
ing new  words  from  all  sources,  and  of  natural- 
izing them  at  once,  so  that  they  may  be  treated 
without  any  appearance  of  strangeness  entirely 
as  native  English  words.  3.  Simplicity  in  form 
and  construction.  4.  Great  flexibility,  or  adapt- 
ability to  all  kinds  of  composition,  the  grave 
and  gay,  the  impassioned  and  calm,  forcible  and 
tender,  sublime  and  ludicrous. 

In  connection  with  the  subject  of  the  English 
language,  we  may  here  further  observe,  that 
England  and  the  United  States  offer  the  first 
instance  in  history  of  two  great,  independent, 
and  active  nations  having  a  common  language, 
but  situated  at  a  great  distance  from  each  other, 
and  daily  developing  new  and  characteristic 
features.  These  relations  must,  sooner  or  later, 
exert  a  powerful  influence  upon  the  common 
language,  for  no  language  is  so  stable  as  not  to 
undergo  continual  changes,  if  spoken  by  a  peo- 
ple in  the  full  vigor  of  social  and  political  life. 
This  state  of  things  has  already  produced  some 
effect  on  the  English  language.  The  most  ma- 
terial difference,  probably,  has  been  in  the  pro- 
nunciation of  the  language,  which,  however, 
important  in  our  daily  conversation,  is  of  sec- 
ondary importance  in  relation  to  the  literature 
and  written  language  of  the  two  countries.  It 
has  often  been  observed  by  English  travelers 
and  others  that  the  pronunciation  of  the  United 
States  is  far  more  uniform  than  that  of  Eng- 
land ;  and  so  nearly  alike  everywhere,  that  the 
people  of  any  one  town  or  district  are  perfectly 
understood  in  every  other  part  of  the  country, 
which  is  not  true  of  the  lower  ranks  of  Eng- 
land. When  considered  more  minutely,  how- 
ever, there  has  for  a  long  time  existed  a  marked 
distinction  between  the  pronunciation  of  the 
New  England  and  Southern  States.  The  or- 
thography of  the  English  language  has  under- 
gone no  material  change  in  America,  it  being 
the  general  inclination  to  follow  that  of  the 
best  English  writers  of  the  age. 

The  English  language  may  be  divided  into 
five  periods: 

I.  First  Period  450-1100  a.d. 

3.  Second  Period   1 100-1250  a.d. 

3.  Third   Period   1250-1350  a.d. 

4.  Fourth   Period  1350-1460  a.d. 

5.  Fifth   Period    1400  A.D.— the  present  day. 


In  the  first  period  (called  also  Anglo-Saxon 
or  Old  English),  the  language  was  inflectional; 
in  the  second  it  began  to  show  a  tendency  to 
become  analytic,  the  tendency  increasing  till  in 
the  fourth  period  inflections  had  virtually  disap- 
peared.  Before  the  Norman  Conquest  there 
were  two  dialects  in  English,  a  soudi^m  and  a 
northern,  the  former  of  which  was  the  literary 
language.  After  the  Conquest  dialects  became 
much  more  marked,  so  that  we  can  distinguish 
three  great  varieties,  the  northern,  the  midland* 
and  the  southern,  distinguished  from  each  other 
by  varioiis  grammatical  differences.  The  mid- 
land dialect  was  that  most  widely  spread,  and 
it  ultimately  became  the  standard  language,  a 
result  principally  due  to  the  influence  of  Chau- 
cer, and  in  a  less  degree  of  Wyclif,  Gower,  and 
others.    See  Dialect  ;  Science  of  Language. 

English  Liiterature,  The  Norman  conquest 
made  a  great  change  in  the  development  of  an 
English  literature,  as  in  all  other  departments 
of  English  life.  Conditions  were  at  first  most 
Unfavorable:  the  English  language  might  be 
used  by  any  who  pleased,  but  the  clergy  natural^ 
used  Latin,  and  people  of  any  position,  Fre^h, 
or  Anglo-Norman,  as  it  is  commonly  called.  For 
three  centuries,  therefore,  we  do  not  find  in 
English  any  striking  original  work,  anything 
to  compare  in  interest  with  the  Skaldic  poetry 
and  the  Sagas  in  Iceland,  with  the  French  ro- 
mances and  fabliaux,  with  the  German  epic  and 
courtly  poetry.  During  these  centuries,  however, 
we  do  And  hi  England  wl^  is  ill  its  wajr  most 
interesting,  namely^  a  singularly  rich  representa- 
tion of  the  different  phases  of  mediaeval  thought. 
We  may  conveniently  begin  with  the  work  con- 
nected with  the  older  order  of  things.  The 
Anglo-Saxon  Chronicle  was  stiil  kept  up  at 
Worcester  and  at  Peterborough*  Of  these  the 
former  is  preserved  only  as  far  as  1079;  the 
latter  is  a  much  later  work;  in  iiai  the  whole 
chronicle  was  rewritten  a<id  then  carried  on  to 
1154,  being  something  more  than  a  mere  set 
of  annals,  with  a  distmct  character  of  its  own. 
After  this,  beginning  indeed  before,  eonaes  m 
stately  series  of  Latin  chronicles,  but  in  English 
we  find  only  chronicles  in  vefde.  Layamon't 
*Brut,>  <c.  1200,  after  the  Anglo-Norman  of 
Wace,  which  itself  is  a  paraphrase  of  Geoffrey  of 
Monmouth)  is  most  mterestin^  as  language 
literature,  and  legend,  giving,  among  other 
things,  the  introduction  of  King  Arthur  to 
English  readers.  Much  later  are  the  chronk^les 
of  Robert  of  Gloaeester  (c.  1500)  and  Robert 
of  Brunne  (13^0).  Layamon  is  hardly  as  much 
history  as  romance.  Of  this  latter  almost  every- 
thing is  from  French,  Scandinavian  or  Celtic 
sources:  there  is  little  native  English  either  in 
form  or  substance.  ^Kirig  Hom>  (c.  1250)  and 
^Havelock  the  Dane*  (c.  1275)  probably  go 
back  to  Scandinavian  originals,  though  they  are 
still  regarded  by  some  as  English  legend  ma- 
terial :  more  purely  national  are  the  stories  of 
^Bcvis  of  Hampton^  (c.  1275)  and  of  *Guy  of 
Warwick*  (c.  1300),  though  the  versions  pre- 
served are  probably  from  Anglo-Norman  origi- 
nals. Renderings  of  Continental  romances  are 
numberless,  beginning  about  1250  with  the  Alex- 
ander story  and  going  on  with  the  tale  of  Troy, 
the  stories  of  King  Arthur,  the  Round  Table, 
and  the  Holy  Grail,  where  the  material  is 
partly  Celtic,  giving  even  somewhat  of  th« 
legends    of    Charlemagne,    ahd    many    minor 
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stories,  as  ^Floris  and  Blancfaeflor,^  ^Amis  and 
Amtlon,^  <Sir  Tristram.^  Somewhat  later 
(1300),  and.  less  fully,  come  versions  of  the 
iU>liau,  ^Dame  Siriz»^  ^Reynard  the  Fox,^  the 
^Land  of  Cokayne,^  the  'Lay  of  the  Ash.* 
About  this  time  appear  the  great  mediaeval  col- 
lections of  stories,  the  'Seven  Sages ^  and  the 
'Gesta  Romanorum,^  which  latter,  though  in 
Latin,  was  collected  in  England.  Besides  all 
this  epic  and  narrative  material  there  is  a  smal- 
ler lyric  element:  oftenest  anonymous,  like 
'Sumer  is  ycumen  in,^  (c.  1250),  'Winter 
wakeneth  all  my  care,'  and  other  love  songs, 
as  well  as  many  political  songs,  among  which 
are  the  patriotic  poems  of  Lawrence  Minot  (c. 
1325).  But  generally  where  it  is  not  narrative, 
the  Middle  English  poetry  is  didactic:  the  so- 
called  Proverbs  of  Alfred,  dating  from  the 
twelfth  century  and  preserved  in  several  versions, 
may  have  old  material  and  certainly  keep  some- 
thing of  the  old  alliterative  form,  though  there 
is  also  the  Norman  element  of  verse.  And  as  the 
Anglo-Saxon  priestly  writers  used  alliteration 
in  their  didactic  prose,  so  now  much  of  the 
religious  literature  is  put  into  rhyme,  a  fashion 
of  the  Norman.  The  'Poema  Morale'  (1200) 
is  a  sermon  in  verse,  though  now  and  then  with 
a  personal  element,  and  there  are  many  more 
shorter  homilies.  A  common  form  is  the  dia- 
logue; the  'Debate  of  the  Body  and  the  SouP 
is  known  in  various  forms  (1200  and  after),  the 
dialogue  between  ^Mary  and  the  Cross,'  and 
others  including,  in  lighter  mood  from  a  French 
source,  the  'Owl  and  the  Nightingale'  (1220), 
a  poem  full  of  popular  wisdom  in  which  the 
gay  and  the  gloomy  views  of  life  are  championed 
respectively  by  the  two  birds  who  refer  the 
dispute  to  Master  Nicholas  of  Guilford,  gen- 
erally taken  as  the  author.  Less  original  in  sub- 
stance are  the  versions  of  Scripture  of  which 
the  'Ormulum,'  a  metrical  paraphrase  of  the 
Gospels  by  Orm  of  Lincolnshire  (1220)  is  most 
important  for  linguistic  reasons,  preserved  in 
an  autograph  copy  (probably)  with  an  individual 
system  of  phonetic  spelling.  Versions  of  Gene- 
sis and  Exodus  (c.  1225)  are  also  to  be  men- 
tioned, while  much  later  in  the  north  (1320) 
<  Cursor  Mundi'  reviews  the  whole  extent  of 
history  from  the  creation  to  the  day  of  judg- 
ment. Lives  of  the  saints  there  were  also, 
especially  of  Saints  Katherine,  Margaret,  and 
Juliana,  and  much  devotional  poetry,  some  lyric, 
like  the  'Wohung  of  oure  Loverde'  (c.  1225), 
and  others,  some  didactic,  like  'Hali  Meiden- 
heid'  (c.  1250).  There  are  also  certain  larger  re- 
ligious treatises:  the  'Ancien  Riwle'  (1225), 
a  prose  work  of  considerable  merit,  giving  the 
conditions  of  convent  rule,  and  in  the  early  part 
of  the  fourteenth  century,  three  books  on  holy 
living,  the  'Prick  of  Conscience,'  by  Richard 
Rolle  of  Hampole;  the  'Ayenbite  of  Inwit,' 
by  Dan  Michael  of  Northgate,  and  'Handlyng 
Synne,'  by  Robert  of  Brunne,  the  two  latter 
from  the  French.  Also  to  be  noted  is  the 
very  characteristic  'Bestiary'  (1225),  a  com- 
pilation of  the  mediaeval  speculation  on  natural 
history.  Such  are  the  main  elements  of  Middle 
English  literature  before  1350,  although  the 
number  of  particular  works  is  far  greater.  As 
is  common  in  mediaeval  literature  the  language 
is  dialectic:  no  one  dialect  gains  entire  primacy 
till  much  later,  although  by  this  time  the  East 
Midland  has  become  the  most  important.  The 
second  half  of  the  fourteenth  century  was  a 
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period  of  great  literary  activity.  England 
had  been  long  separate  from  Normandy,  and  the 
English  language,  like  the  English  people,  had 
digested  its  different  elements  into  an  organic 
combination.  Literature  now  becomes  more 
literary.  The  old  forms  were  now  only  to  some 
degree  preserved:  Trevisa  translated  the  'Poly- 
chronicon'  of  Higden  (c^  1387) ;  Barbour  in  the 
north  wrote  a  rhymed  chronicle  of  Bruce  (c. 
1375).  There  are  numbers  of  romances  from 
the  French.  But  didactic  or  allegoric  poetry 
appears  in  forms  which,  though  not  new,  have 
yet  a  certain  original  character.  There  are  two 
great  poets:  one  of  name  unknown,  the  author 
Of  the  'Pearl,'  'Gawain  and  the  Green  Knight,' 
'Cleanness,'  and  'Patience,'  the  other  William 
Langland  (as  is  most  commonly  thought),  the 
author  of  the  'Vision  Concerning  Piers  the 
Plougliman.'  Fine  as  is  their  work,  it  is  out- 
shone by  the  genius  of  Chaucer,  who  gathered 
up  and  summarized  the  spirit  of  the  century 
and  whose  influence  was  carried  through  the 
century  following  by  companions  or  followers 
of  whom  the  most  noteworthy  were  Gower, 
Hoccleve,  and  Lydgate.  The  epoch  was  also 
illuminated  by  Wiclif's  great  translation  of  the 
Bible  (c.  1382).  Two  more  popular  forms  of 
literature  must  be  mentioned,  as  beginning  lines 
of  literary  development  still  important.  The 
ballads  of  Robin  Hood  probably  go  back  to  this 
period,  while  many  of  the  Scotch  ballads  are 
older.  The  four  cycles  of  mystery  plays,  those 
of  Coventry,  Chester,  Wakefield  (Towneley 
plays)  and  York,  belong  to  the  earlier  part  of 
the  century.  One  remarkable  book  comes  in 
no  category,  the  'Voiage  and  Travaile  of  Sir 
John  Mandeville,'  widely  spread  in  England, 
and,  though  a  translation,  a  monument  of  note- 
worthy prose.  The  isth  century  was  a  period 
of  bloody  civil  strife,  and  in  literature  a  period 
of  great  dearth.  Little  can  be  mentioned  in 
a  summary.  Sir  Thomas  Malory  closed  the 
period  of  the  romances  of  chivalry  by  the 
'Mort  Darthur'  (c.  1475).  a  collection  to  which 
he  gave  organk  form  and  unity.  The  book 
was  first  printed  (1585)  at  the  press  of  Caxton, 
himself  a  writer  and  compiler.  Some  prose 
treatises  are  noteworthy,  in  religion  Pecocke's 
'Repressour  of  too  much  overblaming  of  the 
Clergy'  (c.  1450)  ;  in  politics,  Fortescue*s  'Mon- 
archy,' (c.  1425),  while  of  lighter  interest  is 
the  treatise  on  'Hawking'  by  Dame  Juliana 
Bcrners  (c.  1425),  and  the  every-day  Paston 
Letters  which  belong  to  literature  because  they 
are  so  interesting. 

With  the  i6th  century  new  influences  become 
powerful.  The  revival  of  classic  learning  stim- 
ulated English  scholars  under  the  leadership  of 
Grocyn,  Linacre,  Colet,  Cheke.  The  ideas  of 
the  refprmation  stirred  up  clouds  of  contro- 
versy in  which  appear  the  great  figures  of  Tyn- 
dale,  Latimer,  Coverdale.  The  spirit  of  na- 
tionality was  aroused  and  More  ('Utopia,'  1515), 
and  Elyot  (Governour,  1531),  thought  deeply 
on  questions  of  politics.  These  men  wrote  not 
so  much  for  literary  reasons  as  for  some  par- 
ticular purpose:  later  came  the  impulse  of  the 
Renaissance  which  brought  forth  in  England  a 
wonderful  burst  of  literature,  generally  included 
in  the  age  of  Elizabeth.  Most  important  was 
its  manifestation  in  the  drama.  To  the  mystery 
plays  had  succeeded  miracle  plays,  and  then 
moral  interludes,  and  imitations  and  translations 
from  Seneca  and  Terence.     By  the  latter  half 
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of  the  century  appeared  the  first  specimens  of 
modern  drama,  *  Ralph  Roister  Doistcr,^  by  Nich- 
olas Udall  (1550)  and  ^Gorbuduc,^  later  called 
^Ferrex  and  Porrex,^  by  Sackville  and  Norton 
(1569).  The  Theatre  was  built  in  1579,  th« 
Curtain  not  long  afterward,  and  in  the  last  dec- 
ade of  the  century  the  Rose,  the  Globe,  the 
Fortune  and  others.  The  theatre  of  the  day  de- 
manded a  drama  rich  in  poetry,  rhetoric,  decla- 
mation, and  action.  The  first  group  of  dram- 
atists, Lyly,  Peele,  Kyd,  Greene,  and  greatest  of 
them,  Marlowe,  were  all  of  necessity  experi- 
mentalists. They  created  the  romantic  drama, 
with  tragedy,  comedy,  history,  into  which 
Shakespeare  poured  his  inexhaustible  stores  of 
imagination,  observation,  and  wisdom.  His 
plays  are  typical  of  the  Elizabethan  drama :  there 
is  little  in  the  other  dramatists  that  you  cannot 
find  in  him.  Yet  there  were  others  of  great 
power.  Ben  Jonson  is  usually  accorded  second 
place,  and  Beaumont  and  Fletcher,  Marston, 
Middleton,  Heywood,  Chapman,  Massinger, 
Ford  and  Shirley,  beside  others,  have  each  spe- 
cial powers,  although  a  decline  occurs  and  in 
1642  the  theatres  were  closed  by  order  of  Par- 
liament and  a  great  dramatic  tradition  came  to 
an  end.  One  later  form  deserves  special  men- 
tion: the  masque  was  originally  a  form  of  pri- 
vate theatrical  and  always  remained  distinct 
from  the  plays  presented  at  the  public  theatres. 
It  was  produced  for  some  special  great  occa- 
sion and  employed  all  the  possibilities  of  the 
day  in  scenery  and  costume,  music  and  dancing. 
The  words  were  often  written  by  dramatists  of 
great  ability,  notably  by  Ben  Jonson.  The  most 
famous  and  beautiful  masque  was  written  at 
1  the  end  of  the  period,  the  ^Comus^  of  John 
Milton.  In  lyric  poetry  as  well  as  in  dramatic 
was  the  age  pre-eminent.  In  the  reign  of  Henry 
VIII.,  Wyatt  and  Surrey  had  led  the  way, 
though  under  the  influence  of  Italy,  in  1557  ap- 
peared Tottel's  < Miscellany,^  an  anthology  which 
gathered  up  the  verse  of  preceding  years,  and 
some  years  afterward  came  another,  the  <  Para- 
dise of  Dainty  Delights.*  Later  collections  are 
the  <  Bower  of  Delights,>  1591;  <The  Phcenix' 
Nest,>  1593;  ^The  Passionate  Pilgrim,*  1599; 
^England's  Helicon,*  1600.  Another  character- 
istic production  was  the  sonnet- sequence,  of 
which  Sidney's  ^Astrophel  and  Stella*  (1591, 
but  written  before),  is  one  of  the  best  and 
earliest  examples.  Mere  belong  the  famous  son- 
nets of  Shakespeare,  as  well  as  Daniel's  ^ Delia* 
(1592),  Drayton's  <Idea*  (1593),  Spenser's 
<Amoretti*  (1595),  among  a  host  of  others.  One 
great  lyric  poet  is  pre-eminent,  John  Donne, 
whose  poems,  written  in  his  earlier  years,  had 
immense  influence.  This  form  of  the  lyric  is 
in  the  imitations  fanciful  and  finespun,  but  in 
Donne  himself  it  is  alive  and  wonderful.  Last 
among  the  lyrics  and  as  important  as  anything 
else  are  the  songs.  Music  had  an  important 
place  in  English  life,  and  where  there  was  ^o 
much  singing,  there  needed  to  be  good  songs. 
There  appeared  great  numbers,  some  in  the 
plays  and  others  in  song-books,  of  which  many 
still  exist.  A  good  many  are  translations  and 
more  are  very  slight,  but  Shakespeare's  and 
Jonson's  among  the  dramatists,  and  Campion's 
among  the  song-writers,  are  worthy  a  high  place 
in  any  anthology.  In  the  seventeenth  century, 
while  the  drama  lost  power,  the  lyric  sustained 
itself  remarkably,  though  in  the  hands  of  fewer 
artists.     They  are  generally  followers   in  well- 


known  lines,  the  paths  of  Spenser,  of  Jomod, 
of  Donne,  but  they  often  produced  work  quite 
eaual  to  their  masters.  The  early  poems  of 
Milton,  the  exquisite  ^Hespcrides*  (1647)  of 
Herrick,  the  courtly  and  amatory  poetry  of 
Carew,  Suckling,  Lovelace,  the  religious  poetry, 
passionate  and  almost  sensuous  in  Crashaw, 
earnest  and  devoted  in  Herbert,  these  show  no 
failure  in  power  or  in  genius.  One  great  name 
in  Elizabethan  poetry  is  still  to  be  mentioned, 
that  of  Spenser.  The  *Amoretti*  are  as  beauti- 
ful as  any  of  the  sonnet  cycles,  the  ^Shephenfs 
Calendar*  (1579)  was  an  immense  influence  for 
a  long  time,  but  his  great  title  to  fame  is  the 
<  Faerie  Queene*  (1590^-96),  a  work  which  in 
literary  form  stands  a  little  apart  from  its  time. 
It  is  a  romantic  epic,  akin  to  the  Italian  poetry 
of  the  preceding  century,  but  Spenser's  own, 
in  its  high  idealism,  its  pictorial  quali^,  and  its 
mastery  of  poetic  expression.  It  had  imitations 
and  followers,  but  none  of  great  merit.  It  is 
well-nigh  impossible  to  bring  the  prose  of  this 
period  under  any  series  of  heads.  Poetry  always 
comes  first  in  literary  development:  in  the  i6th 
century  prose  was  commonly  written  for  some 
practical  purpose.  It  is  true  there  was  some 
growth  of  style:  many  men  labored  at  improv- 
ing the  vocabulary  and  elaborating  the  sen- 
tence-structure and  the  resources  in  figure  and 
ornament.  Yet  there  were  hardly  any  weil-es- 
tablished  prose- forms:  the  *  Arcadia*  (1580-90) 
of  Sidney,  the  <  Ecclesiastical  Polity*  (1592-7) 
of  Hooker,  the  Essays  (1597)  of  Bacon, 
are  of  widely  differing  kind  and  provoked  little 
following.  Even  Lyly's  <Euphues*  (1578-79) 
which  was  immensely  imitated  for  a  decade, 
produced  no  permanent  form.  The  pamphlet  or 
the  tract  is  the  one  characteristic  Elizabethan 
production:  its  master  was  Tom  Nash,  who 
poured  forth  numbers  of  these  ephemeral  pieces, 
of  wonderful  vigor  and  spirit.  Of  the  same 
sort  of  prose  the  sncceedmg  century  showed 
much.  The  reign  of  Elizabeth  had  been  a  time 
for  Englishmen  to  get  together  and  establish 
their  position  against  the  world.  Having  made 
themselves  a  place,  they  turned  to  put  in  order 
their  own  house:  the  17th  century  is  a  period 
of  civil  strife  and  contention.  Literature  could 
not  avoid  the  effect  of  politics:  the  disturbance 
of  opinion  dragged  with  it  into  political  or  re- 
ligious controversy  many  who  might  otherwise 
have  found  expression  in  literature.  Even  Mil- 
ton for  a  dozen  years  wrote  chiefly  prose.  We 
cannot,  therefore,  look  for  a  varied  and  definite 
literary  development.  The  greatest  work  of  the 
century  was  in  prose  and  the  greatest  and 
most  influential  single  monument  was  the  King 
James  version  of  the  Bible  (161 1).  The  spirit 
of  the  Bible  is  everywhere  to  be  felt  in  the  great 
prose  of  the  time,  transmuted  into  varying  sub- 
stance in  the  eloquence  of  Jeremy  Taylor 
(^Holy  Living,*  1650),  the  quaint  richness  of 
Fuller  (<The.Holy  State,*  1642),  the  statelv 
roll  of  Sir  Thomas  Browne  (^Religio  Medici,^ 
1643),  the  powerful  vigor  of  Milton's  prose  — 
written  during  the  Civil  War,  to  answer  in  his 
own  way  the  call  of  the  country  —  and  the  in- 
timate simplicity  of  Bunyan.  A  few  other 
writers  have  little  tincture  of  the  struggle  of 
the  time,  Overbury's  <  Characters*  (1614),  Bur- 
ton's ^Anatomvof  Melancholy*  (1621),  Cowley's 
<Essavs>  (1868),  Walton's  <Compleat  Angler> 
(1653)  works  of  a  widely  different  nature,  but 
showing  the  quiet,   contemplative   side   of   the 
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century  that  was  so  distracted  by  controversy. 
The  Civil  War  occurred  in  the  very  middle  of 
the  century,  and  makes  a  definite  bar  at  least 
with  the  poetry  of  the  time.  Before  it  was  the 
£Hzat>ethan  age;  after  it  the  Restoration.  The 
drama  and  the  l3Tic  before  and  after  are  dif- 
ferent: even  the  external  form  of  poetry  shows 
a  marked  change.  At  the  beginning  of  the  cen- 
tury the  verse  was  free  and  fluent :  at  the  end  it 
had  become  concise  and  brilliant.  To  the  blank 
verse  of  Shakespeare  succeeded  the  rhymed 
couplets  of  Dryden,  organic  power  giving  place 
to  elegant  skill.  In  point  of  time  belonging  to 
both,  John  Milton  in  reality  belongs  to  neither. 
More  fully  than  anybody  else  he  is  the  repre- 
sentative of  Puritanism  in  literature :  its  zealous 
rages,  its  fanaticisms,  its  blemishes,  its  love  of 
liberty  and  of  God  give  life  to  his  prose  tracts 
on  church  government,  on  divorce,  on  freedom 
of  speech,  on  the  acts  of  the  people:  its  higher 
dreams  and  ideals  and  aspirations,  its  unat- 
tained  possibilities  of  beauty  in  ^Paradise  Lost^ 
(1667),  and  his  later  poems. 

With  the  Restoration  of  Charles  IT.  began  a 
new  period  in  literature,  often  called  the  classic, 
most  immediately  noticeable  in  the  drama.  The 
influence  of  France  in  the  direction  of  strictness 
of  classic  art  and  looseness  of  moral  life,  was 
strong:  ad^ed  to  it  was  a  change  in  stage  condi- 
tions, which  allowed  the  development  of  scenic 
effect.  A  realistic,  if  not  spectacular,  char- 
acter, was  given  to  the  theatre  and  the  Eliza- 
bethan plays,  with  all  their  poetry,  fell  out  of 
fashion,  save  in  versions  of  the  day.  A  new  set 
of  dramatists  sprang  up  to  fulfill  the  conditions. 
Dryden  was  the  chief,  equally  strong  in  tragedy 
and  comedy  and  what  he  called  the  heroic  drama, 
after  French  models.  Otway  had  the  greatest 
tragic  genius  (^Venice  Preserved,*  1682),  but 
could  not  so  well  adapt  himself  to  the  taste  of 
the  age.  Congreve,  Wycherley,  Farquar  and 
many  others  wrote  comedies  depicting  a  bril- 
liant social  world,  but  of  such  gross  immoral- 
ity that  Jeremy  Collier  (1698)  launched  an 
attack  on  the  whole  theatre.  His  words  had 
some  effect  and  the  drama  became  more  decent, 
but  as  it  really  seems  to  have  been  quite  rep- 
resentative of  the  life  of  the  time  (not  artificial 
«is  Charles  Lamb  loved  to  think  of  it),  the  suc- 
ceeding drama  lacked  vitality,  and  for  a  hun- 
dred years  hardly  a  play  was  written  which 
is  now  remembered.  Addison's  ^Cato*  {^7^3)^ 
Rowe's  <Jane  Shore*  (1714),  Gay's  ^Beggar's 
Opera*  (1728),  Johnson's  <  Irene*  (1749), 
Home's  ^Douglas*  (1756),  are  noteworthy  for 
various  reasons,  but  not  as  constituting  a  pow- 
erful drama.  It  was  in  other  directions  that 
the  i8th  century  was  successful.  In  1709  Richard 
Steele  published  a  small  paper  every  other  day 
which  he  called  the  ^Tatler.*  It  was  not  pre- 
cisely a  newspaper,  but  consisted  rather  of  a  series 
of  essays  on  all  sorts  of  subjects,  sometimes  by 
Steele,  sometimes  by  Addison,  Swift,  or  a  num- 
ber of  others,  who  lent  occasional  help  to  the 
enterprise.  The  ^Tatler*  was  very  popular, 
and  was  brought  to  a  close  only  to  be  contin- 
ued in  the  ^ Spectator,*  in  which  Addison  took 
the  chief  part.  He  took  up  the  idea  of  Steele 
and  found  in  it  a  form  of  expression  exactly 
suited  to  his  especial  powers.  His  essays  were 
popular  in  the  best  sense:  they  were  read  with 
delight  by  all  sorts  of  people,  but  they  dealt  with 
subjects  of  intelligent  interest.  Addison  was 
a  student  of  human  nature,  an  observer  of  life 


and  character,  a  genial  philosopher  and  all 
these  elements  of  his  nature  were  exhibited  in 
the  little  essays  which  he  wrote  for  the  <  Spec- 
tator.* The  success  called  forth  followers:  Ad- 
dison and  Steele  followed  their  joint  produc- 
tions with  separate  publications,  which  were 
sometimes  political  as  well  as  literary.  Among 
the  many  i8th  century  periodicals  should  be 
mentioned  the  ^World*  (1752),  by  Lord  Ches- 
terfield and  others;  the  ^Rambler*  (1750),  and 
the  ^ Idler*  (1758),  by  Samuel  Johnson;  the 
^Bee*  (1758),  by  Goldsmith.  The  influence  of 
this  sort  of  literature  abroad  was  also  very 
great :  it  continued  even  to  the  beginning  of  the 
19th  century,  when  a  number  of  clever  young 
men  of  New  York,  Washington  Irving  among 
them,  joined  in  the  production  of  ^Salmagun- 
di* (1807).  One  distinguishing  element  in 
these  periodical  essays  was  that  of  personal 
character.  Some  imaginary  person  was  the 
means  by  which  they,  were  put  before  the  pub- 
lic; the  ^Tatler*  was  edited  by  Isaac  Bickers- 
taft,  the  ^Spectator*  by  a  club  of  the  Spec- 
tator and  others,  including  the  famous  Sir 
Roger  de  Coverley.  This  personal  element  was 
characteristic  of  the  century,  which  was  ex- 
tremely sociable  and  very  much  interested  in 
human  nature.  These  frequent  sketches  of  char- 
acter and  observations  of  life  and  manners  were 
not  absolutely  new  even  in  England:  so-called 
•Characters®  had  been  not  uncommon  in  the 
17th  century  and  were  well  known  in  France. 
This  interest  in  character  for  itself  is  paralleled 
by  an  interest  in  life  in  action  observable  in 
the  stories  of  Defoe.  Defoe  was  a  man  who 
lived  by  his  pen  (one  of  the  first  who  had  not 
been  connected  with  the  theatre  or  the  court), 
whose  great  gift  so  far  as  literature  was  con- 
cerned was  his  power  of  representing  life.  His 
famous  'Robinson  Crusoe*  (1719)  attained  in- 
ordinate popularity,  not  only  for  its  adventur- 
ous incident,  but  for  its  power  of  realistic  story- 
telling. A  little  more  and  these  things  would 
have  been  novels.  Addison's  ^Sir  Roger  de 
Coverley*  papers  are  sketches  of  life  and  char- 
acter without  a  story.  'Robinson  Crusoe*  and 
the  many  other  stories  of  Defoe  have  too  much 
action,  without  attention  to  life  and  character, 
in  spite  of  their  realism.  These  elements  were 
combined  by  Richardson  and  Fielding:  'Pa- 
mela* (1741),  ^Clarissa  Harlowe*  (17^),  'Sir 
Charles  Grandison*  (1753),  by  the  former, 
were  immensely  read  and  influenced  all  Europe ; 
'Joseph  Andrews*  (1742),  'Tom  Jones* 
(1749),  'Amelia*  (175O,  by  the  latter,  are  quite 
as  excellent  and  somewhat  more  modern  in 
form.  Smollett  followed  with  'Roderick  Ran- 
dom* (1748),  'Peregrine  Pickle*  (1751),  and 
some  others,  which  are  a  slight  variation  upon 
the  first  of  Fielding's.  Goldsmith's  'Vicar  of 
Wakefield*  (1766),  and  Miss  Bumey's  'Evelina* 
U77^)f  give  us,  the  one  the  life  of  the  country, 
and  the  other  of  the  town,  and  we  have  the 
English  novel  of  domestic  life,  a  form  of  lit- 
erature which  for  a  hundred  and  fifty  years 
has  lost  and  gained  but  little  in  essential  char- 
acter. The  essay  and  the  novel  were  new:  such 
things  had  been  in  England  before,  but  never  the 
definite  literary  understanding  necessary  to  con- 
stitute a  true  literary  form.  Meanwhile  the 
older  forms  of  literature  were  not  neglected. 
There  had  been  no  such  histories  in  England  be- 
fore Clarendon's  'History  of  the  Great  Rebel- 
lion* and  Bumey's  'History  of  My  Own  Time.* 
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These  men  wrote  of  what  they  had  seen,  later 
writers  learned  to  take  a  larger  view  and  han- 
dle larger  material.  Robertson  (^Charles  V.,^ 
1769)  Hume  (^History  of  England,^  1754-61) 
and  Gibbon  (^Decline  and  Fall  of  the  Roman 
Empire,*  1776-88),  gave  example  of  the  com- 
bination of  scholarly  research  and  literary  skill. 
Oratory  also  flourished  in  the  exciting  Parlia- 
mentary struggles  which  now  took  the  place  of 
court  faction.  Chatham,  Burke,  Fox,  and  many 
others  created  a  standard  and  form  of  eloquence, 
which  yet  serves  as  a  model  for  many  speakers 
and  a  foundation  for  more.  A  special  form  of 
oratory  becomes  important  in  literature;  ser- 
mons were  vastly  read.  Barrow,  South,  Stilling- 
fleet,  Tillotson,  published  their  discourses  in  the 
last  half  of  the  17th  century,  and  had  many 
successors  in  the  first  half  of  the  i8th.  The 
interest  in  religion  was  a  part  of  the  general 
intellectual  curiosity  of  the  century;  philosophy 
also  became  a  part  of  literature.  Locke's  ^Es- 
say on  the  Human  Understanding*  (1690)  was 
more  widely  read  than  any  other  book  of  such  a 
kind.  Every  one  discussed  a  little  philosophy, 
whether  Christian  or  free-thinker.  Berkeley  was 
the  former:  his  ^Principles  of  Human  Know- 
ledge* (1710)  has  been  of  importance  in  the  de- 
velopment of  metaphysical  ideas.  Hume  was  the 
latter,  so  much  of  a  skeptic  that  his  ^Essays* 
(1746)  incited  Kant,  in  Germany,  to  that  pro- 
found examination  of  the  human  reason  that 
has  been  the  foundation  of  modern  philosophy. 
The  i8th  century  was  a  century  of  reason  and 
of  prose.  Prose  was  first  simple,  either  graceful 
as  in  Addison,  nervous  in  Defoe,  or  everything 
in  turn  in  the  wonderful  prose  of  Dean  Swift, 
an  unapproached  master  of  satire.  As  the 
century  continued,  style  became  more  elaborate, 
of  great  dignity  and  stateliness  at  its  highest 
points  (Gibbon  and  Burke)  and  even  for  or- 
dinary purposes  admirably  effective  as  in  the 
best  of  Johnson.  The  time  was  intellectual 
and  loved  the  things  of  the  intellect;  hence  its 
poetry  was  not  such  as  to  satisfy  the  more 
emotional  periods  that  came  after.  It  was  too 
obviously  didactic  or  satiric,  for  one  thing.  Dry- 
den  was  the  first  great  master  on  these  direc- 
tions with  the  ^Hind  and  the  Panther*  (1687), 
and  the  <Religio  Laici*  (1682).  In  Pope  the 
classic  poetry  (as  it  is  called)  came  to  perfec- 
tion, the  < Essay  on  Criticism*  (1711),  and  the 
<Essay  on  Man*  (1732),  the  ^Dunciad*  (1728) 
and  the  ^Rape  of  the  Lock*  (1712),  have  never 
been  equaled  in  English  for  their  telling  bril- 
liancy. The  followers  of  Pope  caught  something 
of  his  manner,  but  produced  nothing  great,  save 
Goldsmith,  who  infused  a  charm  into  this  as 
into  every  other  kind  of  literature.  Dr.  Johnson 
wrote  two  strong  poems,  but  his  chief  power 
lay  elsewhere.  The  minor  exemplars  of  the 
characteristic  i8th  century  poetry  are  of  far 
less  value.  Addison  as  a  poet,  Garth,  Prior  in 
*  Solomon*  (1718),  Young,  the  author  of  <  Night 
Thoughts*  (1742),  Blair,  <The  Grave*  (1743), 
even  Akenside,  the  author  of  ^Pleasures  of  the 
Imagination*  (1744),  did  not  all  write  the  char- 
acteristic couplet,  but  they  are  all  of  the  classic 
school  and  all  wrote  that  intellectual  i)oetry 
that  now  seems  so  strangely  unpoetic.  In  lighter 
forms  of  verse  there  were  more  successful  prac- 
titioners, Prior  and  Gay  and  Swift,  but  in  di- 
dactic and  satiric  poetry,  save  in  the  work  of 
the  greatest,  the  i8th  century  produced  nothing 
permanent.    But  during  the  whole  classic  century 


there  had  existed,  in  its  time  had  been  growing; 
a  feeling  for  other  things  than  those  which  the 
reason  could  put  into  brilliant  and  elegant  form. 
It  found  expression  in  various  ways,  chiefly  in 
love  for  the  mediaeval  past,  before  the  classic 
conventions  had  been,  and  in  a  feeling  for  the 
present  wherever  those  conventions  did  not  ex- 
ist, namely,  in  nature  and  in  the  heart  of  man. 
The  first  feeling  came  to  expression  in  various 
ways,  often  imperfect,  as  when  Thomas  Whar- 
ton wrote  *  Runic  Odes*  (1748),  when  Gray 
wrote  poems  inspired  by  the  Norse,  <The  Fatal 
Sisters,*  ^The  Descent  of  Odin*  (1761),  when 
Sir  Horace  Walpole  imitated  (jothic  architec- 
ture in  his  house  at  Strawberry  Hill.  In  1760 
Macpherson  published  what  purported  to  be 
translations  of  Ossian  (also  ^Fingal,*  1762; 
^Temora,*  1763),  and  whether  they  were  gen- 
uine or  not,  the  fact  that  they  were  read  shows 
the  interest  that  was  felt  in  the  remote  past 
In  1767  Chatterton  found  that  he  could  gain  a 
public  for  his  poetry  by  pretending  that  it  had 
been  written  by  a  monk  of  the  15th  century. 
In  1765  Percy  published  the  ^Reliques  of  An- 
cient Poetry,*  a  collection  of  old  ballads,  a  kind 
of  literature  full  of  the  spirit  of  the  past,  and 
absolutely  different  from  the  classic  poetry  of 
the  day.  There  had  been  plenty  of  ballads  print- 
ed before,  even  collections  of  old  ballads  (Ram- 
say's ^Tea-Table  Miscellany,*  ^Evergreen* 
(1724)  ;  and  they  had  inspired  a  few,  but  now 
they  became  an  immense  influence.  In  the  other 
direction,  love  of  nature  and  sympathy  with  man. 
Thomson's  ^Seasons*  (1726-30)  show  his  fresh 
and  charming  view  of  nature,  though  his  use 
of  blank  verse  and  the  Spenserian  stanza  was 
more  in  keeping  with  earlier  times.  Gray  pro- 
duced very  little  poetry,  but  his  best,  the  fa- 
mous ^  Elegy*  (1751)  has  none  of  the  brilliancy 
and  intellectuality  which  marked  the  century, 
and  it  is  noteworthy  that  in  stanza  15,  where 
he  originally  wrote  the  classic  names  of  Cato, 
Tully,  Caesar,  he  afterward  put  the  national 
names  of  Hampden,  Milton,  (Tromwell.  Burns 
was  far  too  much  of  a  man  to  be  bound  or 
curbed  by  fashions,  unless  they  had  been  far 
more  congenial  than  those  of  the  i8th  century. 
He  took  inspiration  from  the  ballads  and  songs 
of  his  own  country  and  produced  poetry  which 
touched  the  heart  at  once.  Cowper,  though  by 
no  means  like  him,  nor  apparently  of  the  char- 
acter of  a  reformer  at  all,  wrote  with  a  sin- 
cere directness  that  belonged  to  an  earlier  or  a 
later  time.  The  turn  of  the  century  shows  the 
characteristic  works  of  the  Romantic  move- 
ment: ^Tintern  Abbey*  (1798)  and  ^Michael* 
(1800O,  by  Wordsworth,  may  represent  the 
poetry  inspired  by  love  of  nature  and  sympathy 
with  man.  Coleridge's  ^Rime  of  the  Ancient 
Mariner*  (1798),  and  Scott's  ^Lay  of  the  Last 
Minstrel*  (1805,  preceded  by  <  Minstrelsy  of 
the  Scottish  Border,*  1802)  stands  for  the  de- 
light in  ballads  and  mediaevalism.  With  these 
fine  poems  and  others  only  less  so,  it  is  plain  that 
a  new  form  of  art  has  appeared  different  in 
toto  from  the  classic  conventions  of  the  i8th 
century.  The  first  great  excitement  of  romance 
was  for  strange  adventure  and  the  glowing  life 
of  the  Middle  Ages.  Wordsworth  was  for  the 
time  unread,  while  the  poetry  of  Scott  delighted 
all.  Scott,  however,  was  eclipsed  in  the  popu- 
lar mind  by  Byron,  who  really  was  personally 
the  very  thing  that  Scott  and  the  public  ad- 
mired.   They  longed  to  hear  of  men  of  lofty 
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spirit  and  reddessncss  and  devotion.  Byron 
was  such  a  man;  in  ^Childe  Harold>  (1812) 
he  took  England  out  of  itseJf.  In  the  <Gaiour  > 
<Bnde  of  Abydos,>  <Corsair,>  <Lara,>  <Para- 
sina>  (i8i3--is),  he  presented  figures  full  of  the 
romantic  spirit.  As  the  century  continued,  how- 
ever, that  spirit  expressed  itself  in  all  sorts 
of  different  ways.  Wordsworth  presents  the 
common  delight  in  nature,  Shelley,  noble  ideas 
for  the  regeneration  of  mankind.  Keats,  the 
power  of  beauty.  Succeeding  poets  go  in  much 
the  same  directions.  Tennyson  is  the  most  rep- 
resentative poet  of  the  century  in  presenting 
to  us  in  forms  of  great  poetic  beauty,  all  the 
phases  of  the  thought  of  the  time,  religious, 
scientific,  patriotic,  literary.  Browning  gives 
us  a  vigorous  optimistic  conception  of  life  and 
work,  presented  in  a  wonderful  series  of  dra- 
matic figures.  Morris,  Rossetti,  Swinburne 
(sometimes  called  prcraphaelites)  may  be  said 
to  follow  Keats  in  their  love  of  beauty,  which 
they  seek  not  only  in  mediaevalism,  but  through- 
out all  history  sacred  and  profane.  Matthew 
Arnold's  poetry  has  classic  qualities  of  style  and 
great  elegaic  charm  of  thought,  but  he  rightly 
saw  'that  his  true  field  lay  elsewhere.  The 
drama  has  been  weak  for  the  whole  century, 
although  all  the  greater  poets  essayed  the  form. 
Only  Browning  and  Tennyson  had  even  tem- 
porary success  on  the  stage,  while  the  work  of 
the  professional  play-writers  have  without  ex- 
ception failed  of  a  place  in  literature.  By  1800 
the  novel  had  become  a  definite  form  of  liter- 
ature. In  the  early  years  of  the  century  Miss 
Austen,  Miss  Edgeworth,  Miss  Ferrier  pro- 
duced pictures  of  life  in  England,  Ireland  and 
Scotland,  respectively,  the  first  of  surpassing 
excellence.  A  great  change  was  effected  by 
Scott  in  the  Waverley  novels  (1814-31).  It  has 
been  pointed  out  that  the  lasting  power  of  these 
novels  depends  on  their  full  and  vital  know- 
ledge of  Scotch  life  and  character.  Scott,  at  the 
beginning,  had  some  idea  of  doing  for  Scot- 
tish life  what  Miss  Austen  had  doae  for  English. 
But  the  real  immediate  effect  of  the  Waverley 
novels  was  to  give  an  enormous  impulse  to 
the  romance  of  adventure  and  scenery  and  cos- 
tume, a  romance  which  found  its  best  ex- 
pression in  the  historical  novel.  The  Waverley 
novels  are  great  historical  novels,  though,  of 
course,  some  have  little  history  in  them,  and 
they  gave  a  conception  and  an  inspiration  which 
was  not  wasted.  In  1825  appeared  the  first 
works  df  importance  of  G.  P.  R.  James  and  of 
Harrison  Ainsworth,  who  for  a  quarter  of  a  cen- 
tury achieved  a  very  considerable  popularity, 
though  they  added  but  little  to  the  possibilities 
of  historical  fiction.  More  powerful  than  either 
was  Bulwer,  whose  first  work  appeared  in  1827, 
and  who  for  forty  years  produced  not  only  his- 
torical novels,  but  novels  of  every  kind,  works 
of  great  talent,  though  the  judgment  of  time 
refuses  them  genius.  At  much  the  same  time 
two  other  writers  somewhat  extended  the  field 
of  the  novel:  Marryat,  by  sea-stories,  which 
remind  one  of  Smollett;  Charles  Lever,  by 
stories  of  the  army  as  well  as  of  Irish  life. 
Brilliant  historical  novels  have  appeared  through 
the    century:    Thackeray's     ^ Henry    Esmond > 


(1852),  and  *The  Virginians^  (1857)  ;  Kings- 
ley's  <Westward  Ho>  (185^),  Dickens^s  ^A  Tale 
of  Two  Cities>    (1859),  Charles   Rcade's   <The 


Qoister  and  the  Hearth  >  (1861),  George  Eliot's 


^Rojnpla>  (1862),  Blackmore's  <Lorna  Doon£> 
(1869),  Shorthouse's  <John  Inglesant  (1880). 
Pater's  <Marius  the  Epicurean>  (1885),  consti* 
tute  a  series  of  remarkable  value.  But  the 
great  successes  of  fiction  in  the  middle  of  the 
century  were  made  in  the  long-familiar  forms. 
Charles  Dickens  had  many  minor  character- 
istics, and  so  had  Thackeray,  but  their  novels, 
as  well  as  those  of  George  Eliot,  are  novels  of 
every-day  life.  In  the  main  these  three  are 
realists,  striving  chiefly  to  depict  the  life  that 
they  knew  and  saw  about  them.  So  chiefly  were  • 
those  who  came  after  them.  The  Brontes, 
George  Meredith,  Charles  Reade,  Anthony 
Trollope,  William  Black,  Thomas  Hardy,  George 
Gissing,  these  are  realists  also,  though  in  only 
the  last  two  cases  of  the  consistent  type  de- 
veloped by  their  contemporaries  in  France. 
Some  of  them  sought  in  every-day  surroundings 
the  romance  of  character  like  the  Brontes,  some 
could  perceive  the  rich  spirit  of  comedy  like 
Meredith.  But  none  felt  the  need  more  than 
once  or  twice  of  straying  from  the  familiar  life 
of  England.  Toward  the  end  of  the  century 
the  craving  for  romance  began  again:  it  had 
never  been  entirely  quieted,  but  it  did  not  come 
to  full  expression  till  Stevenson  and  Kipling. 
Both  sought  the  romance  of  life  and  character 
and  of  the  soul,  but  both  were  masters  also  of 
adventure  and  incident  and  striking  circum- 
stance and  flowing  background.  Anthony  Hope, 
Stanley  Weyman,  Conan  Doyle,  Maurice  Hew- 
lett, have  in  general  followed,  and  in  some  cases 
surpassed  them.  A  third  development  of  the 
century  has  been  in  the  path  of  criticism,  which 
at  first  found  expression  chiefly  in  the  period- 
ical. The  magazme  has  been  one  of  the  most 
characteristic  elements  of  19th  century  litera- 
ture. There  were  magazines  in  the  i8th  cen- 
tury—the <  Monthly  Review,^  the  < Critical  Re- 
view,>  the  ^Gentleman's  Magazine^ —but  the 
chief  periodical  was  the  Addisonian  essay.  The 
^Edinburgh  Review >  (1802)  and  the  ^Quarterly 
Review*  (1809)  were  the  beginning  of  a  new 
movement.  <  Blackwood's  Magazine*  (1817), 
the  ^London  Magazine*  (1820)  and  ^Eraser's 
Magazine*  (1830),  together  with  many  weeklies 
and  dailies,  were  the  beginning  of  a  flood  of 
literature  that  is  now  the  form  most  familiar  to 
us.  The  influence  was  at  first  chiefly  critical. 
Jeffrey,  the  first  editor  of  the  < Edinburgh,* 
with  Gifford  of  the  ^Quarterly,*  set  the  style 
of  a  criticism,  which  though  often  unfairly  slash- 
ing and  ridiculously  high  and  mighty  in  tone, 
had  merit  often  in  expressing  sincere  and  defi- 
nite opinions  in  literattire  and  politics.  A  sort 
of  gaiety  and  even  charm  was  given  by  Wilson, 
who  wrote  under  the  name  of  Christopher  North, 
by  Sidney  Smith,  and  Lockhart.  But  the 
most  important  developments  came  in  the  field 
of  the  personal  essay.  The  ^Essays  of  Elia* 
(1820)  by  Charles  Lamb,  go  beyond  the  Addi- 
sonian essay  in  their  unfettered  expression  of 
a  charming  personality.  ^The  English  Opium 
Eater*  (1821)  of  Thomas  De  Quincey,  is  still 
farther  away  from  the  18th  century  in  form 
and  spirit,  and  so  is  the  ^Table  Talk*  (1824)  of 
Hazlitt.  All  these  are  sincere  personal  utterance, 
and  in  their  sincerity  and  personality  lies  their 
strength.  In  the  main  we  may  call  the  work 
of  these  men  critical,  for  they  were  all  absorbed 
in  letters,  and  their  view  of  life  was  essentially 
a  criticism  of  literature.  Something  more  in  the 
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way  of  established  form  were  the  famous  Es- 
says (beginning  1825)  of  Macaulay.  The  most 
remarkable  works  of  their  time  in  the  power 
of  focusing  wide  reading  and  immense  know- 
ledge into  forms  of  extreme  brilliancy.  A  strik- 
ing contrast  is  offered  by  Carlyle,  who  began 
by  essays  of  the  accustomed  character,  though 
not  ordinary  in  style,  but  after  some  years  pro- 
duced *  Sartor  Resartus*  (1833),  expressive  of 
his  own  vigorous  personality  and  thinking,  more 
extraordinary  in  form  than  any  of  his  later  work, 
but  not  more  original  or  powerful.  Carlyle  had 
by  no  means  the  immediate  fame  of  Macaulay, 
but  his  influence  on  the  thought  of  his  time  has 
been  vastly  greater.  Both  were  historians  as 
well  as  critics,  and  by  their  interest  in  life  and 
sympathy  with  man  they  brought  in  a  new  and 
fascinatingly  interesting  kind  of  historical  writ- 
ing, which  the  later  influence  of  Darwinism 
and  of  science  in  general,  has  done  much  to 
deaden.  Hallam  before  them  should  also  be 
mentioned,  and  Green  after  them.  John  Ruskin 
began  his  career  as  critic  with  what  seemed  the 
impossible  task  of  dethroning  false  masters  of 
painting,  and  establishing  an  ethical  founda- 
tion for  art.  About  1850,  having  succeeded  in 
his  earlier  task,  he  began  a  struggle  against  a 
much  wider  range  of  evil,  which  was  not  so 
fortunate.  Matthew  Arnold  also  understood  the 
range  of  the  critic  as  extending  beyond  the 
field  of  art:  his  views  on  politics  and  religion 
were  an  influence  in  the  history  of  thought, 
but  naturally  will  not  last  as  long  as  his  con- 
ceptions on  literature.  Walter  Pater  took  even 
a  wider  view  of  art,  being  at  home  with  paint- 
ing, architecture,  sculpture,  as  well  as  with  lit- 
erature. He  represents  the  so-called  ^'^aesthetic^ 
position  which  developed  from  preraphaelitism. 
In  philosophy  and  science  the  century  has  been 
pre-eminent,  and  many  great  books  have  been 
produced.  The  last  field  hardly  belongs  to  lit- 
erature, although  Darwin,  Huxley,  and  Tyndall 
were  masters  of  style  and  could  make  the  re- 
sults of  scientific  work  absorbingly  interesting. 
More  might  be  said  of  philosophy  and  theology, 
though  here  little  has  been  produced  that  will 
last  as  literature,  except  perhaps  John  Stuart 
Mill's  *Logic*  (1843),  Cardinal  Newman's 
*  Apologia  pro  Vita  Sua^  (1864),  and  parts  of 
Spencer's  *  Synthetic  Philosophy*  (1800- 1900), 
all  of  which  stand  as  representative  of  important 
movements  in  the  history  of  thought. 

There  are  many  histories  of  English  litera- 
ture. That  of  Garnctt  and  Gosse  is  an  excellent 
general  account,  richly  illustrated  by  extracts 
ajad  reproductions  of  manuscripts  and  prints. 
The  three  volumes  on  different  periods  by  Saints- 
bury  and  Gosse  cover  the  last  four  centuries  in 
a  convenient  form.  The  work  of  Taine  (trans- 
lated by  Van  Laun)  expresses  his  views  of  the 
development  of  literature  from  national  life. 
That  of  Ten  Brink  (translated  by  Keneday)  is 
unfinished,  but  covers  the  ground  where  German 
scholarship  is  strongest,  namely,  Anglo-Sa*on 
and  Middle  English.  Brandl,  in  Paul's  ^Grund- 
riss  der  germ.  Philologie,*  gives  a  very  full 
and  convenient  summary.  Morley's  ^English 
Writers*  is  a  very  full  account  in  ten  volumes, 
but  has  not  got  beyond  Shakespeare.  The  *  Eng- 
lish Men  of  Letters*  series  provides  lives  of 
the  greatest  authors.  Ward's  *  English  Poets,* 
and  Craik's  ^English  Prose,*  are  valuable,  giv- 
ing a  summary  of  facts,  a  criticism  by  a  writer 


of  note,  and  a  number  of  extracts  in  case  of  all 
distinguished  poets  and  prose  writers. 

Edward  E.  Hale,  Jr., 
Professor  of  English,  Union  College,  Schenec- 
tady, N.  Y. 

English  Literature,  Middle  Period.  The 
term  Middle  English  may  conveniently  be  taken 
to  include  the  period  1100-1500.  For  more  than 
a  century  after  the  Conquest,  however,  the 
majority  of  works  produced  and  read  in  England 
were  written  either  in  French  or  Latin.  Litera- 
ture in  the  vernacular,  which  had  sunk  to  a  low 
level  by  the  beginning  of  the  eleTenth  century, 
did  not  revive  materially  until  the  reign  of  John. 
The  Anglo-Saxon  Chronicle,  continued  to  the 
year  1154,  and  a  few  religious  works,  chiefiy  of 
linguistic  interest,  almost  exhaust  production  in 
English  during  this  era  of  transition.  During 
the  thirteenth  century  English  began  to  compete 
with  the  other  tongues  for  supremacy,  and  by  the 
time  of  Chaucer  its  victory  was  assured,  although 
French  and  Latin  continued  to.be  widely  used. 
At  first,  the  prepress  of  the  vernacular  was 
greatly  hindered  by  dialectical  differences  in 
various  parts  of  the  country.  The  West-Saxon 
and  Kentish,  the  Mercian,  and  the  Northumbrian 
of  the  earlier  period  had  developed  respectively 
into  the  Southern,  Midland,  and  Northern,  with 
some  changes  of  boundary.  Of  these.  East  Mid- 
land was  most  important,  as  the  dialect  of 
London  and  Chaucer,  and  the  parent  of  Modem 
English.  The  language  as  a  whole  shows  very 
marked  differences  from  Anglo-Saxon,  not  only 
in  the  addition  of  many  foreign  words,  chiefiy 
French  and  Scandinavian,  but  in  changes  in  the 
vowels  and  diphthongs,  in  the  disappearance  of 
inflectional  endings,  and  in  a  freer  use  of  particles 
and  connectives.  The  dialectical  peculiarities 
gradually  became  less  marked,  until  at  the  end 
of  the  period  there  was  practically  only  one 
literary  dialect,  with  the  exception  of  Scottish. 

The  influence  of  Anglo-French  and  Anglo- 
Latin  upon  Middle  English  was  exceedingly  ini- 
portant.  The  Normans  took  great  interest  in 
historical  writing  after  their  settlement  in  Eng- 
land, as  the  Latin  chronicles  of  such  men  as 
Ordericus  Vitalis,  Henry  of  Huntingdon,  and 
William  of  Newburgh  attest.  About  11 36 
Geoffrey  of  Monmouth  produced  his  fictitious 
^Historia  Regum  Britanniae,*  a  book  condemned 
by  serious  historians,  but  of  great  significance 
for  mediaeval  romance.  It  was  later  reworked 
in  French  rhymed  versions  by  Gaimar  and  Wace. 
The  Normans  were  fond  of  romantic  stories, 
and  even  retold  the  deeds  of  various  native 
English  heroes  in  their  own  tongue.  More 
serious  historical  work  was  done  in  French  verse 
by  such  men  as  Garnier  de  Pont  St.  Maxence 
or  Jordan  Fantosme.  Churchmen  like  Lan- 
franc  and  John  of  Salisbury  wrote  on  theological 
matters,  and  there  was  early  much  activity  in 
the  new  English  Universities.  Latin  writing  of 
a  lighter  sort  is  represented  by  the  *De  Nugis 
Curialium*  of  Walter  Map,  or  the  ^Speculum 
Stultorum*  of  Nigellus  Wireker.  The  Normans 
were  a  people  of  practical  mind,  and  most  of 
their  literature  consisted  of  utilitarian  or  devo- 
tional prose.  Scientific  facts,  or  supposed  facts, 
interested  them  greatly.  They  were  clever  tellers 
of  tales,  both  of  the  fabliau  type  and  those 
pointing  a  moral.  Especially  noteworthy  is  tb<» 
work  of  the  poetess  Marie  de  France    (1175- 
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1185),  who  wrote  a  charming  collection  of  Lais, 
and  a  book  of  faUes,  the  ^Ysopet.^  The  rise  of 
the  drama  on  English  soil  was  doe  almost 
wholly  to  the  influence  of  the  French. 

Earlier  Middle  English  literature  is  better 
studied  by.  types  than  by  authors.  Originality, 
as  a  general  thing,  counted  for  little  in  mediecval 
days,  and  works  in  the  vernacular  during  the 
13th  centunr  were  based  almost  without  excep- 
tion upon  French  and  Latin  models.  The  narra- 
tive literature  is  of  far  greater  interest  than  the 
religious  and  didactic  writing.  The  French 
metrical  romances,  artistic  poems  dealing  with 
love  and  war,  and  intended  for  the  higher  classes, 
were  rapidly  made  accessible  to  the  English  after 
the  middle  of  the  13th  century.  The  cycle  of 
King  Arthur  and  his  knights  was  the  most  im- 
portant and  popular.  A  smaller  and  less  favored 
division  dealt  with  ^the  matter  of  France,^ — ^the 
deeds  of  Charlemagne  and  his  warriors.  A  third 
group  is  based  on  native  English  and  Germanic 
themes— King  Horn,  Havelock,  Bevis  of  Hamp- 
ton, Guy  of  Warwick,  etc.  Stories  of  Troy  and 
Thebes  form  a  fourth  class.  The  Troy-story 
deserves  attention  because  of  versions  of  the 
Troilus-Cressida  theme  by  Chaucer,  Henryson, 
Lydgate,  and  Shakspere.  Romances  of  Eastern 
origin,  with  a  few  others  not  readily  classifiable, 
complete  the  list.  By  the  time  of  Chaucer,  the 
metrical  romances  were  showing  signs  of  degen- 
eration, and  in  the  rsth  century  they  died  a 
lingering  death.  In  strong  contrast  to  these 
are  the  fabliaux,  short  witty  rhymed  tales,  in- 
tended for  the  lower  classes,  usually  of  a  satiric 
character,  and  frankly  indecent.  They  were 
never  as  popular  in  England  as  in  France, 
although  stories  of  this  type  form  the  largest 
genre-division  of  the  ^Canterbury  Tales.*  Pious 
tales,  generally  representing  supernatural  occur- 
rences in  every-day  life,  and  beast  stories,  like 
the  *Fox  and  the  Wolf*  (13th  century),  were 
popular.  Noteworthy,  too,  are  the  collections  of 
stories,  often,  as  in  the  case  of  the  ^Gesta 
Romanorum,'  used  by  preachers  as  exempla 
upon  which  to  base  homilies.  Many  romantic 
narratives  reappeared  in  altered  form  in  the 
ballads.  These  ^'stories  in  song*  differed  widely 
from  the  romances,  being  short,  stanzaic,  allu- 
sive pieces  of  unknown  authorship,  perpetuated 
among  the  people  by  oral  tradition,  and  dealing 
with  a  great  variety  of  material.  The  popular 
lyric— quite  a  different  thing — is  represented  by 
such  pieces  as  *Sumer  is  icumen  in,*  or  *Blow, 
Northern  Wind,*  which  strike  a  more  truly  Eng- 
lish note  than  the  art-lyrics  of  the  period.  Secu- 
lar love-poetry  was  often  applied  to  religious 
ends,  as  in  the  *  Love-Rune*  of  the  Franciscan 
monk,  Thomas  de  Hales.  In  the  14th  century 
French  lyrics  were  extensively  imitated,  as  the 
work  of  Chaucer  and  Gower  shows.  As  for 
metrical  chronicles,  three  deserve  especial  men- 
tion. Most  important  is  the  *Brut*  of  Layamon 
(ca.  1205),  so  called  because  it  traces  British  hiis- 
tory  from  Brutus.  Although  dependent  upon 
earlier  French  and  Latin  work,  it  shows  imagi- 
native power  and  patriotic  feeling.  The  same 
loye  of  England  appears  in  the  chronicle  of 
Robert  of  Gloucester  (1298),  which  may  have 
been  written  by  more  than  one  man,  and  in  the 
historical  work  of  Robert  Mannyng  of  Brunne 
in  the  14th  century. 

The    devotional    and    didactic    literature    is 
somewhat  difficult  to  classify,  since  the  various 


types  were  not  always  clearly  differentiated,  and 
bOTrowed  much  from  secular  writing.  A  favorite 
form  of  conveying  wisdom  was  the  proverb 
poetry.  An  early  collection  of  this  sort  was 
attributed  to  King  Alfred,  and  another  was  put 
into  the  mouth  of  a  personage  called  ^Hending.* 
A  similar  purpose  was  served  by  the  ^debates,* 
the  most  noteworthy  of  which  is  the  'Debate  of 
the  Body  and  Soul*  (12th  century),  in  which 
each  speaker  accuses  the  other  of  being  respon- 
sible for  the  death  of  the  dead  man.  The  *Owl 
and  Nightingale*  (ca.  1220)  is  the  most  impor- 
tant secular  debate  in  English.  There  was  much 
work  on  scientific  subjects,  and  this  was  often 
made  to  point  a  moral,  as  in  the  ^Bestiary*  of 
the  early  13th  century,  which  appends  a  «signi- 
ficatio*  to  each  description.  A  vast  number  of 
homilies  and  devotional  treatises  were  written. 
The  ^Poeroa  Morale,*  ®a  penitential  sermon  in 
verse,*  dates  from  11 70.  The  ^Ancren  Riwle,*  or 
Rule  for  Nuns,  is  an  early  prose  monument  of 
.some  importance.  More  celebrated  is  the  *Or- 
mulum*  (ca.  1200),  a  set  of  pedestrian  metrical 
homilies  valuable  to  the  philologist  on  account 
of  a  peculiar  system  of  spelling.  In  the  14th 
century,  Dan  Michel  of  Kent,  the  authof  of  the 
*Ayenbite  of  In  wit,*  William  of  Shoreham,  who 
wrote  stiff  didactic  poems,  Robert  Mannyng  of 
Brunne,  who  versified  a   French  manual  and 

fave  it  the  title  'Handlyng  Sinne,*  and  Richard 
Lolle  of  Hampole,  are  all  noteworthy.  Richard 
Rolle,  the  mystic,  hermit,  and  preacher,  was 
more  important  as  a  personality  than  an  author, 
yet  his  works,  of  which  the  *Prick  of  Con- 
science* is  the  best  known,  were  esteemed  in 
their  day.  Chief  among  Bible-paraphrases  are 
an  early  version  of  Genesis  and  Exodus  (ca. 
1250),  in  the  Midland  dialect,  and  the  'Cursor 
Mundi,*  written  in  the  north.  Legends  and  lives 
of  the  saints  were  much  in  demand,  and  huge 
legend  collections  were  made  for  homiletic  work. 
The  Tales  of  the  Prioress  and  Second  Nun  in 
Chaucer  illustrate  this  genre. 

The  most  prominent  figure  in  Middle  English 
literature  is  Geoffrey  Chaucer.  (1340- 1400).  A 
Londoner  by  birth,  he  was  brought  up  in  the 
atmosphere  of  the  court,  took  part  in  the  French 
wars,  was  often  employed  upon  diplomatic  mis- 
sions, and  held  various  jjublic  offices.  His  liter- 
ary work  falls  naturally  into  three  periods.  The 
first,  extending  to  about  1372-3,  when  he  first 
visited  Italy,  reflects  the  influence  of  French 
poetry.  Besides  a  number  of  shorter  lyrical 
pieces,  most  of  which  are  not  extant,  the  period 
includes  a  translation  of  a  part  of  the  'Romance 
of  the  Rose,*  and  'The  Book  of  the  Duchess,*  a 
lament  for  the  death  of  the  wife  of  his  patron 
John  of  Gaunt.  The  second  period,  which  closes 
about  1385,  reveals  him  imitating  Italian  models, 
particularly  the  works  of  Boccaccio.  Here  be- 
long 'Troilus  and  Cressida,*  'Anelida  and 
Arcite,*  'The  Hous  of  Fame,*  'The  Parliament 
of  Foules.*  and  some  stories  later  utilized  in  the 
'Canterbury  Tales.*  This  period  shows  a  great 
advance  in  versatility  and  poetic  power.  The 
so-called  English  period,  in  which  he  attained 
the  summit  of  his  powers,  has  been  held  to  in- 
clude the  'Legend  of  Good  Women,*  but  recent 
research  puts  much  of  it  earlier,  and  makes  plain 
the  strong  influence  of  French.  The  chief  work 
of  this  period,  and  his  masterpiece,  is  the  'Canter- 
bury Tales.*  The  stories  were  borrowed  from 
various  sources ;  the  plan  of  the  whole  resembles 
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that  6f  the  ^Decameron,*  but  there  is  no  evidence 
that  Chaucer  was  acquainted  with  it.  Besides 
the  two  prose  Tales,  Chaucer  translated  Boethius, 
and  wrote  a  treatise  on  the  Astrolabe.  The 
chronology  of  his  writings  has  not  yet  been 
exactly  determined. 

Four  important  alliterative  poems  of  the 
latter  half  of  the  14th  century,  written  in  the 
West  Midland  dialect,  may  be  referred  to  one 
author,  whose  name  has  not  been  preserved: 
^Sir  Gawain  and  the  Grene  Knight,^  *The 
Pearl,^  ^Cleanness/  and  ^ Patience.^  The  first  of 
these  is  generally  considered  the  finest  of  the 
metrical  romances,  because  of  its  elevation  of 
tone,  descriptive  power,  and  narrative  skill.  It 
is  written  in  a  highly  artificial  style  of  verse. 
*The  PearP  describes  the  appearance  of  a  beauti- 
ful maiden  in  Heaven,  seen  in  a  dream.  It  is 
probably  to  be  interpreted  allegorrcally,  although 
the  poem  has  often  been  held  to  reflect  the  grief 
of  a  real  bereavement.  The  other  two  poems, 
which  are  of  minor  value,  exalt  the  virtues, 
indicated  in  their  titles.  Alliterative  verse,  with- 
out end-rhyme,  was  employed  by  William  Lang- 
land,  whose  bitter  satire  contrasts  with  the  genial 
irony  of  Chaucer.  *The  Vision  of  Piers  the 
Plowman^  attacks  the  evils  of  the  day  by  means 
of  allegorical  figures  seen  in  a  series  of  dreams. 
A  continuation  of  the  same  material  appears  in 
the  pieces  called  ^Do  Wel,^  *Do  Bet,^  and  *Do 
Best.^  The  allegory  is  sometimes  realistic  and 
sometimes  mystic.  The  ^Vision*  appeared  in 
three  different  versions  in  the  latter  part  of  the 
14th  century.  It  has  been  doubted  that  this  is  all 
the  work  of  one  man,  and  too  much  weight  has 
been  attached  to  supposed  autobiographical  evi- 
dence in  it.  *  Richard  the  Redeless'  is  generally 
assigned  to  Langland. 

The  fame  of  John  Gower  (died  1408)  rests, 
apart  from  a  series  of  French  ballades,  and 
minor  pieces,  upon  three  works,  the  *  Speculum 
Meditantis,^  a  moral  allegory  in  French  verse, 
the  *Vox  Clamantis*  in  Latin,  dealing  with  the 
social  unrest  of  his  day,  and  the  ^Confessio 
Amantis*  in  English,  his  best-known  poem.  The 
*Confessio^  consists  of  a  series  of  tales,  strung 
on  a  thread  of  story.  The  priest  of  Venus  is 
sent  to  ^^confess*  the  lover,  and  gives  him  in- 
struction by  means  of  tales  illustrating  the  vices 
and  virtues,  with  special  applications  to  matters 
of  love.  Many  of  these  tales  are  well  and  simply 
told,  but  the  artificial  and  highly  finished  octo- 
syllabic couplet  soon  becomes  monotonous.  The 
poem  is  too  long  (nearly  34000  lines),  and  is  far 
inferior  to  the  work  of  Chaucer.  An  enormously 
prolific  poet,  too,  was  John  Lydgate.  His  long 
poems,  like  ^The  Troy-Book,*  or  *The  Falls  of 
Princes,*  are  tedious  versifying ;  his  minor  poems 
and  Fables  show  him  at  his  best.  As  a  disciple 
of  Chaucer  he  stands  with  Thomas  Occleve  or 
Hoccleve,  a  more  interesting  personality,  but  less 
productive  and  accomplished  than  Lydgate. 
Occleve's  chief  work  is  *The  Gouvernail  of 
Princes.' 

The  prose  work  of  John  Wycklif  was  pri- 
marily utilitarian.  He  was  greater  as  a  person- 
ality than  as  a  writer,  but  his  translation  of  the 
Bible  (ca.  1380)  did  much  to  fix  the  form  of 
the  language,  and  his  simple  and  direct  sermons 
appealed  strongly  to  the  lower  classes.  He  was 
assisted  in  translating  the  Old  Testament  by 
Nicholas  of  Hereford,  and  the  whole  was  later 
revised  by  John  Purvey.    An  undue  importance 


has  sometimes  been  attached  to  the  fictitiotis 
^Travels*  supposed  to  have  been  made  by  a  Sir 
John  Mandeville  in  the  14th  century.  The  book 
was  originally  written  in  French,  but  the  facts 
of  its  authorship  are  not  yet  fully  known. 
Though  purporting  to  be  authentic,  it  is  full  of 
grotesque  descriptions  of  the  East,  mostly  bor- 
rowed from  mediaeval  travel -books. 

The  15th  century  was  a  singularly  barren 
era.  England  was  almost  devoid  of  poetry  of 
distinction;  the  example  of  Chaucer  inspired 
little  in  the  south,  and  the  Wars  of  the  Roses 
had  a  most  unfavorable  effect  upon  literary  pro- 
duction in  general.  Some  advance  was  made  in 
prose  writing,  however,  through  the  interest 
taken  in  historical,  legal,  controversial,  and  re- 
ligious subjects.  Reginald  Pecock,  the  great 
opponent  of  the  doctrines  which  had  been  ad- 
vocated by  Wycklif,  is  remembered  for  his 
*  Repressor  of  Overmuch  Blaming  of  the  Clergy.* 
Sir  John  Fortescue,  the  author  of  *The  Gouver- 
nance  of  England,^  and  the  chroniclers  Capgrave 
and  Fabyan  also  deserve  mention.  Periiaps  the 
most  distinguished  work  of  the  century  was  Sir 
Thomas  Malory's  *Morte  Darthur.*  This  col- 
lection of  romantic  tales  dealing  with  King 
Arthur  and  his  knights,  told  in  melodious  prose 
with  great  skill  and  charm,  was  finished  about 
1470,  and  printed  fifteen  years  later  by  Caxton. 
Of  the  life  of  Mak)ry  little  is  known.  Although 
he  invented  little,  he  was  no  mere  compiler,  but 
a  great  literary  artist.  The  introduction  of  print- 
ing and  the  publications  of  Caxton  mark  a  new 
era  in  English  letters.  Much  of  the  material 
which  Caxton  printed  he  translated  from  other 
languages  himself.  His  activity  exerted  a 
strong  influence  in  the  development  of  English 
prose. 

A  compensation  for  the  dearth  in  English 
proper  in  the  15th  century  appears  in  the  emerg- 
ence of  Scottish  literature.  The  first  noteworthy 
work  in  this  dialect,  with  the  exception  of  cer- 
tain legends  and  romances,  is  the  *  Bruce*  of 
John  Barbour,  whose  life  falls  within  almost  the 
same  dates  as  that  of  Chaucer.  The  poem  par- 
takes of  the  nature  both  of  a  rhymed  chronicle 
and  a  romance,  and  though  lacking  in  finish,  is 
full  of  vigor,  and  animated  by  patriotic  spirit.  It 
celebrates  the  deeds  of  Robert  Bruce,  with  oc- 
casional lapses  from  historical  accuracy.  Andrew 
of  Wyntoun's  ^Original  Chronicle* — so  called 
because  he  b^an  from  the  very  beginning— is 
an  exceedingly  monotonous  piece  of  versifying. 
The  exploits  of  William  Wallace  were  celebrated 
by  Henry  the  Minstrel,  or  Blind  Harry,  as  he  is 
often  called,  in  a  poem  which  takes  great  liberties 
with  history.  Blind  Harry  died  about  1492.  A 
pronounced  imitator  of  Chaucer,  and  not  an 
unworthy  one,  was  King  James  I.  of  Scotland, 
who  celebrated  his  love  for  Lady  Jane  Beaufort 
in  ^The  King's  Quair*  (1423).  In  structure, 
language,  and  general  literary  treatment  it  is 
highly  artificial,  but  full  of  grace  and  poetic 
feeling.  It  derives  additional  interest  from  the 
romantic  career  and  early  death  of  its  author. 
In  variety  and  excellence  of  work,  Robert 
Henryson,  who  flourished  in  the  latter  part  of 
the  15th  century,  holds  an  important  place.  He 
wrote  the  earliest  extant  English  pastoral, 
*Robene  and  Makyne,*  and  a  notable  collection 
of  *Fables.*  The  influence  of  Chaucer  is  seen  in 
^The  Testament  of  Cressid.*  which  describes 
Cressida's  unhappy  death  with  great  dramatic 


Digitized  by  V^jOOQlC 


ENGLISH  MODBRN  POLITICAL  D£VM.aPMfiNT 


ponder.  In  minor  pcems  he  was  often  felicitous. 
An  elaborate,  though  tedious  and  awkward  bird- 
fable  is  the  *Howlat^  or  <Owlet^  of  Holland. 
The  greatest  poet  of  the  period  was  William 
Dtmbar  (1460?-! 520?),  who  led  a  wandering  life 
in  his  youth,  was  later  attached  to  the  court  of 
James  rV.  of  Scotland,  and  entered  holy  orders. 
Most  of  his  poems  are  short,  and  a  large  number 
of  them  are  satirical.  More  ambitious  are  ^The 
Thistle  and  the  Rose,^  which  commemorates  the 
marriage  of  the  king,  and  ^The  Golden  Targe,* 
an  ekiborate  allegory.  *The  Dance  of  the  Seven 
Deadly  Sins,*  *The  Flyting  with  Kennedy,*  a 
brother-poet,  *The  Two  Married  Women  and  the 
Widow,^  and  ^Tidings  from  the  Session*  are  all 
representative  pieces.  ^The  Two  Friars  of  Ber- 
wick,* a  piece  of  vigorous  Chaucerian  narrative, 
is  ascribed  to  him.  *  The  Lament  for  the  Makers^ 
strikes  the  elegiac  note,  but  Dunbar  was,  on  the 
whole,  lacking  in  pathos  and  tenderness.  He 
was  a  poet  of  great  variety  and  originality,  using 
both  the  'aureate  style**  then  in  vogue,  and  the 
rude  dialect  of  the  people  with  equal  skill. 
Gawin  DougUs,  Bishop  of  Dunkeld  (1475-1522) 
wrote  rather  stiff  allegorical  poems,  ^The  Palace 
of  Honor,*  and  ^King  Heart.*  His  most  im- 
portant work  •  is  hife  translation  of  Vergil. 
Douglas  was  the  most  learned  of  the  Scottish 
poets,  and  his  work  was  designed  to  appeal 
chiefly  to  the  upper  classes.  Much  of  the  work 
of  Dunbar  and  Douglas  falls  outside  the  formal 
boundary  of  this  literary  period,  1500,  yet  in  the 
general  character  of  their  poetry,  and  especially 
in  their  imitation  of  mediaeval  models  they  are 
properly  to  be  considered  with  the  earlier  men. 
The  same  is  hardly  true  of  the  work  of  Sir 
David  Lyndsay  of  the  Mount  (1490- 1545),  who 
completes  this  group  of  Scottish  poets.  The  re- 
formatory tone  and  national  appeal  in  his 
writings  place  them  in  the  era  following. 

In  English  literature  proper  a  similar  dis- 
tinction IS  to  be  made.  Alexander  Barclay's 
translation  of  the  *Narrenschiff*  of  Sebastian 
Brandt,  which  he  called  *The  Ship  of  Fools,* 
and  ^The  Pastime  of  Pleasure*  of  Stephen 
Hawes,  a  *belated  Chaucerian,®  both  produced 
in  the  first  decade  of  the  i6th  century,  belong 
far  more  to  the  age  that  had  passed  than  does 
the  poetry  of  Skelton.  Although  some  of  Skel- 
ton's  early  work  suggests  imitation  of  the  older 
poetry,  his  most  characteristic  pieces  do  not  fall 
within  the  bounds  of  Middle  English.  Neither 
Hawes  nor  Barclay  were  even  second-rate  poets ; 
their  prominence  is  chiefly  due  to  the  fact  that 
they  lived  in  a  •  time  when  little  poetry  was 
written. 

The  Miracle  Plays  flourished  in  England 
from  the  early  part  of  this  period  until  the  end 
of  the  i6th  century.  The  Morality  Play,  a  less 
important  genre,  arose  in  the  second  quarter  of 
the  15th  century,  and,  with  the  Interlude,  for  a 
time  rivalled  the  popularity  of  the  Miracles.  For 
a  discussion  of  the  rise  of  the  drama  in  the 
Middle  English  Period,  see  Miracle  Plays. 

Bibliography. — The  most  recent  and  detailed 
discussion  of  the  earlier  Middle  English  period 
is  by  W.  H.  Schofield,  ^English  Literature  from 
the  Norman  Conquest  to  Chaucer,*  which  con- 
tains bibliography  and  chronological  tables;  for 
individual  authors  consult  the  ^Dictionary  of 
National  Biography* ;  for  bibliography.  G.  Koert- 
ing.  *Grundriss  der  gesch.  der  engl.  Littera- 
tur*;    for    literary   history   in   general,-  B,   ten 


Brink,  *Gesch.  der  engl.  Litteratur*  (Eng- 
li^  tr.  in  3  vols.) ;  A.  Brandl,  in  Paul's 
^Grundriss  der  germ.  Philologie* ;  Jusserand, 
^Literary  History  of  the  English  People*  (2 
vols.);  H.  Morley,  ^English  Writers*  (vols.  3- 
7);  Saintsbury,  *A  Short  History  of  English 
Literature* ;  R.  Wuelker,  *Gesch.  der  engl.  Lit- 
tcratur.*  For  the  French  literature  of  the  period, 
cf.  G.  Paris,  *La  litt.  fran^.  au  moyen  age,* 
*Medijeval  French  Literature,*  in  Temple  Primer 
Series.  For  the  Scottish  poets,  T.  F.  Henderson, 
*  Scottish  Vernacular  Literature*  A  History* ;  D. 
Irving,  ^History  of  Scottish  Poetry,*  ed.  J. 
Carlyle. 

William  Witherle  Lawrence, 
Instructor  in  English^  Columbia  University. 

English    Modem   Political   Development* 

The  signing  of  the  Magna  Charta  in  1215  by 
King  John  had  sown  the  seed  for  future  con- 
stitutional liberty.  This  came  in  the  shape  of 
the  great  Protestation  in  1621,  in  which  Parlia- 
ment delegated  unto  itself  the  right  to  discuss 
state  affairs;  the  Petition  of  Rights  in  1628, 
prohibiting  taxation  without  the  consent  of 
Parliament;  the  famous  Bill  of  Rights,  passed 
by  the  Convention  Parliament  of  1689;  the  Tol- 
eration Act  of  1691,  allowing  Dissenters  the 
freedom  of  public  worship ;  and  the  establishing 
of  triennial  parliaments  and  the  freedom  of  the 
press.  At  the  close  of  the  i8th  century,  Eng- 
land was  an  impoverished,  benighted,  and  back- 
ward country.  A  reduced  population  of  10.000,- 
000  was  oppressed  with  an  enormous  debt,  which 
it  seemed  to  be  hopeless  to  attempt  to  pay. 
America  had  been  lost  through  a  stupid  attempt 
at  subjugation,  and  Ireland  was  ripe  at  any  time 
for  revolt.  Wealth  was  so  unequally  distributed 
that,  while  the  artificial  rise  in  wheat  and  land 
enriched  the  small  class  which  controlled  legisla- 
tion, the  bulk  of  the  population  was  pauperized. 
The  general  level  of  education  was  so  low  that 
the  attempt  to  introduce  machinery  into  a  coun- 
try destined  in  large  measure  to  live  by  means 
of  it,  led  to  riots.  The  press  was  shackled, 
the  bench  far  from  free,  the  civil  service  the 
football  of  patronage,  and  crime  was  steadily 
increasing,  through  the  operation  of  a  criminal 
code,  so  barbarously  severe  as  to  be  worse  than 
useless.  Yet  out  of  these  unpromising  begm- 
nings  has  emerged  the  England  of  our  day — 
the  England  of  a  ^eat  literary,  scientific,  com- 
mercial, and  political  people,  a  dominion  on 
which  the  sun  never  sets,  the  country  which 
divides  with  us  the  repute  of  having  the  great- 
est resources  and  greatest  enlightenment  of 
modern  times,  the  home  of  individual  freedom 
and  honest  administration. 

The  most  marked  trait  of  the  management 
of  their  affairs  by  the  English  in  modern 
times  (and  much  of  the  dislike  of  them  abroad 
has  been  caused  by  it)  has  been  its  common- 
place rationality.  The  age  which  dawned  upon 
the  world  with  the  American  and  French  Revo- 
lutions was  to  Bentham  and  to  Burke  no  less 
than  to  Paine,  the  Age  of  Reason,  and  reason 
in  English  minds  has  never  been  the  abstraction 
which  flourished  under  the  same  name  in  France 
and  wherever  French  philosophy  gained  a  foot- 
ing. Pure  democracies,  as  the  pages  of  Athe- 
nian, of  French,  and  of  American  history  show, 
have  a  fondness  for  abstract  principles  of  gov- 
ernment, which  is  apparently  connected  with  an- 
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other  recognized  tendency  of  democracies — to 
be  carried  away  by  phrases.  Both  in  France 
and  America,  the  rise  of  democracy  loo  years 
ago  was  marked  by  attempts  to  found  the  system 
on  some  broad  theory,  such  as  the  rights  of 
man,  equality,  or  the  social  contract  theory. 
All  the  great  Americans  who  gave  life  and 
form  to  the  movement  ending  in  the  complete 
democratization  of  our  institutions,  from  Jef- 
ferson and  Franklin  to  Lincoln,  as  well  as  the 
French  constitution  makers  from  1789  to  1848, 
were  impelled  by  the  idea  that  they  had  dis- 
covered a  new  principle  of  government,  which 
could  solve  the  perplexities  of  its  problem, 
bring  to  an  end  the  oppression  of  man  by  man, 
and  change  the  world  from  a  vale  of  tears  into 
an  abode  of  happiness.  To  the  more  phlegmatic 
English,  the  Age  of  Reason  was  to  be  somewhat 
different  and  saner.  Burke  and  Bentham  and 
Adam  Smith  in  their  different  fields  were  great 
rationalists;  but  they  did  not  dream  of  making 
the  world  over.  Bentham  appealed  to  the  prin- 
ciples of  utility,  the  greatest  good  to  the  gfreatest 
number,  a  purely  practical  standard;  the  politi- 
cal philosophy  of  Burke,  which  first  led  him  to 
sympathize  with  the  American,  and  afterward 
to  detest  the  French  Revolution,  was  based  on 
the  simple  truth,  hitherto  almost  unrecognized 
and  still  only  slowly  establishing  itself  in  the 
human  mind,  that  the  welfare  and  decay  of 
states  is  governed  by  laws  analogous  to,  and  at 
many  points  identical  with,  those  which  deter- 
mine the  prosperity  and  failure  in  life  of  indi- 
viduals. 

Comte  insists  that  all  human  knowledge 
passes  through  three  stages,  the  religious,  the 
metaphysical,  and  the  positive  or  rational.  There 
is  no  field  in  which  the  G>mtean  law  seems  to 
work  more  clearly  than  that  of  government 
For  ages  mankind  appeals  to  revelation  and  di- 
vine right;  this  idea  being  expelled,  we  are 
taught  that  ^equality*  or  ^natural  right®  is  the 
true  substitute.  The  final  stage  is  reached  when 
it  is  discovered  that  the  only  real  appeal  is  to 
reason.  All  the  great  publicists  of  the  i8th  cen- 
tury guessed  the  secret.  Their  followers  in 
England  and  America  applied  it. 

A  real  Age  of  Reason  can  hardly  prove  an 
era  of  violent  change.  In  England,  since 
the  Reform  Bill  of  1832,  while  institu- 
tions have  been  liberalized,  nothing  has 
been  destroyed.  The  terrors  of  the  law 
have  been  mitigated;  its  firmness  has  not 
been  impaired.  The  press  has  been  made  free 
without  being  allowed  to  become  licentious. 
Liberty  of  worship  has  been  established,  and  in 
Ireland  the  connection  between  Church  and 
state  has  been  dissolved,  but  the  Church  has 
not  been  despoiled.  Slavery  has  been  abolished, 
but  the  slave  owners  compensated.  The  control 
of  the  crown  and  the  great  landlords  over  elec- 
tions has  been  shaken  off,  and  the  House  of 
Commons  made  strictly  representative;  but  the 
freedom  of  the  representative  to  act  in  accord- 
ance with  his  own  convictions  has  not  been 
tampered  with.  Trade  has  been  made  free, 
and  this  with  absolute  indifference  to  ^reciproc- 
ity*;  English  ports  are  open  to  the  trade  of 
the  whole  world,  no  matter  how  much  any  other 
nation  closes  its  own  —  the  crowning  triumph 
of  Liberal  ideas  as  to  commerce.  The  old 
colonial  system  in  all  the  large  English  speaking 
colonies  has  been  abandoned,  and  a  federal  sys- 
tem of  nearly  independent  states  established  in 


Canada  and  Australia.  A  blow  at  privilege  is- 
the  army  has  been  struck  by  the  abc^ition  of 
the  purchase  of  commissions.  The  immense 
national  debt  left  by  the  wars  with  France 
has  been  greatly  reduced ;  and  a  nearly  oon^ 
sistent  policy  of  peace  with  foreign  nations 
pursued.  The  land  question  in  Ireland,  the  con- 
stant seed  of  trouble  for  centuries,  has  been 
disposed  of,  and  all  these  things  have  been 
accomplished  without  resorting  to  violent  or 
extreme  measures  or  destroying  any  established 
institutions.  These  are  the  reforms  dreamed  of 
in  the  i8th  century,  some  of  them  first  intro- 
duced in  England. 

But  the  form  and  theory  of  the  English 
Constitution  are  still  wonderfully  unchanged. 
It  is  the  fashion  to  speak  of  the  transformation 
of  English  society  and  government  and  law  and 
manners  which  the  last  100  years  has  introduced, 
as  the  ^democratization*  of  English  institutions; 
but  the  word  would  rather  be  rationalization. 
The  state,  the  Church,  the  aristocracy,  and  the 
crown  still  exist  as  potent  factors  in  the  Consti- 
tution; privilege  plays  a  great  part  in  the  law, 
and  birth  and  family  count  socially  for  more 
than  they  are  worth.  The  House  of  Commons 
has  been  democratized,  so  far  as  a  wide  suffrage 
can  of  itself  effect  this  result,  and  the  civil  ser- 
vice has  been  thrown  open,  and  the  abuses  which 
Burke  said  he  loved  to  hear  Mamored  against,* 
overthrown;  but  the  actual  control  of  the  gov- 
ernment is  still  to  a  great  degree  in  the  hands 
of  the  wealthy  and  titled  classes. 

The  most  important  constitutional  change  of 
our  day  in  the  democratic  direction  was,  curi- 
ously enough,  unconsciously  accomplished. 
When  Bagehot  published  his  account  of  the 
English  Constitution  in  the  sixties,  few  peo- 
ple in  England  were  aware  of  how  supreme 
the  House  of  Commons  had  become,  or  how  its 
supremacy  had  been  obtained.  Bagehot  showed 
how  the  ministry  (which  actually  carries  on  the 
government)  had  ceased  to  be  the  agent  of  the 
Crown,  and  grown  to  be  a  sort  of  committee 
representing  the  party  having  for  the  time  be- 
ing the  majority  of  the  Lower  House.  The 
Crown  could  no  longer  refuse  to  call  Mr.  Glad^ 
stone  or  Mr.  Disraeli,  as  the  case  might  be,  to 
form  a  ministry;  and  as  it  was  admitted  that 
the  House  of  Lords  could  no  longer  refuse  to 
pass  a  bill  persistently  demanded  by  the  people's 
representatives,  the  first  inference  seemed  to  be 
that  the  English  government  had  become  a 
parliamentary  democracy  with  but  a  single 
chamber:  without  even  the  checks  and  balances 
of  the  American  Constitution,  or  its  division 
of  powers  and  judicial  control  over  the  legisla- 
ture. Sir  Henry  Maine  was  so  much  impressed 
with  this  idea  that  he  wrote  a  book  to  prove 
that  England  had  become  a  ^pure'^  democracy. 
But  even  here  the  democratization  of  institutions 
was  not  nearly  so  complete  as  it  appeared  on  the 
surface.  Through  all  the  changes  of  the  cen- 
tury, the  crown  has  remained  in  control  of  for- 
eign affairs,  at  the  head  of  the  Church  and  the 
aristocracy;  society  and  wealth  have  been  its 
allies  and  the  great  equalizing  influence  of  mere 
numbers  which  has  played  such  a  potent  part  in 
British  politics,  has  obtained  but  a  slight  con- 
trol in  England. 

Of  course,  it  would  be  absurd  to  attribute 

the  totality  of  progress   in   any  country  to  a 

single   cause.    The   advances   made   by   science 

and  invention  count  for  much;  and  evenr  cojm- 
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xrv  has  had  its  share  in  the  common  progress 
which  made  the  19th  century  mark  a  turning 

Soint  in  the  world's  history.  But  when  we  re- 
ect  that  in  every  country  the  great  advance 
was  preceded  by  a  struggle  between  the  advo- 
cates of  freedom  and  the  old  order,  in  which  the 
former  were  triumphant,  and  through  which 
thor  obtained  control  and  shaped  the  policy  of 
government,  the  inference  is  inevitable  that  free 
mstitutions  haye  enormously  contributed  to  the 
advance;  Those  in  any  country  who  deny  that 
its  welfare  is  bound  up  with  the  rationalization 
of  human  institutions  have  no  evidence  to  appeal 
to.  The  pages  of  their  own  past  are  black  with 
the  proof  of  human  happiness,  comfort,  con- 
tent, and  peace,  even  in  as  moderate  degree  as 
they  have  yet  been  realized  not  only  did  not 
exist,  but  (as  long  as  the  final  court  of  appeal 
in  Church  and  state  was  authority  and  privi^ 
lege)  were  regarded  generally  as  a  rather  silly 
dream ;  they  have  advanced  in  the  last  100  years 
pari  passu  with  those  rationalizing  changes 
which  in  some  countries  have  taken  the  form 
of  dtmoQTSLcy,  and  in  England  of  deliberate  and 
continuous  institutional  reform  through  the 
growth  of  popular  power. 

A  generation  had  grown  up  which  had  en- 
joyed all  the  benefits  of  rational,  free  govern- 
ment, and  yet  had  a  comfortable  state  Church, 
a  satisfactory  aristocracy  and  magistracy,  an 
army  and  navy  officered  by  p^entlemen,  an  ex- 
cellent press,  a  well  administered  system  of 
justice,  a  trained  and  honest  civil  service,  and 
a  full  purse.  The  abuses  which  the  old  Liberal- 
ism had  been  called  to  destroy  had  been  de- 
stroyed. Was  it  worth  while  to  go  on,  after  all 
this,  to  introduce  democracy  for  the  sake  of 
making  things  systematic?  America  and  France 
had  both  started  pure  democracies  but  England 
had  secured  the  benefits  of  solid,  good  p;ovem- 
ment  without  doing  anything  of  the  kmd.  It 
was  not  Imperialism  which  broke  the  Liberal 
party  in  two  under  Gladstone,  and  has  kept  it 
divided;  it  was  the  aversion  for  sweeping  tneo- 
retic  changes  in  the  national  habits  which  has 
always  been  characteristic  of  the  English  peo- 
ple. 

The  remoter  causes  which  have  led  to  the 
present  reaction  against  Liberal  ideas,  the  tide 
of  which  has  been  swelling  for  25  years,  are 
no  doubt  numerous  and  diverse.  Following  on 
a  regime  of  reason,  it  seems  in  some  respects 
like  a  reaction  against  reason  itself;  as  if  the 
new  generation  had  got  tired,  as  an  individual 
might,  of  being  reasonable,  and  were  resolved 
to  try  something  else.  It  has  its  economists, 
who  teach  that  every  country,  if  not  every  town, 
dty  and  village,  has  its  own  political  economy; 
its  historians,  who  think  that  what  really  im- 
proves the  human  race  is  violence  and  war. 
Its  poet  sings  the  praises  at  once  of  law,  order, 
discipline,  violence,  blackguardism,  and  brutal- 
ity. The  writers  who  heralded  it,  like  Froude, 
Carlyle,  and  Ruskin,  deified  force  or  imagina- 
tion, laughed  at  reason,  and  delighted  in  ridicul- 
ing the  absurdities  of  the  economists  under  the 
guidance  of  whose  teachings  English  commerce 
and  the  English  language  nave  spread  over  the 
earth.  Its  publicists  assure  us  that  the  secret  of 
the  permanent  grandeur  of  free  nations,  is 
plenty  of  distant  colonies,  and  a  huge  army  and 
navy  and  its  priests  make  a  laughing  stock 
of  themselves  and  the  religion  they  profess,  by 
peaching   the    sword   as   the   true    means    of 


spreading  the  gospel  of  peace.  The  reactkm 
teaches  that  protection  and  government  bounty, 
that  is,  taxation,  is  the  true  source  of  wealth, 
and  that  privile|pe  is  the  buttress  of  com- 
mon   Tifht.    It    IS    imperialistic    and    military 

—  that  IS,  it  appeals  to  the  passion  for  for- 
eign dominion,  to  greed  and  pride,  while  it  pre- 
tends to  be  democratic  because  it  appeals  to  an 
extended  electorate,  though  its  success  paralyzes 
every  democratic .  impulse.  But  there  are  many 
causes  tending  to  prevent  even  a  reaction  in 
England  from  gomg  to  extremes  —  among 
others  the  publicity  in  the  glare  of  which  most 
public  events  are  now  transacted.  An  instance 
of  this  is  the  publicity  being  brought  to  bear  in ' 
all  its  phases  on  one  of  the  most  recent  develop- 
ments against  the  *open  door,^ — Mr.  Cham- 
berlain's crusade  in  1903  for  ^protection.* 

It  may  be  observed  that  foreign  relations  — 
the  stronghold  of  this  and  every  other  reaction 

—  have  never  been  rationalized  in  England,  nor 
completely  in  any  country.  The  foreign  office 
is  the  only  secret  branch  of  government  left; 
and  through  it  the  executive  retains,  no  matter 
what  the  nominal  constitutional  checks,  the 
privilege  of  plunging  any  country  into  war 
without  notice,  and  of  explaining  the  event  in 
any  way  it  chooses.  At  the  same  time,  none  of 
the  great  powers,  even  of  those  who  have 
most  to  gain  by  it,  is  ready  to  diminish  the  risk 
of  war  by  agreeing  in  advance  to  arbitrate  its 
differences.  This  makes  it  almost  as  easy  to- 
day as  it  was  100  years  ago  for  a  government! 
to  get  up  a  war  for  one  reason  and  mflame  the 
public  into  support  of  it  by  other  and  totally  I 
different  reasons.  Experience  shows  that  no' 
government  function  that  is  secret  can  long  be 
honestly  and  properly  administered.  This  is 
why  the  doors  not  only  of  courts  of  justice, 
but  of  the  legislature  and  other  public  bodies, 
have  been  thrown  open.  Perhaps  the  time  will 
some  day  come  when  the  same  principle  will 
be  seen  to  apply  to  the  transactions  of  states 
between  themselves.  The  principle  of  arbitra- 
tion would  of  itself  entail  publicity  as  to  all 
international  differences. 

On  the  whole,  modern  political  development 
in  England  tends  to  establish,  among  others,  the 
following  conclusions: 

(i)  That  there  is  no  intimate  connection  be- 
tween the  mere  form  of  a  government  and 
national  prosperity.  In  England  we  find,  at  the 
height  of  its  prosperity,  monarchy,  artistocracy, 
and  democracy  existing  side  by  side.  In  South 
America  we  find  democratic  forms  producing 
very  little  prosperity. 

(2)  That  the  conservative  opinion  so  long 
maintained  that  the  popularization  of  institutions, 
necessarily  produces  disaster,  tumult,  and 
anarchy  is  a-  mistake,  the  extraordinary  pros-, 
perity  of  England  having  advanced  pari  passu, 
with  the  popularization  of  her  institutions. 

(3)  That  one  of  the  secrets  of  prosperity  is 
the  emancipation  of  trade  and  industry,  so  far 
as  possible,  from  all  forms  of  control.  The 
^open  door®  of  which  we  now  hear  so  much  is 
only  an  illustration  of  this  principle. 

(4)  That  public  business  cannot  be  managed 
behind  closed  doors  without  becoming  the  pri- 
vate business  of  those  who  carry  it  on. 

(5)  That  wherever  government  is  popular 
and  representative^  success  in  the  management 
of  public  affairs  is  dependent  wholly  on  coi^ 
scious,  determined  effort  at  improvement,  ex- 
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ftctly  as  is  the  case  with  individual  effort  at 
sdf-improvement  in  private  life. 

(6)  That  the  way  to  secure  competency,  fit- 
ness, and  honesty  in  the  public  service  is  to  fol- 
low the  methods  pursued  in  private  life. 

(7)  That  the  worst  way  to  settle  any  public 
question  is  violence,  that  is,  war.  During  the 
period  of  England's  great  prosperity,  1850-&), 
she  engaged  in  no  important  foreign  war  except 
that  of  the  Crimea,  which  was  inconclusive  and 
useless. 

The  enthusiasts  of  the  i8th  century  were 
laughed  at  for  putting  these  ideas  into  people's 
heads.  The  reactionaries  of  to-day  are  trying 
to  disprove  them.  We  have  in  the  contemporary 
history  of  England  a  monumental  indication  that 
the  task  will  be  impossible.  See  Boer  War; 
Crimea;  Gladstone;  Pitt. 

English  Snipe,  a  name  among  American 
sportsmen  for  the  common  American  snipe 
{Gallinago  delicaia ) . 

English  Sparrow.     See  House  Sparrow. 

Engrafting.     See  Grafting. 

Engraving,  the  execution  of  works  of  art 
on  plates  intended  for  printing.  Impressions 
from  metal  plates  are  named  engravings,  prints, 
or  plates ;  those  printed  from  wood  bemg  called 
indifferently  wood  engravings  and  wood-cuts. 

Engraving  on  wood,  intended  for  printing  or 
impressing  from,  long  preceded  copperplate  en- 
graving. It  is  to  Germany  we  are  mdebted  for 
the  choicest  specimens  of  early  wood  engraving; 
and  among  these  the  works  of  Albert  Durer 
stand  pre-eminent  for  delicate  yet  spirited  execu- 
tion. 

The  first  English  engravers  on  wood  worthy 
of  notice  are  Edward  Kirkali,  born  in  1695,  and 
John  Baptist  Jackson,  who  died  in  1754- ,  But 
the  art  had  no  real  vitality  in  England  until  the 
brothers  Bewick,  about  the  close  of  the  i8th 
century,  founded  the  English  school  of  wood- 
engraving,  which  has  since  attained  a  position 
second  to  no  other. 

Copperplate  engraving  arose  in  the  15th  cen- 
tury. Until  then  the  art  of  engraving  on  metal 
had  been  confined  to  decorating  sacred  vessels, 
armor,  services  of  plate,  etc.,  with  emblematic 
figures,  and  other  pictorial  and  ornamental  de- 
vices. 

Although  the  earliest  use  of  engraved  copper 
plates  for  printing  impressions  on  paper  has  been 
claimed  for  German  artists,  it  is  now  generally 
agrreed  that  the  practice  was  first  established  by 
the  Florentine  goldsmith  and  engraver,  Fini- 
guerra,  an  impression  from  one  of  his  works 
having  been  recognized  as  produced  in  1440,  the 
date  of  the  earliest  German  print  being  1460. 
The  new  art  had,  however,  very  soon  spread 
over  Italy  and  Germany,  for  before  the  close  of 
the  century  many  eminent  engravers  had  risen 
in  both  countries. 

A  perceptible  change  in  style  about  the  end 
of  the  17th  century  marks  the  rise  of  the  modem 
continental  schools  of  engraving.  Since  then 
the  artists  of  France,  Italy,  and  Germany,  have 
rivaled  each  other  in  producing  many  noble 
specimens  of  their  skill  and  industry. 

Great  Britain  possesses  no  early  engravers  in 
the  simple  style  worthy  to  rank  with  the  conti- 
nental masters;  and  it  was  not  until  the  middle 
of  the  17th  century  that  a  few  English  and  nat- 
uralized foreign  artists,  by  their  successful  culti- 
vation of  the  compound  process,  gave  an  impulse 


to  the  art,  which  had  hitherto  languished  in 
complacent  mediocrity.  The  succeeding  century 
produced  many  native  engravers  who  contrith 
uted  to  raise  the  British  school  to  high  emi- 
nence. The  most  celebrated  of  these.  Sir  Rob- 
ert Strange  and  William  Woolet,  may  be 
regarded  as  the  founders  in  Great  Briuin  ol 
the  styles  in  which  they  respectively  excelled. 

In  proceeding  to  describe  the  methods  and 
the  instruments  employed  in  the  different  styles, 
we  give  precedence  to  line-engraving,  not  only 
on  account  of  its  demanding  greater  manipula- 
tive skill,  and  that  in  it  the  highest  triumphs  of 
the  art  have  been  achieved,  but  also  because  a 
description  of  the  tools  and  many  of  the  pro- 
cesses will  include  those  used  in  most  of  the 
other  branches. 

Line-engraving. '^  As  implied  by  the  term  this 
is  executed  entirely  in  lines.  The  tools  are  few 
and  simple.  They  consist  of  the  graver  or 
•burin,*  the  point,  the  scraper,  and  the  burnisher ; 
an  oil-stone  or  hone,  dividers,  a  parallel  square, 
a  magnifying  lens,  and  a  blind,  or  shade  of  tissue 
paper,  to  make  the  light  fall  equally  on  the 
plate.  For  leveling  important  erasures  there 
are  used  callipers,  a  small  steel  anvil,  a  small 
pointed  hammer^  and  punches. 

On  commencing  a  plate,  the  first  procedure  of 
the  engraver  is  to  make  a  careful  outline  of  his 
subject  upon  thin  paper,  with  a  black-lead  pencil 
The  next  step  is  to^  lay  the  Aground*  on  the 
plate;  and  an  essential  preliminary  is  to  thor- 
oughly cleanse  its  surface.  Copper  is  effec- 
tually cleaned  by  a  mixture  of  fine  whiting  and 
turpentine  spread  over  the  heated  plate,  and 
when  the  turpentine  evaporates,  wiping  off  the 
whiting  with  clean  rag.  The  most  efficient 
means  of  cleaning  a  steel  plate  is  a  strong  lye, 
or  solution  of  the  common  black  ashes  of  the 
shops,  and  turpentine.  With  this  mixture  the 
plate  is  repeatedly  washed,  and  each  time  rinsed 
with  cold  water ;  finally,  it  is  rubbed  dry  with  a 
scrupulously  clean  cotton  rag.  The  hand-vise 
is  now  attached  to  one  comer  of  the  plate,  a 
small  thick  fold  of  paper  protecting  the  face  at 
that  part;  then  the  plate  is  laid  face  upward 
on  a  moderately  hot  iron;  or,  better  still,  a  tin 
box  filled  with  water,  kept  boiling  by  a  charcoal 
stove,  or  spirit-lamp  beneath.  By  this  latter 
contrivance  all  risk  of  burning  the  ground,  and 
thus  making  it  unfit  for  etching,  is  avoided. 
When  the  plate  is  hot  enough,  the  ball  of  etching 
ground  is  rubbed  over  the  surface,  the  heat  caus- 
ing it  to  melt  and  ooze  through  its  wrapper  of 
silk.  The  ground  is  then  spread  oy  light  and 
rapid  strokes  with  the  roimded  face  of  the 
dauber,  continued  until  every  part  is  thoroughly 
covered  with  an  equal  thin  coating.  The  ground 
must  now  be  smoked  while  the  plate  is  hot,  by 
holding  it  face  downward,  and  passing  the  flame 
of  two  or  three  wax  tapers  loosely  tied  together, 
rapidly  to  and  fro  and  across  its  surface,  till  it 
becomes  a  clear  shining  black ;  but  care  must  be 
taken  not  to  bum  it,  by  permitting  the  flame  to 
rest  an  instant  on  one  place.  The  plate  being 
cooled  the  paper  on  which  the  outline  is  drawn 
is  damped,  placed  carefully  face  downward  on 
the  plate,  and  secured  in  its  position  by  small  bits 
of  bordering  wax;  another  piece  of  paper,  also 
damped,  is  next  laid  over  it,  and  the  whole 
passed  through  the  roller-press  used  for  printing 
plates.  When  the  paper  is  lifted  off,  the  pencil 
outline  is  found  transferred  in  reverse  to  the 
shining  black  surface  mj-^^^e^'i^'^JbOgie 
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Etching. —  To  protect  the  outline  and  ground 
during  this  process,  supports  made  of  paper, 
wood,  or  leather,  about  one  eighth  of  an  inch 
thick,  are  fixed  on  the  margin ;  resting  on  these 
the  parallel  square  is  laid  across  the  plate  for  the 
two-fold  purpose  of  supporting  the  hand  and  of 
guiding  the  point  In  a  landscape,  outlining  and 
etching  in  the  parts  go  on  simultaneously;  but 
in  an  historical  piece  the  outline  must  first  be 
secured  by  dotting  it  in  carefully  with  the  point, 
and  then  all  parts  of  the  subject  it  is  desirable  to 
etch  are  proceeded  with. 

When  the  etching  is  completed  the  sup- 
ports are  taken  off,  and  the  bridge — a 
thin  board,  having  cross  pieces  aboilt  one  inch 
thick  under  each  end  —  is  laid  across  the  plate  to 
support  the  hand.  The  margins  are  then  painted 
over  with  varnish  of  brunswick  black  thinned 
with  turpentine,  the  entire  surface  of  the  ground 
carefully  examined,  and  all  breaks  or  scratches 
penciled  oyer  with  the  varnish  which  resists  acid 
equally  with  the  ground.  When  this  hardens,  a 
wall  of  bordering  wax  about  an  inch  high  is 
placed  round  the  subject,  and  pressed  firmly  down 
on  the  plate  to  retain  the  acid  which  is  now  ap- 
plied. It  must  be  borne  in  mind  that  the  spaces 
between  the  lines,  however  narrow,  and  all  parts 
not  touched  with  the  point,  are  protected  from 
the  action  of  the  acid  by  the  ground.  Nitrous 
acid  mixed  with  three  or  four  parts  water  and  a 
little  sal  ammoniac  is  used  to  corrode  copper. 
When  poured  on,  small  bubbles  of  fixed  air  rise 
out  of  and  collect  upon  the  lines ;  these  must  be 
continually  brushed  off  with  a  soft  feather,  other- 
wise foul  or  irregular  biting  ensues.  A  quarter 
of  an  hour  generally  suffices  to  corrode  the 
lightest  parts  to  a  sufficient  depth  and  breadth. 
The  acid  is  then  poured  off,  the  surface  of  the 
plate  washed  with  clean,  cold  water,  and  gently 
dried  with  blotting  paper,  or  by  the  wind  of  a 
pair  of  bellows.  The  light  parts  being  protected 
by  varnish,  acid  is  again  poured  on,  and  the  pro- 
cess is  repeated  till  all  the  successive  degrees  of 
dept » are  obtained. 

The  biting-in  being  accomplished,  a  proof  is 
taken  preparatory  to  the  next  step  toward  com- 
pletion. Finally,  the  burnisher  is  brought  into 
play  alternately  with  the  graver  and  point,  to 
give  the  last  finish  to  all  parts. 

An  almost  incredible  amount  of  laborious  and 
carefully  minute  graving  is  required  in  a  highly 
finished  historical  plate  to  bring  out  the  proper 
effects  of  form,  texture,  relief,  and  to  impart  to  it 
the  unity,  breadth,  and  mellowness  of  effect 
essential  to  a  highly  finished  engraving;  but 
many  proofs  and  retouchings  are  necessary  ere  a 
satisfactory  result  is  obtained. 

Painters*  or  Amateur  Etching, —  This  art  is  a 
favorite  pursuit  with  amateurs  and  little  practice 
in  the  use  of  the  graver  and  dry  point  suffices 
for  finishing  this  description  of  work. 

Aquatinta. —  This  method,  as  first  practised 
and  still  followed,  has  been  already  described. 
See  Aquatinta, 

Meesotinto, —  This  process  differs  fundamen- 
tally from  all  other  styles  of  engraving  on  copper 
or  steel,  inasmuch  as  in  it  the  lights  and  grada- 
tions are  scraped  and  burnished  out  of  a  prepared 
dark  ground,  whereas  in  other  methods  the  shad- 
ing is  corroded  or  cut  into  a  blank  surface. 

The  Mixed  Style, —  This  is  based  on  mezzo- 
tinto^  which,  still  forming  the  great  mass  of 
shading,  is  in  this  method  combined  with  line  and 
itipple  in  such  proportions  as  the  taste  of  the 


artist  suggests.  All  the  tools  employed  in  other 
styles  are  required  for  this;  the  roulette  being 
largely  used  in  subordinate  parts. 

Engraving    on    Wood. —  See    Wood-encrav- 

ING. 

Mechanical  and  Photographic  Process. —  En- 
graving in  recent  times  has  suffered  much  from 
the  rivalry  of  photographic  and  mechanical  sub- 
stitutes. The  most  important  of  these  is  known 
as  photogravure  or  heliogravure.  The  beauty  of 
the  work  produced  by  means  of  this  process  in 
the  reproduction  of  paintings,  of  drawings  in 
monochrome  made  for  the  purpose,  and  of  photo- 
graphs direct  from  nature,  has  raised  it  to  a 
position  of  great  importance.  A  photo-mechani- 
cal process  which  is  much  used  in  the  reproduc- 
tion of  the  plates  of  the  older  engravers  and 
etchers,  and  m  the  production  of  intaglio  etched 
plate-reproductions  from  pen  drawings  has  been 
carried  to  great  perfection,  some  of  the  work 
produced  being  almost  equal  to  the  finest  original 
etchings.  A  positive  photograph  is  taken  of  the 
drawing  or  engraving  to  be  reproduced  (that  is, 
the  lines  are  black,  the  whites  clear  glass) ;  this 
is  placed  over  a  copper  plate  coated  with  a  bi- 
tuminous varnish,  and  exposed  to  the  light. 
Where  the  lines  of  the  photograph  have  pro- 
tected the  varnish  from  the  light  it  remains 
soluble,  but  where  the  light  has  affected  it 
through  the  glass  it  becomes  insoluble.  The  var- 
nish may  then  be  dissolved  from  the  lines  and 
the  copper  exposed  exactly  as  if  the  etching  point 
had  been  used  to  make  the  drawing  on  an  etching 
ground.  The  plate  is  then  bitten  in  the  usual 
manner,  and  nnallv  touched  up  and  improved 
with  the  graver.    See  Photo-engraving. 

Engrossing,  an  act  which,  on  ancient  stat- 
ute books,  when  the  natural  laws  of  trade  were 
little  understood,  and  political  economy  not 
even  guessed  at,  was  set  down  as  a  crime.  It 
consisted  in  something  similar  to  what  now- 
adays is  known  as  ^cornering  the  market*  by 
buying  up  the  crops  or  the  herds  wholesale 
(Fr.  en  gros)  before  they  were  fit  for  use,  in 
order  to  retail  them  at  a  great  profit  when  they 
matured  and  were  available  for  consumption. 
The  offense  was  not  only  a  statutory  offense 
in  England,  but  a  crime  in  common  law,  and 
from  the  time  of  Edward  VI.  to  that  of  Queea 
Anne  laws  were  repeatedly  passed  for  its  re- 
pression. Even  in  the  last  century  a  prosecu- 
tion for  engrossing  was  witnessed  in  an  English 
law  court.  In  acts  7  and  8  Victoria,  ch.  24, 
the  offenses  known  as  forestalling,  engrossing, 
and  regrating,  or  retailing  at  a  profit,  were 
abolished.  In  recent  years  there  has  been  a 
good  deal  of  litigation  in  the  United  States, 
and  much  discussion  all  over  the  civilized 
world  with  regard  to  the  legality  of  corpora- 
tions formed  for  the  express  purpose  of  monop- 
olizing the  trade  in  certain  necessities  or  luxu- 
ries of  life.  See  Combinations;  Monopoly; 
Restraint  of  Trade;  Trusts. 

The  term  is  also  used  to  denote  the  careful 
transcription  of  a  deed,  statute,  or  other  legal 
document,  in  large  hand;  and  is  often  applied, 
in  the  United  States,  to  the  final  and  certified 
copy  of  a  statute,  which  is  ready  to  be  signed 
by  the  President,  or  the  governor  of  a  State. 

Enhannonic  (from  Gr.  A«op/iowr5t,  in 
accord)  in  Greek  music,  a  mode  little  known 
about,  but  distinguished  by  the  use  of  small  in- 
tervals or  quarter  tones,  such  as  the  tetrachord 
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of  which  the  first  two  steps  were  quarter  steps 
and  the  third  a  major  third.  In  modem  music 
used  as  a  general  term  to  denote  a  difference  in 
degree  but  not  in  pitch,  though  specifically 
there  is  a  slight  variation  of  pitch,  which  the 
same  note  takes  according  to  its  adjustment  to  a 
fundamental  tonic.  Thus  CKand  D  V  are  prac- 
tically the  same  note  on  keyed  instruments,  yet 
strictly  speaking,  the  former  should  be  produced 
by  15-16  of  the  whole  string  sounded,  the  latter 
by  9;io.  An  enharmonic  change  of  key,  that  is 
shifting  from  one  scale  to  another,  as  in  trans- 
posing CKto  D  b.  often  enables  a  composer  to 
write  more  easily  by  avoiding  recurrent  acci- 
dentals. 

Enhuber,  en'hoo-ber,  Karl  von,  German 
(painter:  b.  Hof,  Bavaria,  16  Dec.  181 1 ;  d.  Munich 
6  July  1867.  He  studied  at  Munich,  at  first  be- 
ing known  as  an  animal  painter  and  later  apply- 
ing himself  to  romantic  and  humorous  themes. 
He  was  made  an  honorary  member  of  the 
Munich  Academy  1858,  and  wears  the  order  of 
St.  Michael.  Among  his  works  are:  ^The 
Dying  Gunner^ ;  <  Poachers^ ;  < Smoking  Boy^ ; 
< Interrupted  Game  of  Cards^ ;  ^Grandfather's 
Delight^ :  ^Wood  Carver  in  His  Shop^ ;  and 
*  Stage  Coach  at  the  Tavern.^ 

Enkhuizen,  enk'hoi-zen  (Lat.  Enchusa)^ 
Holland,  a  town  on  a  projection  in  the  Zuyder 
Zee,  29  miles  northeast  of  Amsterdam.  It  was 
once  a  place  of  great  importance  and  had  an  ex- 
tensive commerce,  and  a  population  of  40,000. 
Pop.  7»050. 

Enna,  en'a,  or  Henna.    See  Castrogiovannl 

En'neking,  John  Joseph,  American 
painter:  b.  Minister,  Ohio,  4  Oct.  1841.  He 
studied  at  Munich  and  Paris,  and  was  a  pupil  of 
Bonnat  and  of  Daubigny.  He  paints  chiefly 
landscapes  and  figure  paintings.  He  received 
honorable  mention  at  the  Paris  Exposition  of 
IQOO,  and  among  his  works  are:  < Moonlight  on 
the  Giudecca,  Venice^  (1876)  ;  <  Freshly  Picked^ ; 
<Drove  of  Cattle  on  a  November  Day>  (1878) ; 
^The  Obersee* ;  ^Farmyard  Scene  in  France* ; 
<  November  Twilight>  (1881)  ;  <  Summer  Twi- 
light' (1883);  ^Indian  Summer>  (1885);  <The 
Coming  Storm' ;  and  ^Springtime.' 

Ennemoser,  Joseph,  yo'sef  en'e-mo-zer, 
Austrian  medico-philosophic  writer:  b.  Tyrol  15 
Nov.  1787:  d.  Egern  19  Sept.  1854.  He  fought 
in  the  rising  of  the  Tyrolese  against  the  French 
1809.  After  the  Peace  of  Paris  he  went  to  Berlin, 
where  he  finished  his  studies  and,  1816,  took  his 
degree  in  medicine.  In  1819  he  became  professor 
of  medicine  at  the  new  University  of  Bonn.  In 
1841  he  went  to  Munich,  where  he  obtained  great 
reputation  by  the  application  of  magnetism  as  a 
curative  power,  and  published  several  works  on 
that  subject. 

Ennery,  Adolphe  Philippe  De,  a-dolf  fe- 
lep  den-ne-re,  French  dramatist:  b.  Paris  17 
June  181 1 ;  d.  there  26  Jan.  1899.  He  began  life 
as  a  clerk,  but  later  turned  to  the  drama ;  studied 
scenic  effects,  the  quick  change  from  the  tragic 
to  the  comic,  and  the  contrast  between  the  serious 
and  ludicrous  characters.  He  subsequently  be- 
came the  master  of  modern  melodrama,  produc- 
ing alone  and  in  collaboration  some  200  plays. 
During  the  50  years  of  his  active  life  he  accumu- 
lated a  fortune  of  $1,200,000.  His  most  success- 
ful plays  include:     ^Taking  of  Peking';  <Mary 


Jane^  (1845)  ;  ^Two  Orphans^  (1873)  ;  ^Martyr- 
dom' ;  ^The  Grace  of  God' ;  ^Grandmother.' 

Ennes,  Antonio,  an-td'ne-o  en'nas,  Portu- 
guese dramatist:  b.  Lisbon  1848.  He  was  for 
some  years  prominent  in  journalism,  and  after- 
ward held  high  government  offices.  His  first 
play,  ^The  Lazarists,'  had  extraordinary  success 
in  Portugal  and  Brazil,  and  long  held  the  stage. 
It  was  followed  by  the  comedy  ^Eugenia  Milton' 
(1874),  and  the  dramas  ^The  Troubadours'; 
^The  Mountebank' ;  *The  Emigration' ;  <A  Di- 
vorce.' The  last  was  translated  into  Italian  and 
French. 

En'nis,  Ireland,  town,  in  county  Clare,  on 
the  Fergus,  19  miles  northwest  of  Limerick.  It 
contains  a  Roman  Catholic  college  and  Ennis 
College,  founded  by  Erasmus  Smith.  O'Con- 
nell's  monument  and  the  ruins  of  a  13th  century 
Franciscan  abbey  are  among  its  attractions,  A 
considerable  trade  in  grain,  flour,  and  agricul- 
tural produce  is  carried  on,  and  large  fairs  and 
markets  are  held.    Pop.  5,460. 

Enniscorthy,  en-is-kor'thi,  Ireland,  town, 
in  the  county  of  Wexford,  situated  on  the  river 
Slaney,  77  miles  south  of  Dublin.  There  is  an 
old  castle  erected  by  one  of  the  early  Norman 
conquerors,  and  in  the  neighborhood  is  Vinegar 
Hill,  the  scene  of  a  skirmish  in  1798  when  the 
town  was  stormed  by  the  rebels.  The  river 
Slaney  is  navigable,  and  there  is  a  considerable 
trade  in  provisions.    Pop.  5,648. 

Enniskirien,  Ireland,  a  borough  and  mar- 
ket town  of  county  Fermanagh ;  37  miles  north- 
east of  Sligo;  on  an  island  in  the  river  Erne, 
which  connects  the  upper  and  lower  sections  ox 
Lough  Erne.  Suburbs  are  on  the  adjoining 
mainland.  In  its  town  hall  are  kept  the  flags  of 
the  battle  of  the  Boyne.  The  battle  of  1689,  be^ 
tween  the  forces  of  James  II.  and  William  III., 
in  which  William's  forces  were  victorious,  took 
place  here.  The  noted  regiment  called  Ennis- 
killen  Dragoons,  or  6th  Dragoons,  were  first 
formed  from  the  defenders  of  the  town  at  this 
battle.  The  manufacture  of  cutlery,  straw  hats, 
shirts  and  collars,  and  the  tanning  of  leather  are 
carried  on  here,  and  the  trade  is  considerable. 
Pop.  5,570. 

En'nius,  Quintus,  Latin  poet:  b.  Rudiae, 
near  Brundusium,  239  b.c  ;  d.  169  B.C.  When  he 
was  38,  Cato  the  Censor  brought  him  to  Rome, 
where  he  soon  gained  the^  friendship  of  the 
most  distinguisheamen,  and  instructed  the  young 
men  of  rank  in  Greek.  With  an  extensive 
knowledge  of  the  Greek  language  and  literature 
he  united  a  thorough  acquaintance  with  the 
Oscan  and  Latin  tongues,  and  exerted  ^reat  in- 
fluence on  the  last.  He  wrote  an  epic  poem 
in  hexameters,  ^The  Annals' ;  tragedies  and 
comedies;  satires,  epigrams,  precepts,  etc.,  but 
nothing  now  remains  but  fragments  given  as 
quotations  in  other  ancient  authors,  many  of 
them  mere  citations  by  grammarians  and  other 
insignificant  extracts.  A  few  larger  fragments 
have  been  preserved,  which  give  a  favorable  im- 
pression of  his  genius.  His  success  in  his  own 
day  was  great.  His  poems  were  for  a  long 
period  read  aloud  to  admiring  multitudes,  and 
they  were  often  quoted  and  referred  to  by  the 
great  writers  of  antiquity.  See  Sellar,  ^ Roman 
Poets  of  the  Republic' 

Enns,  ens,  river  in  Austria,  has  its  rise  in 
the  Alps  of  Salzburg,  flows  north-northeast,  and 
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ttien  takes  a  northwesterly  course  into  the 
Danube.  Length  about  i6o  miles.  It  divides 
Austria  into  Upper  Austria  and  Lower  Aus- 
tria. 

E'noch,  Hebrew  patriarch.  He  became 
the  father  of  Methuselah  at  the  age  of  65  years ; 
and  we  are  told  that  he  *^walked  with  God,^  and 
at  the  age  of  365  years  «God  took  him.»  The 
words  quoted  are' generally  understood  to  mean 
that  Enoch  did  not  die  a  natural  death,  but  was 
removed  as  Elijah  was.  The  book  of  Hebrews 
(xi.  5)  confirms  this  view.  Enoch  is  the  name 
of  three  other  persons  in  the  Bible,  one  of  them 
being  the  eldest  son  of  Cain  (Gen.  iv.  17). 

Enoch,  Book  o£»  an  ancient  apocalyptic 
work  in  the  Ethiopic  language,  of  an  assumedly 
prophetical  character,  of  considerable  impor- 
tance on  various  accounts,  and  particularly  be- 
cause of  its  quotation  by  St.  Jude  in  the  14th  and 
15th  verses  of  his  epistle.  It  is  referred  to  by 
many  of  the  early  fathers,  and  Tertullian  be- 
lieved it  to  be  canonic.  Latterly  it  became  dis- 
credited, and  finally  was  lost  to  the  Western 
Church,  being  known  in  Europe  only  by  the  ref- 
erences of  these  and  other  early  writers.  Bruce, 
the  celebrated  traveler,  in  1773,  discovered  two 
Ethiopic  manuscripts  of  it  in  Abyssinia,  where 
it  was  still  extant,  and  brought  them  home  with 
him.  Other  manuscripts  were  subsequently 
found,  and  it  has  since  been  repeatedly  trans- 
lated and  criticised  in  Europe,  the  Ethiopic  text 
having  also  been  published.  The  best  translation 
(with  commentary)  is  that  of  Prof.  Charles: 
^The  Book  of  Enoch>  (1893).  According  to 
him  ^The  Book  of  Enoch^  as  translated  into 
Ethiopic  belongs  to  the  last  two  centuries  B.C. 
All^  the  writers  of  the  New  Testament  were  fa- 
miliar with  it,  and  were  more  or  less  influenced  by 
it  in  thought  or  diction.  The  Ethiopic  version 
was  translated  from  the  Greek,  but  the  original 
was  m  Hebrew  or  Aramaic,  It  consists  of  reve- 
lations supposed  to  have  been  made  to  Enoch  and 
Noah.  These  refer  to  the  state  of  future 
blessedness^  to  judgments  upon  the  wicked,  and 
to  the  commg  of  the  Messiah.  They  are  full  of 
elaborate  imagery  founded  on  the  Book  of 
Daniel  and  other  portions  of  the  Old  Testament, 
upon  which  the  dogmatical  teaching  of  the  Book 
of  Enoch  is  also  founded.  Prof.  Charles  regards 
it  as  having  been  based  on  five  separate  treatises, 
which  were  fused  together  and  modified  in 
various  ways,  the  final  editor  having  made  use  of 
a  lost  apocalypse,  called  the  Book  of  Noah.  See 
^Encyclopaedia  Biblica,^  Vol.  I.  (1899). 

Enoch  Arden,  a  narrative  poem  by  Alfred 
Tennyson  (1865).  Its  theme  is  the  return  of  a 
shipwrecked  mariner  to  his  home  after  a  lapse  of 
several  years,  only  to  find  that  hts  wife  has  mar- 
ried in  his  absence,  believing  him  dead. 

Enomo'to,  Buio,  Japanese  statesman:  b. 
Tokyo.  He  was  educated  in  Europe,  and  re- 
turning to  Japan  in  1867,  became  the  first  presi- 
dent of  a  republic  which  he  established  in  the 
island  of  Yego.  but  was  ousted  by  the  Japanese 
army  1869.  After  imprisonment  for  two  years, 
he  was  appointed  vice-admiral  in  the  Japanese 
navy  1874.  He  served  as  minister  plenipoten- 
tiary to  Russia  and  became  a  member  of  the 
council  of  state  and  minister  of  education  1888, 
minister  of  foreign  affairs  1891,  and  minister  of 
airricuhure  and  commerce  1892,  which  office. he 
held  for  four  years. 


EnoB,  a'nos,  Turkey,  town  o«i  the  north 
coast  of  the  JEgesai,  70  miles  south  by  west  of 
Adrianople.    Pop,  7,ooa 

Enriquer  Gomez,  Antonio,  3n-td'ne^5 
en-re'keth  go'meth  {properly  Enriquez  db 
Paz),  Spanish  poet;  son  of  a  converted  baptized 
Portuguese  Jew:  b.  Segovia  early  in  the  17th 
century.  He  entered  the  army  in  his  aotfa 
year,  and  rose  to  the  rank  of  captain ;  but  in  16^ 
fled  to  Amsterdam,  and,  having  there  professed 
the  Jewish  faith,  was  in  1660  burned  in  effigy  at 
a  Seville  auto*da-fe.  The  date  of  his  death  is 
not  known.  For  his  22  comedies,  of  which  some 
passed  as  Calderon's,  and  his  poems,  consult 
Ticknor,  <  History  of  Spanish  Literature.^ 

Enschede,  ens'na-de,  Holland,  town  in 
the  province  of  Overyssel,  30  miles  east-northeast 
of  Zutphen.  Rebuilt  since  its  destruction  by  fire 
in  1862,  it  has  large  yam^  and  cotton-mills.  Pop. 
16,178. 

Ensenada,  en-sa-na'da  (Spanish,  a  dreek, 
cove,  or  bay),  Argentina,  (i)  Seaport  in  the 
province  of  Buenos  Ayres,  the  port  of  La  Plata. 
(3)  Seaport  of  Mexico,  in  the  northern  part  of 
Lower  California,  on  the  Pacific  coast,  at  the 
head  of  the  Bay  of  Todos  los  Santos. 

Ensign,  the  Bag  or  colors  of  a  regiment, 
in  England,  consisting  of  a  field  of  white,  blue  or 
red,  with  the  union  in  the  upper  comer,  near  the 
staff.  Of  naval  ensigns  the  white  flag  is  con- 
fined to  the  royal' navy,  the  red  to  the  merchant 
service,  the  blue  to  the  naval  reserves.  In  the 
American  navy  the  ensign  is  the  national  flag, 
and  it  is  also  flown  by  the  merchant  service.  In 
England,  up  to  1871,  the  lowest  grade  of  commis- 
sioned officers  in  a  regiment  of  infantry,  by  the 
senior  of  whom  the  regimental  ensigns  or  colors 
were  carried.  The  name  is  now  abolished,  the 
title  of  2d  lieutenant  being  substituted  for  it 
Also  the  title  of  the  lowest  grade  of  commis- 
sioned officers  in  the  United  States  navy. 

Ensilage^  en'sMaj.    See  Silage. 

En'statite,  a  native  silicate,  chiefly  of  mag* 
nesium,  but  also  containing  more  or  less  iron 
and  aluminum.  The  mineral  commonly  occurs 
in  massive  or  fibrous  forms,  but  distinct  crys- 
tals, prismatic  in  habit,  and  belonging  to  the 
orthorhombic  system,. are  also  occasionally  found. 
Its  color  varies  from  white  to  green.  Its  hard- 
ness is  5.5,  and  its  specific  gravity  about  3.2. 
Enstatite  is  a  common  constituent  of  peridotitcs, 
crystalline  schists,  and  meteorites,  and  is  also 
associated  with  certain  serpentines.  It  belongs 
in  the  pyroxene  group,  is  insoluble  in  hydro- 
chloric acid,  and  before  the  blow-pipe  it  fusef 
only  along  its  thin  edges.  The  name  (Greek, 
^adversary*)  refers  to  these  refractory  quali- 
ties. 

Entablature,  in  architecture,  the  horizon- 
tal, continuous  work  which  rests  upon  a  row  of 
columns,  and  belongs  especially  to  classical  archi- 
tecture. It  consists  of  three  principal  divisicn:, 
the  epistyle  or  architrave  immediately  above  the 
abacus  of  the  column,  next  the  frieze,  and  then 
the  cornice.  In  large  buildings  projections  sim- 
ilar to  and  known  also  as  entablatures  are  often 
carried  round  the  whole  edifice,  or  along  one 
front  of  it. 

En'tada,  a  genus  of  leguminous  plants 
containing  about  a  dozen  species  of  climbing 
tropical  shrubs,  remarkable  for  the  great  size  of 
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llieir  pods.  B.  scandens  has  pods  which  measure 
from  six  to  eight  feet  in  length.  The  seeds  have 
a  hard,  woody,  and  beautifully  polished  shell,  and 
are  often  made  into  snuff-boxes,  scent-bottles,  etc. 

Entail',  the  settlement  of  an  estate  so  that 
it  shall  pass  according  to  a  certain  rule  of 
descent.  In  England  after  the  Norman  Conquest 
estates  were  frequently  granted  to  a  man  and  the 
heirs  of  his  body,  but  in  time  the  law  courts  inter- 
preted such  grants  as  conferring  a  fee  simple 
conditional,  so  that  when  the  condition,  namely 
the  begetting  of  an  heir,  was  fulfilled,  the  estate 
became  a  fee  simple  absolute  and  could  be  alien- 
ated by  the  grantee.  The  statute  ^De  Donis 
Conditionalibus,^  passed  in  1285,  declared  that 
this  interpretation  was  contrary  to  the  intention 
of  the  grantors,  and  enacted  that  in  all  future 
grants  of  this  nature  the  grantee  should  have  no 
power  to  alienate  the  estate,  and  that  on  the  fail- 
ure of  issue  the  land  should  revert  to  the  grantor. 
The  effect  of  this  statute  was  to  prevent  the  free 
conveyance  of  land,  but  gradually  the  lawyers 
created  a  series  of  proceedings,  known  as  nnes 
and  recoveries,  by  means  of  which  a  tenant  in 
possession  could  bar  the  entail  and  convert  his 
estate-tail  into  a  fee  simple,  that  is,  into  his  abso- 
lute property.  (See  Fee,  Estate.)  These  reme- 
dies created  by  the  courts  were  abolished  by  the 
Fines  and  Recoveries  Act,  passed  in  1833,  and  a 
direct  means  of  barring  entails  was  introduced. 
This  statute  enacts  that  every  actual  tenant-in-tail 
shall  have  full  power  to  dispose  of,  for  an  estate 
in  fee  simple  absolute,  or  for  any  less  estate,  the 
lands  entailed,  but  a  tenant-in-tail  in  remainder, 
expectant  on  an  estate  of  freehold,  cannot  bar  the 
entail,  though  he  may  bar  his  own  Issue,  without 
the  consent  of  the  ^protector  of  the  settlement,* 
who  is  usually  the  tenant  for  life. 

Entasis,  gn'ta-sis,  in  architecture,  the  deli- 
cate outward  curve  of  a  column,  found  in  per- 
fection in  the  Doric  column,  by  which  an  arc 
is  described  whose  highest  point  is  about  mid- 
way between  capital  and  base.  This  swelling  of 
the  column  is  intended  to  counteract  the  optical 
error  by  which  a  rigidly  straight,  perpendicular 
line  has  a  tendency  to  appear  concave.  The 
entasis  is  also  calculated  to  suggest  life  and  mo- 
tion in  the  column  under  the  superimposed 
weight  of  the  entablature. 

Entelechy,  eil-terc-kl,  a  Greek  word  mean- 
ing •the  bringing  to  completion*),  in  the  peri- 
patetic philosophy  of  Aristotle  is  the  transition 
or  connecting  action  between  what  he  calls 
d^vafut,  potentiality,  and  V>w,  actuality ;  that 
which,  among  the  schoolmen,  is  conceived  as 
intervening  between  the  posse,  and  the  esse, 
for  example,  between  the  infinite  possibilities  of 
omnipotence  in  the  Supreme  Being,  and  their 
manifestation  in  creation  and  active  providence. 

Entellus  Monkey,  or  Hoonoomaun,  an 
anthrop9id  ape  pr  monkey  included  in  the  fam- 
ily SimiadcB.  Its  general  name  is  Semnopithe- 
cus,  pithecus  standing  for  ape,  and  the  rest  of 
the  word  signifying  sacred,  or  holy.  This  name 
has  reference  to  the  superstitious  veneration  in 
which  the  animal  is  held  by  the  people  in  the 
land  of  its  nativity.  The  specific  name  entellus 
contains  the  idea  of  command,  and  may  refer 
to  its  head-dress,  suggesting  a  reason  tor  the 
worship  it  receives.  In  structure  the  animal 
conforms  to  the  features  which  mainly  dis- 
tinguish the  Old  World  monkeys  from  those  of 


the  New  World,  among  which  characters  are: 

fi)  the  downward  direction  of  the  nostrils; 
2)  the  presence  of  an  opposable  thumb;  and  (3) 
a  non-prehensile  tail.  The  body  measures  22 
inches,  the  tail  38  inches,  and  the  weight  is 
about  20  pounds.  The  color  of  the  body  is  light 
yellow,  the  outside  surface  of  the  limbs  choco- 
late, the  hands  and  feet  black.  The  hair  radiat- 
ing from  a  point  on  the  forehead  forms  a 
crown  for  the  head  and  a  visor  to  protect  the 
eyes.  The  range  of  this  species  is  restricted 
to  the  southwest  provinces  of  the  river  Ganges 
in  India.  Although  the  hoonoomaun  is  sup- 
posed to  embody  the  spirit  of  a  deceased  human 
ancestor,  its  habits  are  mischievous  and  de- 
structive, and  it  commits  great  havoc  where  it  is 
protected. 

Entente  Cordiale,  6n-t6nt  kor-di-al,  in 
politics,  a  term  used  in  international  politics,  sig- 
nifying a  certain  cordiality,  based  either  upon 
sentiment  or  community  of  interest  between  na- 
tions and  rulers.  It  is  a  relation  closely  border- 
ing upon  an  alliance. 

Enteralgia,  en-te-ral'ji-a.     See  Enteritis. 
Enter'ic  Fever.     See  Typhoid  Fever. 

Enteritis,  an  infiammation  of  the  small 
intestine,  the  most  important  symptom  of  which 
is  diarrhoea.  Different  varieties  of  enteritis  are 
described  as  catarrhal  enteritis,  the  acute  entero- 
colitis of  children,  or  cholera  infantum,  croup- 
ous enteritis,  and  enteritis  due  to  tuberculosis, 
carcinoma,  and  other  malignant  diseases.  In 
primary  enteritis  the  symptoms  may  be  acute  or 
chronic,  the  most  important  single  symptom  * 
being  diarrhoea.  The  stools  are  thin  and  watery, 
and  particles  of  undigested  food  may  be  found  in 
them.  There  is  usually  colicky  pain  with  gas, 
and  occasional  vomitmg.  Loss  of  appetite, 
thirst,  and  dry  tongue  are  usually  present,  but 
fever  is  not  common.  The  general  causes  of 
catarrhal  enteritis  are  improper  food,  particularly 
in  children,  unripe  fruit,  toxic  substances, 
changes  in  the  weather,  and  nervous  influences 
bringing  about  changes  in  the  character  of  the 
secretions  and  in  the  muscular  activities  of  the 
walls  of  the  intestines.  Infectious  diseases  may 
also  be  the  cause  of  acute  enteritis.  Rest  in  bed, 
followin^^  a  mild  laxative  such  as  calomel  or 
castor  oil,  together  with  milk  diet,  will  usually 
be  sufficient  treatment  for  the  simple  cases. 

Acute  enteritis  of  infants,  known  as  cholera 
infantum  (q.v.),  is  a  much  more  serious  disease. 
This  is  a  form  of  dysentery,  in  which  not  only 
the  small  intestine  but  the  large  intestine  also  is 
involved,  and  the  most  active  gkvlsg  of  this  dis- 
ease is  a  specific  micro-organism  called  the  bacil* 
lus  of  Shiga.  Treatment  of  acute  enteritis  of 
infants  requires  trained  medical  advice.  The 
most  important  feature,  however^  in  infants  is 
to  cut  down  the  feeding,  giving  practically 
nothing  but  water  for  at  least  24  to  36  hours. 
See  Cholera  Infantum;  Coutis;  Dysentery; 
Intestines,  Diseases  of. 

Enteroclysis,  a  form  of  intestinal  hydro- 
therapy of  much  importance.  It  consists  in 
lavage  of  the  intestines.  The  ordinary  hot-water 
enema  is  the  simplest  form  of  enteroclysis,  but 
true  enteroclysis  consists  in  continuous  irrigation 
with  large  quantities  of  solution,  cither  with  a 
single  or  a  double  tube.  The  effect  of  the  intro- 
duction of  large  amounts  of  hot  salt  solution 
(a  dram  of  common  table-salt  to  a  pint  of  water^ 
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at  a  temperature  of  irom  iio^  to  US'"  F.)  is 
▼eiy  marked  There  is  much  increase  in  the 
tension  of  the  pulse,  and  pronounced  stimulation 
of  the  heart-^action,  both  of  prime  importance  in 
the  treatment  of  hemorrhage,  shock,  asphyxia- 
tion from  drowning  or  from  ooal-gas  poisoning, 
and  of  many  forms  of  drug  and  industrial  poi- 
soning. Enteroclysis  has  also  a  marked  effect  in 
augmenting  the  secretion  of  the  kidney,  and 
proves  of  immense  importance  in  the  treatment 
of  chronic  ursemic  poisoning,  such  as  is  seen  in 
Bright's  disease,  and  also  in  the  treatment  of 
diabetic  coma.  It  is  likewise  of  importance  in 
bladder  troubles,  in  colitis,  in  peritonitis,  septic 
endocarditis,  and  in  ulcerative  conditions  of  the 
large  intestine,  such  as  are  found  in  dysentery 
and  in  cholera.  Enteroclysis  is  also  an  excellent 
mode  of  treating  collapse  in  chronic  alcoholisnu 

En'terprise,  The,  an  American  12-gun 
schooner  with  a  brilliant  naval  career ;  one  of  the 
steadily  *lucky'  vessels.  Built  1799  to  deal  with 
the  French  privateers  in  the  West  Indies,  she  had 
an  extraordinary  cruise  in  1800 :  in  a  six-months^ 
run  she  took  8  privateers,  some  of  them 
much  heavier  than  herself,  and  aggregating  47 
guns,  besides  recapturing  4  American  mer- 
chantmen. Sent  to  the  Mediterranean  against 
the  Barbary  pirates,  she  captured  a  14-gun  Tripo- 
litan  after  a  6erce  engagement,  and  later  was  at 
the  bombardment  of  Tripoli.  But  her  finest 
battle  was  with  the  English  brig  Boxer,  Capt 
Blythe,  on  5  Sept.  1813,  off  the  Maine  coast,  to- 
ward Monhegan  Island.  She  had  then  16  guns, 
and  was  under  Lieut.  William  Burrows;  the 
Boxer  had  14.  The  crews  were  about  100  each. 
The  fight  began  at  3.20  p.m.>  and  was  ended  at  4 
by  the  Boxer  stnkmg,  literally  cut  to  pieces  in 
hull,  masts,  rigging,  and  spars,  several  of  her 
guns  dismounted,  boats  and  quarters  shattered; 
while  the  Enterprise  was  almost  uninjured,  with 
but  one  shot  in  the  hull  and  one  in  the  main- 
mast. Both  commanders  were  killed.  American 
loss,  2  killed,  10  wounded;  British,  4  killed,  17 
wounded. 

En'toderm  (also  called  entoblast  or  hypo- 
blast), the  innermost  layer  of  cells  in  the  devel- 
oping embryo.  In  man  it  subsequently  develops 
into  the  epithelium  that  lines  the  digestive  canal 
and  its  appendages,  the  pancreas,  liver,  lungs, 
etc    See  Embryology. 

Entomological  Societies.  Half  a  century 
ago  a  single  entomological  society  was  all  that 
had  been  organized  in  the  United  States,  but  at 
the  present  time  there  are  probably  upward  of 
a  score  of  organizations  devoted  to  this  science. 
The  first  entomological  society  of  which  we  have 
record^  was  formed  in  1842,  and  was  The  Ento- 
mological Society  of  Pennsylvania,  which  has 
long  been  out  of  existence.  The  American  En- 
tomological Society  of  Philadelphia  was  founded 
in  i860  under  the  name  of  The  Entomological 
Society  of  Philadelphia,  and  published  ^Pro- 
ceedings* until  1868,  when  the  society  name  was 
changed  and  the  publications  became  known  as 
^Transactions.*  This,  as  well  as  some  of  the 
other  societies  that  will  be  mentioned, 
IS  supported  by  a  permanent  endowment 
fund,  owns  very  extensive  and  valua- 
ble collections  and  a  library,  which 
are  deposited  with  the  Academy  of  Nat- 
ural Saences  of  Philadelphia,  of  which  institu- 
tion its  members  are  associate  members  of  the 
entomological  section.    Under  the  combined  aus- 


pices  of  these  organizations  there  is  now  pnly 
lished  ^Entomological  News,*  which  ooqq>%^ 
its  13th  volume  in  1902.  The  Entomological 
Society  of  Ontario  publishes  the  ^Canadian  £n* 
tomologist*  which  has  reached  its  35th  volume 
and  annual  reports.  It  began  publication  in 
1868^  though  the  society  had  a  previous  exist- 
ence under  the  name  of  The  Entomological 
Society  of  Canada.  It  is  supported  by  an  an- 
nual government  grant  of  $1,000  and  the  sale 
of  its  publications.  The  Brooklyn  Entomologi- 
cal Society  was  organized  in  1872,  and  in  i888» 
while  retaining  a  corporate  existence,  became 
merged  in  the  Brooklyn  Institute,  forming  the 
department  of  entomology  of  that  institution. 
It  published  7  volumes  of  a  *  Bulletin*  and  6 
volumes  of  ^Entomologica  Americana,*  but  has 
temporarily  discontinued  publication.  The  Cam*- 
bridge  Entomological  Club  was  founded  at 
Cambridge,  Mass.,  in  1874,  and  publishes 
*  Psyche,*  a  quarterly  originall:^  devoted  largely 
to  bibliographical  and  biological  entomology* 
The  same  year  The  Entomological  Qub  of  the 
American  Association  for  the  Advancement  of 
Science  was  formed.  In  1884  The  Entomolog- 
ical Society  of  Washington  was  organized,  pub- 
lishing ^Proceedings,*  The  Association  of 
Economic  Entomologists,  as  has  previously  been 
mentioned,  was  establisned  in  1889.  Its  *  Pro- 
ceedings* are  published  in  the  general  series  of 
bulletins  of  the  Division  of  Entomology  of  the 
United  States  Department  of  Agriculture.  In 
the  year  1881  The  New  York  Entomological 
Club  began  the  publication  of  ^Papilio,*  but  at 
the  end  of  its  4th  volume  its  members  joined 
the  Brooklyn  Entomological  Society.  In  1892, 
however,  another  society  was  organized  in  New 
York  as  The  New  York  Entomological  Society. 
It  was  incorporated  in  1899,  and  issues  a  quar- 
terly ^Journal.* 

In  addition  to  these,  the  principal  publishing 
entomological  associations  of  the  United  Statea 
and  Canada,  there  are  several  entomological  sec- 
tions of  larger  scientific  societies  in  Canada  and 
in  the  United  States.  There  are  also  local  clubs 
or  societies  in  various  sections,  for  example,  in 
Newark,  N.  J.;  at  Williamsburg,  N.  Y.;  at 
Chicago,  Pittsburg,  and  in  San  Francisco,  the 
home  of  the  California  Entomological  Society. 

There  are  many  foreign  societies,  nearly  all 
of  the  largest  cities  of^  Europe  supporting  one 
or  more,  usually  holding  titles  significant  of 
an  entire  nation^  for  example,  there  are  ento- 
mological societies  of  Belgium,  France,  Swit- 
zerland, Russia,  Italy,  and  Germany,  and  others 
representing  the  cities  of  London,  Berlin,  Vi- 
enna, and  Stockholm.  See  also  American  En- 
tomological Society. 

Entomology,  the  science  which  deals  with 
insects.    See  Insects. 

Entomology,  Economic.  Attacks  by  in- 
sects upon  useful  plants  doubtless  began  with 
the  first  cultivation  of  plants.  But  it  was  not 
until  the  end  of  the  i8th  century  that  any 
means  for  mitigating  their  ravages  were  em- 
ployed beyond  hand  methods  and  other  purely 
mechanical  measures.  A  few  crude  efforts  were 
made  among  the  ancient  farmers  and  fruit- 
raisers  on  the  shores  of  the  Mediterranean  to- 
ward the  suppression  of  insect-pests,  and  Pliny 
even  advised  the  use  of  white  hellebore,  one 
of  the  modem  insecticides;  but  it  was  at  about 
the  middle  of  the  19th  century  that  insecticides 
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(a.T.)  or  iniect  poiscms  began  to  be  generally 
adofrted,  and  the  migration  of  the  Colorado 
potato  beetle  from  its  native  home  in  the  Rocky 
Mountain  region  to  the  pouto  fields  of  the 
East  was  the  indirect  means  of  the  employment 
of  arsenical  preparations  as  a  means  of  destroy- 
ing insects;  so  that  this  insect,  while  an  appar- 
ent curse»  has  proved,  indirectly,  of  the 
greatest  value  to  the  agricultural  community  at 
large.  Prior  to  the  use  of  Paris  green,  which 
appears  to  have  first  been  applied  to  this  potato 
pest  in  Michigan  in  1867,  knocking  the  beetles 
from  the  infested  plants  into  a  pan  of  water, 
was  the  only  method  of  treatment,  and  was 
used  for  many  other  insects  as  well.  The  dis- 
covery of  the  value  of  this  poison  as  a  remedy 
for  the  codling  moth  was  made  in  1878,  by 
Prof.  A.  J.  Cook,  who  used  Paris  green  as  a 
remedy  for  canker-worms,  and  found  that  the 
trees  treated  with  it  were  free  from  codling 
moth.  To  Prof.  Cook  also  is  probably  due  the 
first  use  of  kerosene  mixed  with  soap,  although 
the  kerosene  emulsion,  which  is  now  a  stan- 
dard remedy  for  all  sucking  insects,  was  the 
joint  product  of  Messrs.  Barnard,  Hubbard,  and 
Riley,  and  first  used  in  1877.  White  arsenic 
was  employed  as  an  insecticide  as  early  as 
1871,  and  London  purple  was  put  to  practical 
use  in  the  destruction  of  the  cotton-worm 
in  1878.  London  purple  has  since  been  dis- 
placed by  various  other  insecticides,  as  it  has 
proved  inferior  to  Paris  green,  which,  in  turn, 
has  been  replaced  by  arsenate  of  lead,  because 
the  latter,  while  poisoning  the  insects,  does  not 
scald  or  otherwise  injure  the  plants.  In  the 
same  manner  that  the  discovery  of  Paris  green 
as  a  remedy  for  the  Colorado  potato  beetle  was 
made  through  the  migrations  of  this  insect,  the 
ravages  of  the  cottony  cushion  scale  (Icerya 
furchasi)  of  the  orange  orchards  of  California 
led  to  experiments  conducted  by  Mr,  D.  W.  Co- 
Quillett,  of  the  United  States  Department  of 
Agriculture,  in  1886,  to  the  finding  of  hydrocy- 
anic-acid gas  as  the  best  medium  for  extirpation 
of  scale  insects  (q.v.),  and  to  its  general  use  in 
fumigation  for  all  insects  which  can  be  treated 
with  it.  In  189s  Messrs.  A.  F.  Woods  and 
P.  H.  Dorsett,  also  of  the  Department  of  Agri- 
culture, began  experiments  which  led  to  the 
adoption  of  a  perfected  system  of  fumigation 
with  the  same  gas  of  plants  grown  under  glass 
and  injured  by  scale  and  other  insects. 

Our  best  remedies  for  insects,  then,  arseni- 
cal mixtures  and  kerosene  emulsion  and  other 
preparations,  and  hydrocyanic-acid  gas,  are  the 
product  of  American  research.  The  bisulphid 
of  carbon  as  an  insecticide,  however,  though  the 
discovery  of  a  foreigner,  has  doubtless  received 
greater  attention  in  our  country  than  else- 
where. It  was  first  employed  by  M.  Doyere, 
as  early  as  1856,  as  a  remedy  for  weevils 
in  stored  grain,  which  is  still  its  principal 
use;  but  its  cost  when  first  employed  was 
so  excessive  as  to  preclude  its  general  employ- 
ment on  a  large  scale.  Subsequently  a  high 
grade  of  this  chemical,  known  as  *fuma-bisul- 

fhid,^  was  made  for  sale  at  10  cents  a  pound, 
t  supplements  the  use  of  hydrocyanic-acid  gas 
in  that  the  former  is  used  for  the  fumigation 
of  plants  above  grounds  while  the  latter  destroys 
insects  affecting  the  root-system.  Both  gases 
are  used  for  the  treatment  of  indoor  insects 
in  granaries  and  mills,  and  in  dwellings  and 
ware-houses.    Although  these  are  the  main  in- 


secticides there  are  others,  nearly  all  of  which 
owe  their  discovery  and  perfection  to  economic 
workers  in  America.  They  include  pyrethruno, 
better  known  as  Buhach,  Persian,  and  Dalma- 
tian insect-powders,  the  extensive  use  of  which 
has  resulted  in  the  establishment  of  a  consid- 
erable industry  in  the  growing  of  the  prin- 
cipal plants  which  produce  these  powders 
(Pyre thrum  cinerarue folium  and  Pyrethrum  ro^ 
seum)  ;  and  whale-oil  and  fish-oil  soaps,  origi- 
nally used  against  the  hop-plant  louse  in  1886, 
and  later  against  scale-insects.  In  more  recent 
years  what  is  now  termed  the  *lime,  sulphur, 
and  salt  wash'  has  been  found  a  very  valuable 
remedy  against  scale-insects. 

During  the  early  years  of  work  in  spraying 
for  various  insects  the  principal  dependence  was 
placed  in  American  insecticide  machinery,  but 
after  the  invention  of  different  form*  of  nozzles 
by  M.  Vermorel,  of  France,  various  other  noz- 
zles, pumps,  and  other  machinery  were  invented 
in  America  and  have  gone  into  general  use. 

Prevention  of  Insect  Injuries  by  Farming 
Methods. —  It  would  be  difficult  to  detail  step 
by  step  the  wonderful  progress  that  has  been 
made  in  means  of  subduing  insects  by  simple 
farming  methods  which,  as  a  rule,  necessitate 
little  or  no  extra  labor  or  monetary  outlay. 
Some  of  our  principal  pests,  with  which  we  can- 
not cope  successfully  by  means  of  insecticides 
or  by  mechanical  methods,  may  be  controlled  by 
the  judicious  use  of  ordinary  methods  of  tillage. 
The  seed,  nursery,  or  other  stock  for  planting 
should  be  selected  with  a  special  view  to  secur- 
ing immunity  from  attack  by  the  insect  most 
feared  or  most  prevalent  in  the  region  where 
the  crop  is  to  be  planted.  By  planting  differ- 
ent immune  varieties  of  wheat  the  ravages  of 
the  Hessian  fiy  are  reduced  to  a  minimum. 
Certain  forms  of  trees  may  be  selected  for 
planting  for  shade  in  some  regions  without 
danger  of  injury,  because  the  insects  which 
elsewhere  do  greatest  damage  to  them  are  not 
present.  The  selection  of  a  suitable  location 
on  the  farm  for  a  crop  should  be  made  with 
the  same  end  in  view.  Where  injury  is  feared 
by  an  insect  which  does  not  travel  freely,  im- 
munity can  be  secured  by  planting  in  that  part 
of  the  farm  where  the  insect  is  known  not  to 
exist.  The  prompt  destruction  of  crop  rem- 
nants, and  the  pulling  up  and  burning  over  of 
weeds  and  other  rubbish,  is  a  preventive  ap- 
plicable to  all  crops.  Another  measure  is  the 
use  of  ^trap  crops.®  Thus  part  of  an  old  crop 
may  be  left  to  attract  insects  which  usually 
remain  in  the  field  after  the  crop  is  made; 
similar  or  more  attractive  plants  may  be  grown 
for  the  protection  of  the  main  crop;  or  of 
early  varieties  of  the  saine  plants,  as  lures  for 
the  insects  until  the  main  crop  can  obtain  a 
good  start.  Trap  crops  are  of  considerable 
value  in  the  treatment  of  several  of  the  worst 
enemies  of  cucumbers,  melons,  squashes,  and  sim- 
ilar vines.  The  stimulation  of  a  plant  by  means 
of  fertilizers,  and  the  maintenance  of  healthy, 
vigorous  growth  by  cultivation,  the  suppression 
of  diseases,  and  the  prevention  of  injury  by 
insect  pests  other  than  those  which  it  is  specially 
designed  to  circumvent,  are  helpful  aids.  Crop 
rotation,  or  the  planting  of  alternate  crops  whkh 
are  not  injured  by  those  insects  which  ravage 
the  staples  assists  in  the  warfare;  as  also 
do  fall  and  spring  plowing,  which,  in   proper 
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*^    Corn    Saw-fly.      *'\    *',    *"    Swallow-tail    Butterfly,    Larva,    and    Pupa.  *»,    «>,    "    Admiral    Butterfly     • 
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vith  Larva  ana  Pupa.     ^    Hesperia.       '"^    Hawk-Moth.        •'*    Pine    Hawk-Moth. 
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■"  ■    •' '■      •   "     '  '*     Willow-Moth. 


Digitized  by 


Google 


ENTOitOSTAACA 


combination,  result  in  the  destraction  of  nearly 
all  forms  of  the  many  insects  which  pass  one 
or  more  stages  in  the  earth  in  hibernation.  The 
use  of  water  by  irrigation  or  submersion,  if 
practised  at  the  right  time,  will  result  in  the 
temporary  extirpation  of  nearly  all  insects  in  the 
fields  thus  treated)  particularly  in  cranberry 
bogs.  The  reclamation  by  drainage  of  land 
subject  to  more  or  less  complete  submersion, 
such  as  swampy  tracts,  river  bottoms,  and  the 
like,  and  the  destruction  of  the  weeds  and  other 
plants  and  the  insect  life  which  remain  by 
burning  over,  are  of  great  value  in  suppressing 
many  pests.  If,  to  the  methods  above  out- 
lined, we  add  the  strict  observance  of  timely 
harvesting  of  crops  with  a  view  to  the  preven- 
tion of  further  attack  and  the  destruction  of 
insects  which  might  reproduce  the  following 
year;  the  utilization  of  natural  enemies,  such 
as  parasitic  and  predaceous  insects,  poultry,  and 
live  stock,  to  destroy  the  insects  in  the  field  after 
the  crop  is  off;  the  systematic  inspection  of  the 
fiarm  for  the  first  appearance  of  insect  attack, 
and,  finally,  the  co-operation  of  neighboring 
farmers,  there  is  comparatively  little  use  for 
insecticides  save  in  the  case  of  insects  such  as 
grasshoppers  and  the  caterpillars  of  moths  and 
butterflies,  which  are  strong  fliers  and  cannot  be 
successfully  controlled  by  mechanical  methods. 

Economic  Entomologists. —  Dr.  T.  W.  Harris 
is  credited  with  having  been  the  first  economic 
entomologist  of  this  country,  but  in  reality  the 
honor  is  due  to  W.  D.  Peck,  who  began  writing 
on  injurious  insects  late  in  the  loth  century 
(1795-1S19).  His  writings,  however,  are  few,, 
in  comparison  to  those  of  Harris,  whose  labors 
began  in  183 1  and  whose  greatest  work  ap- 
peared in  1841,  his  classic  treatise  on  ^Insects 
Injurious  to  Vegetation.^  In  the  year  1853  the 
New  York  State  legislature  appropriated  $1,000 
for  the  study  of  economic  entomology,  and  Dr. 
Asa  Fitch  was  appointed  to  perform  the  work 
specified.  Fitch's  work  continued  until  187 1 
or  1872,  when  his  14th  and  last  report  was  pub- 
lished. Afterward  different  States,  Illinois  in 
1S66-7,  and  Missouri  about  a  year  later,  ap- 
pointed State  entomologists,  the  latter  State  ob- 
taining the  services  of  Dr.  C.  V.  Riley,  who 
wrote  a  series  of  nine  reports  which,  for  origi- 
nality, scientific  accuracy,  and  practical  value, 
have  received  recognition  the  world  over. 

When  Dr.  Riley  assumed  the  duties  of  ento- 
mok>gist  of  the  United  States  Department  of 
Agriculture,  economic  entomology  received  a 
new  impetus,  his  work  and  that  of  his  assist- 
ants marking  a  new  era  in  practical  entomologi- 
cal work.  Upon  his  death  in  1894,  he  was 
succeeded  by  Dr.  L.  O*  Howard,  under  whose 
direction  the  Division  of  £ntonK)logy  continues 
to  issue  reports,  bulletins,  and  circulars  of  the 
highest  practical  and  scientific  value.  See  Aonr* 
CULTURE,  Department  op. 

Prior  to  1888  Massachusetts,  New  York,  Illi- 
nois, and  Missouri,  were  the  only  States  which 
maintained  officially  appointed  economic  ento- 
mologists. During  that  year  the  State  Agri- 
cultural Experiment  Stations  (q.v.)  were  or- 
ganized under  the  Hatch  Act,  and  several 
official  cntom<^gists  were  appointed  in  connec- 
tion with  them.  In  1869  was  formed  an  As- 
sociation of  Economic  Entomologists  which  held 
annual  meetings  in  various  cities  subsequentlv 
and  had  in  1903  a  xotal  membership  of  167.    A 


Hst  of  the  addresses  of  the  presidents  at  each' 
meeting  is  appended.  Together  they  form  a 
history  of  the  progfress  of  applied  entomology 
in  America. 

1890.  Champaign,  111.,  ^The  Outlook  of  Ap- 
plied Entomology,^   C.  V.  Riley. 

1891.  Washington,  ^Economic  Entomology,^ 
James  Fletcher. 

1892.  Rochester,  N.  Y.,  <  Work  of  the  Year  in 
Economic  Entomologjr,>  S.  A.  Forbes. 

1893.  Madison,  Wis.,  <The  Drift  and  Balance 
of  Our  Progress  for  the  Year,^  S.  A.  Forbes. 

1894.  Brooklyn,  <A  Brief  Account  of  the 
Rise  and  Present  Condition  of  Applied  Eco- 
nomic Entomology,^  L.  O.  Howard. 

1895.  Springfield,  Mass.,  *  Entomological 
Notes  and  Problems,^   T.  B.  Smith. 

1896.  Buffalo,  <The  Evolution  of  Economic 
Entomology,^  C.  H.  Femald. 

1897.  Detroit,  <The  Present  and  Future  of 
Applied  Entomology  in  America,*  F.  M.  Web- 
ster. 

1898.  Boston,  <The  Duty  of  Economic  En- 
tomology,^ H.  Osborn. 

1899.  Columbus,  Ohio»  ^The  Latssea-faire 
Philosophy  Applied  to  the  Insect  Problem,*  C 
L,  Marlatt. 

1900.  New  York,  ^Objects  of  the  Association 
of  Economic  Entomology,*  C  P.  Gillette. 

1901.  Denver,  Colo.,  ^Life  History  Studies  on 
the  Codling  Moth,*   C.  P.  Gillette. 

1902.  Pittsburg,  Pa.,  <  On  the  Study  of  Forest 
Entomology  in  America,*  A.  D.  Hopkins. 

1902.  Washington,  <The  Literature  of  Amer- 
ican Entomology,*  E.  P.  Felt. 
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Vegetation,*  (Flint  Ed.,  1852) ;,  Treat,  <Inju- 
rious  Insects  of  the  Farm  and  Garden*  (1882)  ; 
Saunders,  *  Insects  Injurious  to  Fruits*  (1883)7 
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Insecticides*  (Hanover,  N.  H.,  1891);  Sander- 
son, < Insects  Injurious  to  Staple  Crops*  ^1902)  ; 
Marlatt,  '^A  Brief  Historical  Survey  of  the  Sci- 
ence of  Entomology,  etc.*  (Proc.  Ent.  Soc. 
Washington,  Vol.  IV.,  1898);  Howard,  ^Pro- 
gress in  Economic  Entomology  in  the  United 
States*  (Year-book,  U.  S.  Dept.  Agriculture, 
1899).  Also  the  serial  publications  of  the  United 
States  Department  01  Agriculture,  and  of  the 
entomologists  of  the  State  agricultural  experi- 
ment stations,  and  of  State  entomologists, 
especially  Fitch,  Riley,  Forbes,  and  Lintner. 
F.  H.  Chittenden, 
U.  S.  Dept,  of  Agriculture,  Washington,  D.  C. 

Entomos'traca,  one  of  the  two  great  sub- 
classes of  Crustacea  (the  other  is  Malacostraca) 
including  minute  forms,  the  ®water-flcas,»  having 
a  horny  shell  of  many  pieces,  a  well-developed 
cephalo-thorax,  mandibles,  and  three  pairs  of 
maxillse,  five  pairs  of  thoracic  feet,  but  no  ab- 
dominal feet,  and  no  gills,  breathing  instead  by 
specialized  organs.  They  have  a  great  variety 
of  shapes  and  of  means  of  locomotion.  The 
young  is  a  naupHus  and  develops  by  numerous 
molts.  The  group  includes  many  thousands  of 
species  divided  into  four  orders, —  Phyllopoda, 
Ostracoda,  Copepoda,  and  Cirripedia  (barnacles), 
'they  abound  in  stagnant  fresh  waters,  and  also 
in  the  sea,  and  furnish  an  immense  quantity  of 
subsistence  for  fishes  that  are  used  tor  human 
food.     They  exist  and  increase  in  ipnumertWe 
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millions.  The  descendants  of  a  single  cyclops 
may  in  one  year  number  oyer  4^000,000,000.  At 
one  time  they  render  the  surface  of  the  sea- 
water  phosphorescent  by  their  vast  luminous 
congres[ations.  At  another  time  the  Atlantic 
Ocean  is  colored  red  over  a  space  of  hundreds 
of  square  miles  hy  the  assemblage  of  these  minute 
creatures,  attractmg  multitudes  of  fishes,  even 
of  whales,  which  feed  upon  them.  On  the  other 
hand,  some  forms  are  equally  injurious  as  para- 
sites. These  belong  chiefly  to  the  copepod  group, 
Siphonostomata,  having  mouths  fitted  for  suction. 
Some  are  commensal,  entering  the  gill-sac  or 
the  digestive  cavity  and  feeding  upon  the  food, 
not  upon  the  tissue  of  the  host.  Some  attach 
themselves  long  enough  to  suck  the  blood  of 
their  victim  and  then  pass  on ;  while  others  enter 
the  body  as  permanent  residents  and  embed 
themselves  in  the  tissue.  Thus  they  are  the 
pests  of  starfish,  jellyfish,  worms,  ascidians, 
fishes,  and  whales.  See  Barnacle;  Copepopa; 
Crustacea;    Fish-lice;    Ostracoda;    Phyllo- 

I\)PA. 

Entozo'a,  formerly  employed  as  the  name 
of  a  sobdivision  of  radiate  animals,  has  passed 
out  of  use  as  a  term  of  systematic  classifica- 
tion, because  it  fails  to  indicate  or  signify  any 
ideas  of  structure,  and  only  hints  at  the  habitat 
and  occupation  of  great  ntimber  of  living  crea- 
tures. Followmg  the  strict  meaning  of  the  word, 
entozoa,  denoting  •animals  within'^  other  ani- 
mals, not  only  brings  together  many  genera 
that  belong  with  the  different  subdivisions  of 
the  same  general  division,  but  also  imports  those 
which  are  included  under  classes  morphologically 
distinct.  Even  this  use  of  the  term  is  liable  to 
confusion,  as  it  excludes  many  kinds  of  para- 
sites which  attach  themselves  to  other  animals^ 
living  upon  their  juices  and  tissue,  without  en- 
tering the  cavities  of  the  body.  Of  such  arc  the 
whole  troupe  of  mites  which  embed  themselves 
within  the  skins  of  their  hosts.  (See  Epizoa.) 
The  common  bot-f!y,  Gastrophilus  equi,  is  taken 
in  at  hatching  time  with  the  food  of  the  horse, 
and,  passing  the  larval  stage  of  nine  months 
in  the  stomach  of  the  host,  is  discharpjed,  to 
etiter  upon  the  adult  stagfe,  unless  meantime  the 
horse  dies  as  the  result  of  the  great  number 
of  the  guests.  The  degraded  barnacle,  Peltogas- 
ier  paguri,  attaches  itself  permanently  to  the 
exposed  abdomen  of  the  hermit-crab,  deriving  its 
sustenance  from  the  host,  but  feeding  upon 
rather  than  within  the  body  of  its  victim. 

The  present  use  of  the  term  entozoa  is  arti- 
ficial, and  tends  to  restrict  its  application  (fol- 
lowing Cuvier  in  this  respect,  though  for  con- 
venience only)  to  that  section  of  the  class 
Vermes,  known  as  platyhelminths  or  anneloids, 
a  group  of  lower  grade  than  the  true  worms,  or 
annelids.  All  parasitic  animals  are  degraded  in 
structure  because  the  field  and  manner  of  their 
life  makes  no  demand  upon  higher  and  more 
specialized  organs.  In  the  class  Platy helminth, 
embracing  the  following  described  forms,  are 
the  planarians  which  are  not  parasitic,  and  the 
flukes  and  tapeworms,  which  are  both  parasitic 
and  injurious.  The  difference  between  the  for- 
mer and  the  two  latter  illustrates  one  of  the  most 
interesting  facts  in  biology.  The  planarians, 
leading  a  free  and  non-sessile  life,  i^re  provided 
with  sense-organs  and  organs  of  locomotion  and 
defense  which  equip  them  for  the  exigencies  of 
ao  active^  oom^titive  life;  the  parasites,  on  the 


ccwtrary,  aie  dtttitule  of  any  tnek  Mitfit  or  of 
any  effective  tools,  save  bod^s  or  sudceu  fot 
holding  their  anchorage,  and  the  9inxp\tat  » 
struments  for  boring  into  and  for  eating  thek 
hosts.  In  the  free  stage  of  life  they  aboond 
in  fresh  water  or  salt,  and  in  moist  conditions. 
Of  the  sub-dass  Trtm^ioda  are  the  flukes,  very 
large  in  numbers,  which  pass  through  most  in- 
teresting changes  in  devek>pment,  their  habitat 
and  organs  varying  with  each  successive  stage. 
The  larva,  after  leaving  the  egg,  swims  freely, 
enters  the  body  of  its  host,  changes  form,  and 
becomes  the  parent  of  a  number  of  the  second 
generation;  these  may  remain  until  they  ma- 
ture, or  in  some  species  they  may,  during  the 
progress  of  their  metamorphoses,  infest  three 
different  hosts.  During  these  transitions  the 
larva  enjoys  a  commensal  existence,  feeding  on 
the  food  swallowed  by  the  host;  but  having 
reached  the  adult  stage  it  lives  by  destroying 
the  tissue  in  which  it  is  moored.  Disiomum  he- 
paticum  or  liver-fluke,  which  is  found  in  fresh 
water,  is  a  case  in  point  Its  life  moves  in  a 
circle.  As  an  adult  it  inhabits  the  liver  of 
mammals.  The  eggs  there  produced  are  dis- 
charged through  the  intestines  into  the  outer 
moisture,  where  they  hatch.  ^  The  larva  takes  to 
the  water  and  swims  until  it  attacks  a  particu- 
lar snail,  Lymaus  trunculatus,  into  which  it 
enters ;  assumes  the  form  of  a  sac  or  cyst,  which 
soon  produces  a  tadpole;  the  snail  crawls  out 
among  the  grass,  and  leaves  this  cercaria,  which 
shakes  off  its  tail  and  becomes  encysted  on  a 
spear  of  grass.  Finally,  a  sheep  eats  the  grass, 
the  cyst  is  dissolved,  and  the  adult  worm,  three 
quarters  of  an  inch  long,  buries  itself  in  the 
sheep's  liver.  It  is  found  in  the  liver  of  many 
ruminants  and  of  other  animals,  including  man. 
Many  trematods  abound  in  the  sea,  infesting  cut- 
tlefish and  cephalopods.  Cestoda  is  the  sub- 
class of  tapeworms,  which  infest  and  work 
destruction  in  nearly  all  vertebrate  animals. 
The  form  is  elongate  and  flat,  like  a  ribbon  or 
tape,  and  the  tapeworm  is  divided  into  sections 
—  proglottids  —  forming  a  chain.  Their  man- 
ner of  life  has  resulted  in  almost  complete  or- 
ganic degeneration,  as  they  have  neither  organs 
of  locomotion  nor  a  digestive  canal,  merely  ab- 
sorbing the  juices  of  the  host  through  the  pores 
of  their  skin.  There  are  two  types:  Lxgula, 
having  only  a  partially  divided  bo<i^ ;  and  T^ntia, 
completely  jointed,  and  each  joint  containing 
eggs  for  reproduction.  The  head  is  small,  about 
the  size  of  a  pin,  and  is  crowned  with  a  ring 
of  about  25  hooks,  by  which  the  worm  anchors 
in  the  walls  of  its  host's  intestine.     See  Taps- 

WORM. 

In  the  case  of  Tania  solium  the  larva  must 
be  twice  swallowed,  each  time  by  a  separate 
host  A  pig  takes  in  the  egg  mixed  with  its 
food.  A  cyst  or  cysticercus  is  formed  and  en- 
ters the  tissue,  producing  ^measly  pork,*  which 
may  be  eaten  by  human  beings,  transferring  the 
cysticercus  to  an  attachment  in  the  alimentary 
canal  of  the  new  host.  In  TV^ta  echinococcus 
the  reverse  process  holds.  The  larval  stage  is 
passed  within  a  human  or  other  animal,  while 
the  adult  appears  in  the  do^  or^  some  o^he;*  do* 
mestk:  animal.  This  parasite  sadly  afflicts  the 
Icelanders,  and  appears  to  resnlt  from  thdr 
uncleanly  habits  and  from  the  lajrge  number  of 
their  dogs,  these  latter  communickting  the  pests 
to  plants  gathered  for  food.  Ofmer  species  of 
r*«.-a  are  prasitic  in  ^05*  «d  W^^^^ 
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Fig.   ^   Tiger-Moth.       »,  *,  *  Winter-. \' of       ^'nl'-.    Female.   Caterpillar.     ^  «  .\pplc-Roller.     ^  «  Honey-Moth.      »    Clothes-Mc 

"     Bombvlius.       »*    Vermileo.       »'*    Volucella.       =«    Stratiomy«^.       ='    S\  rplii  s.       --'    Tachina.        '^    «ot-Fly.       '-^    Dlue-b< 

^^    Water-Flea.     ^^     Hank-Scorpion.       •*    Water-Scorpion.      '^^    Water-boatman.     ^,    '^    Cicada    and    Larva.       " 

b,    Female.      *-   Louse.       **  Cral)-I.ousf.     *"•   Scutiijera.       **'   Scolopcndra        *'    Millepede.      *"    C« 

■*    Scorpion-Spidpr.     *'-    Mining-Sjiider.     ^*»  Garden-Spider. 


APODA  AND  ARACHNIDA. 


^l  th.       »    White-plume    Mot'i.       "    RinRed    Gnat.        '-.   '"   Hrecze -Fly   and    Larva.      >*  Hawk-Fly.       "  T.eptis.        »«    Anthrax 
^*   p  ttlc.      '•     Forest-Fly.       =*    Flea.       =7    Beetle- Hur.       -*•    Wood-Bug.      -••    Fhylocoris.       *'    Common    Bug.       =»>    Reduvius. 
■' ^'^    -    Burrowing    Cicada.     **    Frog-hopper.       *•'    Cenlrotus    Cornutus.     *^    Psylla   Genista?.        <-'    Cochineal,   a,    Male, 


i      .c-ntiiHrde.      *•   Pill-Worm.       ^  Scorpion.       ^^   Book  Sc()rF>ion.     "    Tarantula.       "   Weaving- Spider. 
*'.  ,      -'.    ^    Hunting-Spider.     '•    Scarlet-Mite.       «>    Water-Mite. 
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ENTRB-DOURO-E-lifflNHO  —  ENTRY 


{)ag  in  the  laitter  ent  diseiLse  cbtrnnonly  called 
*6tkggittrfl  *  The  hlrgedt  specimens  of  the  cestod 
group  Mong  to  the  family  Bothrioeepkaliikt, 
which  hold  their  mooritig  by  two  sudcers  on  the 
head.  The  length  of  these  worms  sometimes 
reaches  50  feet 

The  fillldrm,  or  thretfdw6ntts,  belong  to  the 
division  Nematoda,  Filaria  sanguinis^hominis  is 
referred  to  as  the  cause  of  elephantiasis;  a  dis- 
ease common  in  Oriental  tropical  climes.  The 
disease  is  said  to  be  spread  by  the  mediation  of 
mosquitoes,  which  suck  in  the  larvae  with  the 
blood  of  the  patient  whom  they  bite.  Then, 
when  depositing  their  own  eggs  in  the  water, 
they  die,  setting  free  the  threadworm  embryos, 
the  progeny  of  whidh  are  transferred  to  the 
human  s3rsteBi  thro<ugh  drinking  the  water.  The 
nematoid  trichina  is  the  most  dangerous  of 
human  parasites,  finding  its  way  into  the  body 
through  the  eating  of  pork,  the  larvee  having 
been  devdoped  in  swine.  After  the  meat  has 
been  swallowed  tlie  cyst  containing  the  larva 
•is  dissolved  in  the  digestive  process;  the  larva 
is  released,  becomes  mature,  reproduces  in  mul- 
tttifdes  of  young,  which  make  their  way  into 
the  mascubr  tissue,  where  again  they  mature 
and  may  t-emain  for  years.  Thorough  cooking 
kills  the  larvae  in  the  pork.  (See  Trichina  Spi- 
BAUS.)  Allied  to  trichinae  is  Trickocefhoius  dis- 
par,  which  is  sometimes  found  in  the  human 
colon.  Some  genera  of  Strongyllida  attack  the 
human  body,  but  other  genera  are  the  despair  of 
poultry-raisers.  Syngamus  tracheaUs  enters  the 
respiratory  passages  of  fowls,  and  produces  the 
*gapes.*  The  afflicted  bird,  by  coughing,  expels 
the  eggs  of  the  parasite,  which  mingle  with 
food  and  are  eaten  by  other  fowls,  and  the  dis- 
ease becomes  epizootic  On  the  ^st  discovery 
of  the  infection  the  afflicted  subject  should  be 
isolated.  Ascites  is  the  oematotd  knowi^  as 
the  pinwomi,  and  is  a  human  entozoon  of  uni- 
versal distribution.  The  eg^s,  being  lights  are 
easily  distribtrted.  In  the  huinan  system  they 
develop  to  the  adult  form.  Happily  this  pest, 
and  all  others  of  the  entozoan  kind,  rapidly  di- 
minish as  public  and  domestic  cleanliness,  sew- 
erage, and  sanitary  plumbing  increase.  The 
class  Anthrocephali  or  spine-headed  worms,  en- 
ter pigs,  fishes,  and  other  animals  as  intestinal 
guests,  and  are  said  sometimes  to  afflict  man. 
The  proboscis  is  armed  with  barbs,  like  those 
of  the  tapeworm,  by  which  the  guest  fastens 
itself  in  the  tissues.  The  larval  stage  is  sup- 
posed to  be  passed  in  the  body  of  some  aquatic 
animal.    See  also  Parasites. 

Entre*Doi]ro-E-Minho,  en'tre  d5'roo  e 
men'yoo,  a  province  of  Portugal,  more  gen- 
erally known  by  the  shorter  appeUatton  of  Minho. 
Pop.  about  1,175,000. 

Entre  Rios,  ^n'trfi  rft'Ss,  Argentine  repub- 
lic, a  province  bounded  on  the  north  by  Corri- 
entes,  on  the  east  by  tfie  republic  of  Uruguay, 
on  the  sooth  and  west  by  the  provinces  of 
Buenos  Ayres  and  Santa  Fe.  As  its  name  indi- 
cates, Its  territory  lies  ^between  the  rivers^ — 
Rio  Parana  and  Rio  Uruguay.  Area  45,000 
square  miles.  Agriculture  and  immigration 
have  been  encouraged  by  the  provincial  gov- 
ernment, which  sells  land  to  settlers  in  portions 
of  82J4  acres,  to  be  paid  for  in  three  years,  at 

1>rices  ranging  from  $600  to  $2,000,  according  to 
QCation.  In  1880  there  were  32  agricultural 
Monies;  in  18S5  there  were  54;   122  in  l8pi. 


and  so  x)n.  The  cultivated  area  in  18^  was 
24841 1  acres;  in  1891  it  had  increased  to  Sss^OOO 
acres.  This  increase  is  noticeable  especially  in 
the  area  devoted  to  wheat,  the  quality  of  that 
product  being  uncommonly  good.  Other  prod- 
ucts are:  Maize,  lucerne,  barley,  flax,  grapes> 
tobacco,  fruit,  and  (on  a  very  large  scale)  cat- 
tle, sheep,  and  horses.  Its  capital,,  the  city  of 
Parana  (population  ao,0oo),  was  the  capital 
of  the  republic  from  1852  to  1861 ;  it  has  a  na- 
tional college,  a  normal  school,  and  several  ele- 
mentary schools,  and  is  an  important  port  for 
the  tra£|c  on  the  Parana  River.  Population  of 
the  province  more  than  306,000. 

Entrecasteaux.  Joseph  Antoine  Bnini  d^ 

zhozSf  ahtwan  oriine  d6ntr-kas-t6,  French 
navigator:  b.  Aix  1739;  d.  at  sea  near  the  island 
of  Waigeoo  20  July  1793.  He  entered  the  naval 
service  in  1754,  gradually  rose  to  the  position  of 
commandant  of  the  French  fleet  in  the  East  In- 
dies (1786),  and  in  1787  became  governor  of 
Mauritius  and  the  Isle  of  Bourbon.  In  1791  he 
was  sent  by  the  French  government  in  search  of 
La  Pcrouse,  who  had  not  been  heard  from  since 
February  1788.  He  failed  in  detecting  any  trace 
of  him,  but  ascertained  with  great  exactness  the 
outlines  of  the  east  coast  of  New  Caledonia, 
west  and  southwest  coast  of  New  Holland,  Tas- 
mania, and  various  other  coasts.  The  D'Entre- 
casteaux  Archipelago  was  named  in  his  honor. 

Entresol,  6ntr-s61  or  en'ter-sol  (Fr.  *be- 
tween  the  floors*),  a  low  story  between  two  of 
greater  height,  generally  the  ground  and  first 
stories.    It  is  called  also  the  Mezzanine, 

Entro'pion,  or  Entrophim,  inversion  or 
turning  in  of  the  edge  of  tlte  eyelids,  in  conse- 
quence of  which  the  lashes  rub  on  the  eyeball, 
causing  annoyance  and  pain. 

En'tropy,  in  thermodynamics,  a  certain 
mathematical  expression  whose  value  does  not 
change  when  the  substance  under  discussion 
undergoes  a  reversible  compression  or  expansion, 
while  not  receiving  any  heat  from  external 
sources,  nor  giving  any  up  to  them.  In  gen- 
eral, the  change  of  entropy  that  a  body  ex- 
periences when  it  passes  from  one  state  to 
another  by  a  reversible  process,  is  found  by  di- 
viding the  heat  that  the  body  absorbs  during 
every  infinitesimal  part  of  the  process  of  trans- 
formation by  the  absolute  temperature  of  the 
body  at  the  corresponding  instant,  and  integrat- 
ing the  results.  The  term  entropy  does  not 
appear  to  admit  of  any  simpler  explanation  than 
has  here  been  given;  and,  in  fact,  while  the 
conception  of  entropy  (which  we  owe  to  Gau- 
sius)  is  a  valuable  and  almost  indispensable 
aid  in  advanced  thermodynamics,  it  has  always 
proved  a  stumbling-block  to  the  beginner.  The 
entropy  of  a  body,  unlike  its  temperature,  cannot 
be  obtained  by  direct  observation,  but  must 
always  be  inferred  by  the  process  given  above, 
or  by  some  graphical  method  equivalent  to  it 
The  transformation  that  a  body  undergoes  when 
its  entropy  does  not  change  at  all  is  ^lled  an 
*^adiabatic^  or  ^isentropic*  change.    See  Thek- 

liOPYNAMICS. 

Entry,  Right  of,  the  right  of  taking  pos- 
session of  lands  or  property  by  entering  or  set- 
ting foot  on  the  same.  This  may  be  done  either 
by  the  claimant  personally,  or  through  his  agent 
or  attorney. 
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.  Entry,  Writ  of,  a  formal  declaration  made 
by  one  exercising  the  right  of  entry  in  recover- 
ing property  of  which  he  has  been  disseized  that 
he  claims  full  possession  of  the  said  property. 
The  common  law  action  of  Writ  of  Entry  has 
some  time  been  obsolete. 

Ent'wiatle,  James,  American  naval  officer: 
J>.  Paterson,  N.  J.,  1837.  He  entered  the  engi- 
neering service  United  States  navy  1861,  became 
commander  in  1888,  and  in  1899  was  made  cap- 
tain and  rear-admiral  and  was  placed  upon  the 
retired  list  He  first  served  on  the  Aroostook 
tinder  Farragut  in  the  Western  Gulf  squadron, 
and  on  21  other  vessels,  was  inspector  of  ma- 
chinery at  the  Bath  (Maine)  Iron  Works  1800-5, 
while  the  ram  Katahdin  and  the  gun-boats 
Machias  and  Castine  were  in  process  of  con- 
truction,  and  assistant  to  the  general  inspector 
at  Mare  Island  Navy  Yard  in  1895.  He  joined 
the  Asiatic  squadron  at  Yokohama  during  that 
year,  being  appointed  fleet  engineer  1897  and  as- 
signed to  the  Olympia.  He  took  part  in  the  bat- 
tle of  Manila  Bay,  i  May  1898,  being  advanced 
in  numbers  for  meritorious  services  upon  that 
occasion.     He  died  23  March  191a 

Enyelope,  a  paper  case,  scalable  by  means 
of  an  adhesive  flap,  and  used  for  enclosing  let- 
ters or  other  matter.  Envelopes  were  not  in  gen- 
eral use  in  any  country  prior  to  1840,  when,  after 
the  passage  of  the  penny  postage  bill,  they  be- 
came common  in  England.  Until  about  1845 
nearly  all  letters  in  this  country  were  folded  so 
that  an  unwritten  portion  came  on  the  out- 
side, and  the  address  was  placed  there.  By  that 
time  envelopes  were  well  known,  and  by  1850 
all  letters  were  enclosed  in  them.  The  first 
maker  of  envelopes  in  New  York  was  an  Eng- 
lishman named  Dangerfield,  who  began  about 
,  1846;  and  by  1850  Alderton  and  several  others 
were  in  the  field.  Only  2,000  or  3/xx)  could  be 
made  in  a  day,  as  machinery  had  not  yet  been 
employed.  The  blanks  were  cut  out  by  chisels 
and  pasted  and  folded  by  hand.  Machines  were 
invented  in  England  in  1845  by  Warren  de  la 
Rue  and  Edwin  Hill,  but  these  were  never  em- 
ployed in  America.  The  machinery  employed 
for  this  purpose  in  the  United  States  was  in- 
vented here,  but  not  until  just  before  the  out- 
break of  the  Civil  War.  Many  improvements 
have  been  made,  and  the  speed  is  now  so  great 
that  on  some  of  the  machines  the  output  will 
reach  55,000  a  day.  It  is  supposed  that  the  con- 
sumption of  envelopes  in  this  country  is  from 
8,000,000  to  10,000,000  a  day,  or  not  far  from 
3,000.000,000  a  year,  of  which  600,000,000  are 
stamped  envelopes.  The  latter  are  all  supplied 
by  the  Morgan  Envelope  Company,  of  Spring- 
field, Mass.,  and  the  Plimpton  Manufacturing 
Company,  of  Hartford,  Conn.  There  are  about 
30  large  firms  engaged  in  the  business,  besides  a 
number  of  smaller  manufacturers.  The  princi- 
pal towns  thus  employed  are  New  York,  Phila- 
delphia, Hartford,  Rockville,  Holyoke,  Worces- 
ter, and  Springfield. 

Envir'onment,  a  modern  scientific  term 
applied  to  the  modifying  influences  of  an  organ- 
ism or  surroundings.  Neither  plant  nor  ani- 
mal can  be  understood  as  a  rounded-off  unity; 
the  whole  life  or  function  is  made  up  of  action 
and  reaction  between  the  organism  and  its  en- 
vironment Streams  of  matter  and  energy  from 
without  preserve  the  relative  constancy  of  the 


organism,  as  of  a  special  wave-crest  in  the  aea; 

while  changes  in  the  streams  have  th^r  corre- 
sponding changes  within  the  organism.  The 
plant  or  animal  has  obviously  a  strong  unity 
of  its  own,  but  even  that  is  in  part  due  to  an- 
cestral welding  under  the  hammers  of  the  en- 
vironment. It  may  seem,  too,  to  vary  of  itself 
like  a  fountain  in  the  air,  but  throughout  all  its 
rises  and  falls  there  blows  the  wind  of  the 
environment. 

The  influence  of  outside  conditions  has  been 
recognized  by  most  naturalists  from  the  time  of 
Hippocrates,  and  is  taken  for  granted  in  our 
everyday  speech  and  action.  There  is  consid- 
erable difference  of  opinion,  however,  as  to  the 
importance  and  degree  of  this  influence.  Thus 
Buffon,  Treviranus,  and  Geoffroy  St  Hilaire 
regarded  the  surroundings  as  directly  hammer- 
ing changes  on  the  organism ;  while  to  Erasmus, 
Darwin  and  Lamarck  internal  changes  arose  as 
indirect  functional  results  of  new  environment 
Charles  Darwin  allowed  a  measure  of  truth  in 
both  these  positions,  but  emphasized  the  inde- 
pendent action  of  the  organism  ftself  in  the 
direction  of  natural  selectioa.  These  three  posi- 
tions are  still  held,  some  emphasizing  one,  others 
■  another,  the  majority  combining  the  three.  See 
Darwinian  Theory;  Evolution, 

Envoy,  a  person  deputed  by  a  sovereign 
or  government  to  negotiate  a  treaty,  or  transact 
other  business,  with  a  foreign  ruler  or  govern- 
ment. We  usually  appty  the  word  to  a  public 
minister  sent  on  a  special  occasion  or  for  one 
particular  purpose;  hence  an  envoy  is  distin- 
guished from  an  ambassador.  Envoy  extraordi- 
nary and  minister  plenipotentiary  is  a  permanent 
resident  abroad,  in  some  unimportant  country 
officially  representing  his  government,  but  of 
injEerior  rank  to  an  ambassador. 

Enxina,  Jmn  de  la.  See  ENaNA,  Juak 
Deu 

En'syme  (Gr.  •^leavened*),  any  of  the  un- 
organized ferments,  such  as  diastase,  cytase, 
trypsin,  etc..  which  induce  fermentive  changes  in 
organic  substances.  It  was  formerly  thought 
that  these  ^unorganized'^  ferments  might  be 
essentially  different  in  their  action  from  the  so- 
called  ^organized*  ferments,  such  as  the  yeasts, 
molds,  and  bacteria;  but  it  is  now  known  that 
the  fermentive  action  of  the  ^organized*  class 
is  due  chiefly,  and  perhaps  wholly,  to  the 
enzymes  that  they  secrete.  The  chemistry  of 
the  enzymes  is  very  imi>erfectly  understood. 
According  to  some  authorities  they  act  merely 
by  catalysis,  being  capable  of  effecting  the  fer- 
mentive change  of  indefinite  quantities  of  the 
substances  upon  which  they  act,  without  being 
themselves  used  up,  nor  exhausted  in  any  way. 
According  to  other  authorities,  they  are  gradu- 
ally destroyed  by  their  own  activity,  so  that  a 
definite  mass  of  any  given  enzyme  can  produce 
only  a  definite  (though  surprisingly  large) 
amount  of  fermentive  transformation.  See 
Fermentation. 

Chemical  ferments,  elaborated  in  the  cells 
of  plants  and  animals,  and  capable  of  bring- 
ing about  a  peculiar  series  of  biochemical 
reactions,  which  are  produced  without  the  inter- 
vention of  physical  factors  or  mineral  sub- 
stances. Under  some  conditions  they  have  the 
properties  of  facilitating  chemical  interchanges 
between  certain  bodies  without  entering  into  the 
composition  of  the  different  products  that  resuft. 
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These  enzymes,  or  ferments,  zymases,  or  dias- 
tases, as  they  are  frequently  called,  play  an  im- 
portant role  in  the  digestive  processes,  as  well  as 
being  of  vital  importance  m  the  general  Ufe- 
history  of  nearly  all  plants.  A  Imowledge  of 
enzymes  dates  back  to  very  remote  periods.  In 
the  beginning  of  the  i6th  century  observations 
on  the  phenomena  of  digestion  called  attention 
to  this  class  of  bodies ;  but  it  remained  for  Du- 
bmnfaut  and  Pasteur  to  i>lace  the  science  of 
fermentation  on  a  stable  basis.  Enzjrmes  are  for 
the  most  part  soluble  in  water,  being  thrown  out 
of  solution  by  a  large  :number  of  chemical  sub- 
stances, such  as  alcohol,  tannic  acid,  etc.  They 
usually  lose  their  activity  at  a  temperature  above 
100**  F.  Most  of  them  decompose  hydrogen 
peroxide,  and  the3r  act  largely  in  proportion  to 
their  quantity.  With  reference  to  their  chemical 
composition,  it  would  appear  that  they  belong 
to  the  proteid  class.  There  is  usually  a  large 
proportion  of  inorganic  salts,  particularly  cal- 
cium phosphate,  in  their  composition.  A  few, 
however,  do  not  contain  nitrogen.  Although 
closely  related  to  proteids,  they  do  not  give  pro- 
teid color- reactions.  As  to  their  formation,  it 
is  considered  by  some  that  they  are  oxidation 
products  of  albuminoid  substances,  or  zymogens. 
The  transition  of  the  zymogen  into  the  ferment 
is  termed  zymogenesis.    Destruction  of  enzymes 


is  termed  zymolysis.  As  to  the  manner  of  action 
of  this  interesting  class  of  bodies,  a  vast  variety 
of  phenomena  may  be  observed.  Th^  may 
bring  about  molecular  changes  either  by  hydra- 
tion or  by  oxidation.  They  appear  to  occupy  the 
position  of  intermediaries^  as  it  were.  Many 
thories  are  put  forward  m  attempting  to  ex* 
plain  the  action  of  enzymes*  but  as  they  pre* 
sent  many  analogies  to  living  protoplasm, 
explanation  of  the  phenomena  of  their  activities 
is  almost  as  difficult  as  to  explain  the  phenomena 
of  life.  Attempts  have  been  made  to  classify 
the  various  enzymes,  but  any  classification  must 
be  of  a  transitory  character,  since  knowledge 
concerning  this  group  of  bodies  is  increasing 
daily.  The  classification  of  the  soluble  ferments 
suggested  by  Effront  is  shown  below. 

The  enzymes  have  many  apoHcations  in  the 
arts.  Consult :  Greene,  <  Soluble  Ferments^ ; 
Effront,  ^Enzymes  and  Their  Applications,^ 
John  Wiley,  N.  Y.,  1002. 

Eocene  (e'6-sen)  Epoch  (Gr.  *dawn*),  a 
term  applied  in  geology  to  one  of  the  divisions 
of  the  Tertiary,  as  originally  suggested'  by 
Lyell ;  a  geological  period.  See  Eocene  Series  ; 
Tertiary. 

Eocene  Series,  a  subdivision  of  geological 
time.  Lyell  in  1833  first  used  the  term  Eocene 
(dawn  of  the  recent)    for  the  earliest  of  his 


CLASSIFICATION  OF  SOLUBLE  FERMENTS. 


A.   SOLUBLE  HYDRATING  FERMENTS. 

J.  Soluble  Ferments  of  Carbohydrates. 


Nameft  of  the  Bnzymet. 

Invertin  or  sucnue 

Aoiylaie 

Glucmae  or  maltaae 

Tactaae 

Trehalose 

InnUse 

Cytase 

Pectaoe 

Caroubiaase 


MyxtMin 
Brtiilie 


Steapaia  { 
Lipase       ) 


Rennet 


Caaeaae 
Pepsin 
Trypsin 
Papain 


Urease 


Lsecase 

Oxidin 
Malase 
Qiease 

Tjruii— If 
Oenoxidase 


Substances  on  which  the   Enzymes 

Act. 
Cane-sngar 
Starch  and  dextrin 
Dextrin  and  maltose 
Lactose 
Trehalose 
Inulin 
Cellulose 
Pectin 
Caroubin 

I.  Soluble  Ferments  of  Glycosides. 
Amygdalin  and  other  glycosides 


Produets  of  the  reactioD. 


Invert-sugar 

Maltose 

Dextrose 

Dextrose  and  galactose 

Glucose 

Fructose,  levulose 

Sugars 

Pectates  and  sugars 

Caroubinose 


Potassium  myronate 
Gaultherin 

Xanthorhamnin 


Glucose,  oil  of  bitter  ahnoods,  and 

hydrocyanic  acid. 
Glucose  and  allyl  isosulphocyanata 
Oil  of  wintergreen 
Glucose 
Rhamnatine,  isodulcite 


J,  Fatty  Ferments  of  Fatty  Substances. 

Fatty  substances  Glycerin  and  fatty  adds 

4.  Soluble  Ferments  of  Proteins. 


Caseinogen 

(Casein,  Hammarstcn) 

Fibrinogen 

Casein 

Albuminoid  substances 

Albuminoid  substances 

5.  Ferments  of  Urea, 

Una 

B.  SOLUBLE    OXIDIZING    PERMBNTS. 

Uruschic  acid 

Tannin,  anilin,  etc. 

Coloring  matters  of  cereals 

Coloring  matters  of  fruits 

Olive  oil 

Tyrosin 

Coloring  matter  of  wine 


Casein 

(Para  casein) 
Fibrin 

Proteoses,  peptones 
Proteoses,  peptones,  amldtt 


Ammonium  carbonate 


Oxyuruschic  acid 
Products  of  oxidation 
Products  of  oxidation 
Products  of  oxidation 
Products  of  oxidation 
Products  of  oxidation 
Products  of  oxidation 


Zjmtm  or  aleohoUc  diastase 


FERMENTS  CAUSING  MOLECULAR  DECOMPOSITION. 

Various  sugars  Alcohol  and  carbonic  add 
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three  dubdiviiions  of  the  Tertiary.  The  term 
found  favor  quickly  since  early  Tertiary  life 
differed  greatly  from  late  cretaceous.  Toward 
the  close  of  cretaceous  time,  the  sea  receded 
from  a  large  part  of  North  America  and  by  the 
end  of  Eocene  time  the  continent  had  nearly 
its  present  form.  Though  the  climate  continued 
warm,  Greenland  and  Alaska  having  a  temperate 
climate,  yet  the  elevation  of  the  land  must 
have  affected  the  direction  of  prevailing  winds 
and  modified  rainfall.  Of  cretaceous  animals  the 
reptiles  suffered  most,  the  ichthyosaurs,  dino- 
saurs, and  plesiosaurs  passing  away  as  well  as 
many  peculiar  mollusks.  Eocene  fishes  were 
mostly  of  modern  character  (teleosts),  birds 
were  more  numerous  and  highly  developed  than 
in  the  Cretaceous  Age;  while  mammals  devel- 
oped wonderfully.  True  carnivorous  mammals 
(cynodictis)  appeared,  as  also  the  ancestors  of 
the  horse  (Hyracotherium),  rhinoceros  (Hepto- 
don),  tapir  (Systemodon) ,  pig  (Eohyns),  and 
the  ruminants  (Trigonolestes) ,  besides  bats, 
primitive  camels  (Leptotragulus) ,  and  monkeys 
(Anaptomorphus) .  A  study  of  organic  types  in- 
dicates that  Asia,  North  America,  and  Europe 
were  connected  in  Eocene  time  and,  by  the  Ant- 
arctic continent.  South  America,  and  Australia, 
while  South  America  was  separated  from  North 
America  and  Africa  and  southern  Asia  from 
Europe  and  northern  Asia. 

The  Eocene  formations  in  the  United  States 
are  classified  geographically  as  the  Atlantic  bor- 
der, Gulf  border,  interior  and  Pacific  border 
provinces.  The  Eocene  rocks  of  the  Atlantic  bor- 
der are  nearly  all  loose  aands  and  clays  of  ma- 
rine origin  and  contain  in  New  Jersey  beds  of 
greensand  once  of  some  economic  importance  as 
a  source  of  phosphate  of  lime  for  agricultural 
use.  The  rocks  of  the  gulf  border  were  partly 
laid  down  in  fresh  or  brackish  water  and  partly 
in  salt  water.  They  comprise  shales,  sandstones, 
and  limestones.  In  Florida  are  valuable  deposits 
of  phosphate  rock,  and  in  Texas  are  extensive 
beds  of  lignite,  of  workable  size,  but  poor  qual- 
ity. The  series  is  divided  into  the  (i;  Midway, 
(a)  Lignitic,  (3)  Lower  Clair  borne,  (4)  Clair- 
borne,  (5)  Jackson,  and  (6)  Vicksburg  stages. 
The  interior  province  formations,  mostly  clays 
and  sands,  were  laid  down  in  brackish  or  fresh 
water  lakes  which  stretched,  though  not  contem- 
poraneously, from  Mexico  to  Alaska.  The  larg- 
est of  these  lakes  covered  eastern  Utah,  and 
western  Colorado,  and  must  have  been  i|50  miles 
long  and  250  miles  wide.  In  Utah  are  lignite  de- 
posits of  some  importance.  The  lake  deposits 
are  divided  into  the  (i)  Puerco,  (2)  Wasatch* 
(3)  Bridges,  and  (4)  Uintah  stages.  In  the 
Pacific  border  province  the  Lower  Eocene  stages 
are  wanting  and  the  epoch  is  represented  by  a 
single  series,  the  Tejon,  shales  and  sandstones 
with  workable  deposits  of  lignite  in  California 
and  Oregon.  See  Cenozoic  Era;  Geology; 
.Tertiary  System. 

Eohippus,  e-o-hip'us,  a  genus  of  fossil 
horses  of  the  Eocene  Epoch,  with  four  complete 
toes  in  the  fore  foot  and  three  in  the  hind 
foot,  and  with  slender  bony  rudiments  (splint- 
bones)  representing  the  missing  innermost  digit 
in  the  fore  foot  and  the  outermost  digit  of  the 
hind  foot.  The  teeth  are  short-crowned,  the  pre- 
molars of  simpler  pattern  than  the  true  molars, 
and  the  molar  cusps  are  incompletely  converted 
into  crests.     The  animal  was  as  large  as  the 


domestic  cat,  and  probably  a  direct  ancestor  of 
the  horse,  its  remains  are  found  only  in  the 
Lower  Eocene  of  North  America.  See  Horsb, 
Fossil. 

E'olus  (^the  varied  one*),  in  Greek  my- 
thology, god  of  the  winds. 

Eon  de  Beaiiinont,  a-6n  de  bo-moa, 
Charles  Genevieve  Louit  Auguste  Aiidr6 
Timothfe  d'  (called  till  1777,  Chevalier  d'Eon), 
French  writer,  military  officer,  diplomatist,  and 
publicist:  b.  Tonnerre  5  Oct.  1728;  d.  London 
21  May  1810.  His  brilliant  qualities  enabled  him 
to  act  a  conspicuous  part  in  the  world,  but  he 
gained  a  greater  notoriety  by  the  mystery  long 
kept  up  in  regard  to  his  sex.  In  1755  he  was 
sent  as  envoy  on  a  difficult  mission  to  the 
Russian  court  Here  he  gained  the  favor  of 
the  Empress  Elizabeth,  and  for  about  five  years 
was  the  medium  of  a  secret  correspondence 
between  her  and  the  king  of  France.  In  1762 
he  went  to  London  as  secretary  of  legation  and 
lived  for  years  in  London  as  a  kind  of  informal 
representative  of  his  soverei^^n.  In  1777  he  re- 
turned to  France,  but  I^uis  XVI.,  for  what 
reason  is  not  known,  imposed  on  him  the 
obligation  of  assuming  female  attire,  and  he  now 
styled  himself  La  Chevaliere  d'Eon.  Even  be- 
fore this,  however,  doubts  as  to  his  real  sex 
had  arisen.  After  the  French  Revolution  broke 
out,  he  offered  his  services  to  the  National 
Assembly  in  1792,  was  rejected,  and  went  back 
to  England.  He  now  attempted  to  support  him- 
self by  giving  lessons  in  fencing  (still  dressed 
as  a  woman),  but  was  not  very  successful,  and 
depended  for  subsistence  mainly  on  his  friends. 
He  was  rather  a  volimiinous  writer,  and  his 
works  appeared  in  1775  under  the  tide  ^Loisirs 
dn  Chevalier  D'Eon.> 

Eos,  e'os.     See  Aurora. 

Eoainophilea,  e-5-sin'5-fils,  one  of  the 
types  of  leucocytes  or  white  blood-cells  found  in 
the  circulating  blood  and  characterized  by  its 
specific  reactions  to  acid  stains,  such  as  eosine, 
whence  its  name  —  *^a  lover  of  eosine.*  Eosino- 
philes  are  present  in  the  proportion  of  one  half 
to  two  per  cent  of  the  white  blood-cells.  Their 
increase  above  two  per  cent  is  termed  eosino- 
philia,  and  it  has  an  important  relationship  to 
some  forms  of  parasitism. 

Eosinophilla,  a  condition  in  which  there 
is  an  excess  of  eosinophile  white  blood-celis  in 
the  circulating  blood.  The  exact  causes  of  eosi- 
nophilia  are  not  thoroughly  understood.  But  it 
seems  to  be  an  almost  constant  accompaniment 
of  certain  diseases,  notably  of  infection  by  intes- 
tinal parasites.  So  it  is  in  trichiniasis,  in  an- 
chylostomiasis,  and  in  infection  by  the  ordinary 
tapeworm.  Consult:  Ewing,  < Pathology  of 
Blood>  (1902). 

E5then,  e-6'then,  or  Traces  of  Travel 
Brought  Home  from  the  East,  a  noted  work 
by  Alexander  William  Kinglake,  published  in 
1844.  Eothen  —  a  title  meaning  *From  the 
Dawn*  —  is  a  lively  and  acute  narrative  of  travel 
in  the  East,  at  a  time  when  that  region  was 
comparatively  new  ground  to  English  tourists. 
The  author,  starting  from  Constantinople,  visits 
the  Troad,  Cyprus,  the  Holy  Land,  Cairo,  the 
iPyramids,  and  the  Sphinx ;  thence  by  the  way  of 
Suez  he  proceeds  to  Gaza  and  returns  by  the 
way  of  Nablous  and  Damascus.  He  apologizes 
for  his  frankness  of  style,  and  gives  his  im- 
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pressioss  with  refreshing  directness,  modified  as 
fittle  as  possible  by  conventional  opinion. 

Stttvds,  St'y^sh,  Joseph,  Hungarian  states- 
man and  author :  b.  Ofen  3  Sept.  1813 ;  d.  Pesth 
3  Feb.  1871.  He  completed  his  studies  in  philos- 
ophy and  law  at  the  University  of  Pesth  in  1831, 
and  before  leaving  the  university,  produced  three 
dramas — <Kritiktisok,>  <Hazasul6k,>  and  ^Bos- 
zu^ — the  last  a  tragedy,  all  of  which  were 
well  received.  He  published  an  important  work 
on  the'  reform  of  prisons  (1838)  ;  became  a 
friend  of  Kossuth,  and  distinguished  himself  as 
a  journalist  and  in  the  diet.  A  collection  of  his 
political  writings  was  published  in  Leipsic  in 
1846L  He  continued  to  give  his  leisure  to  lit- 
erature, and  published  a  succession  of  novels  — 
<The  Carthusian>  (1841)  ;  ^The  Village  Notary> 
(A'falu*  jegyzoje,  which  has  been  translated  into 
English),  1844-6; /Hungary  in  1514^  (1847^) 
—  giving  vivid  pictures  of  Hungarian  life  in 
modern  and  more  remote  epochs.  After  the 
revolution  of  1848  he  became  minister  of  public 
instruction  under  Batthyani,  but  soon  retired  to 
Munich,  and  remained  in  voluntary  exile  for 
three  years,  during  which  he  published  several 
works,  among  which  was  ^The  Inflocnce  of  the 
Ideas  of  the  19th  Century  on  the  State  of  So- 
ciety' (1851).  About  the  middle  of  1851  he 
a^in  returned  to  Hungary,  where  be  was  made 
vice-president  of  the  Hungarian  Academy  in 
1855,  and  president  in  1866.  In  1867  he  again 
became  minister  of  public  instruction. 

EdtvdSy  Roland,  Hungarian  scientist  and 
statesman:  b.  27  July  1848.     He  is  a  son  of 

Joseph  Eotvos  (q.v.).  He  studied  at  Konigs- 
erg  and  Heidelberg,  receiving  an  appointment 
as  lecturer  at  Budapest  1871  and  as  professor 
ot  experimental  physics  there  1875,  being  made 
a  member  of  the  Hungarian  Academy  of  Sci- 
ences ^873.  and  becoming  its  president  in  1893. 
Much  of  nis  attention  has  been  given  to  the 
proUems  of  gravitation  and  capillary  attrac- 
tion. He  was  made  a  life  member  of  the  Hun- 
garian House  of  Magnates  and  was  minister  of 
pubtic  worship  and  education  i8s^-5. 

Eozoic  (e-o-zSlk)  Era  (dawn  of  life),  the 
Geologic  Period  during  which  life  first  ap- 
peared on  the  earth.  The  eozoic  rocks,  though 
often  showing  traces  of  organic  origin,  have 
in  general  been  greatly  metamorphosed  and  con- 
tain few,  if  any,  fossils.  Stratigraphically  they 
are  separated  from  the  Archaean  (or  Azoic) 
rocks  bek>w  and  the  Cambrian  (or  earliest  Pa- 
heozotc)  rocks  above  by  unconformities,  but  the 
exact  boundaries  of  the  Eozok:  are  disputed  by 
geologists.  See  Algonkian  System  ;  Geouxsy  ; 
HuBONiAN  Series;  Keweenaw  an  Series. 

Eozo6n,  €-6-z6'6n.  Sir  J.  W.  Dawson,  in 
1864,  described  certain  curious  aggregates  of 
calcite  and  serpentine  in  the  Laurentian  lime- 
stone of  the  lower  St.  Lawrence  Valley  as  the 
remains  of  a  foraminiferan  which  he  called 
Eozoon  Canadense.  The  so-called  fossil  was 
thought  to  represent  the  earliest  known  form 
of  life  on  the  globe.  The  evidence  of  organic 
origin  is,  however,  not  conclusive.  Similar 
forms  have  been  found  in  Bavaria.  Moebius, 
who  investigated  Eozoon  thoroughly,  concluded 
that  the  serpentine  in  the  calcite  had  infiltrated 
along  a  very  regular  system  of  fine  fissure,  and 
most  geologists  now  believe  that  Eozoon  is 
of  inorganic  origm. 


Epacridaoeas,  Ip-a^krl-d&'se-S,  a  small 
order  of  heath-like  shmbs  or  small  trees,  usn- 
ally  reckoned  as  the  Australian  sub-order  of 
Ericacem,  from  which  they  are  chiefly  distin- 
guished by  the  epipetaioos  stamens  destitute  of 
the  peculiar  specializations  of  anther  dehiscence 
or  appendages.  The  flowers  are  red,  white,  or 
purple,  generally  in  leafy  spikes.  Many  species 
are  cultivated  in  greenhouses  along  with  the 
heaths  proper.  Among  the  most  attractive  of 
these  is  E.  grancUflora,  which  has  blossoms 
nearly  an  inch  in  length,  of  a  brilliant  reddish 
purple  at  the  base  and  pure  white  at  the  apex. 
A  few  species  produce  edible  berries  resembling 
the  American  huckleberry,  and  which  are  known 
as  Australian  cranberries. 

E'pacts  (Gr.  ^additions*),  in  ecclesiastical 
chronology,  a  set  of  19  numbers  used  for  fixing 
the  date  of  Easter  and  other  Church  festivals, 
by  indicating  the  age  of  the  moon  at  the  be- 
ginning of  each  civil  year  in  the  lunar  cycle 
(q.v.).  At  the  reformation  of  the  calendar 
in  15132  it  was  found  that  the  Golden  Numbers 
could  no  longer  by  themselves  serve  the  pur- 
pose of  adjusting  the  double  reckoning  by 
lunations  and  by  the  tropical  or  true  year;  and 
thus,  instead  of  adopting  the  more  rational  com- 
putation, the  Roman  Church  devised  the  arti- 
ficial and  involved  method  of  epacts.  The  main 
point  to  determine  is  the  age  of  the  moon  (in 
entire  days)  at  the  beginning  of  each  civil  year, 
or  the  number  of  days  between  the  end  of  the 
ecclesiastical  year  in  December  and  the  first 
January  succeeding.  Thus,  subtracting  354  days 
(12  lunations)  from  365,  we  should  have  11  days 
for  the  first  annual  epact,  then  22  for  the  year 
following,  then  3,  14,  25,  6,  I7i  28,  9,  ao,  i,  12, 
23,  4,  15,  26,  7,  18,  and  29;  the  series  of  19 
numbers  being  obtained  in  succession  by  adding 
II,  and  when  the  sum  exceeds  30,  subtracting 
that  number.  This  illustration,  however,  is  sim- 
pler than  any  actual  case,  by  reason  of  the 
leap-years,  which  require  12  to  be  added  for  the 
following  epact,  and  of  the  fact  that  no  lunation 
is  exactly  30  days  long.  When  the  lunar  cycle 
of  19  years  is  completed,  the  epacts  recur  a^ain 
in  the  same  order.  In  the  Anglican  reckonmg, 
as  distinguished  from  the  Roman,  it  is  note- 
worthy that  the  Gregorian  epact  for  any  year 
is  the  same  as  the  Julian  epact  for  the  year 
preceding,  owing  to  the  comcidence  that  11, 
the  number  of  davs  lost  on  the  Julian  account 
before  the  Englisn  parliament  adopted  the  re- 
formed calendar  (q.v.),  is  also  the  nomber  of 
days  between  the  lunar  and  the  solar  years.  The 
epact  determines  by  subtraction  the  date  of 
the  first  new  moon  in  January;  then  by  adding 
29  and  30  alternately  the  successive  new  moons 
throughout  the  year  are  assigned  to  their  re- 
spective dates.  Consult  Delambre,  ^Astronomic 
Modeme,>  Vol.  I.  4-32. 

Epanunondaa,  £-<plim"In'6n'dis,  Theban 
hero:  b.  about  418  B.c;  d.  Mantineia,  Arcadia, 
Greece,  362  b.c.  He  was  distinguished  for  the 
friendship  subsisting  between  him  and  Pdopi- 
das.  He  was  sent  to  Sparta  371  b.c  to  represent 
Thebes  in  negotiating  a  peace  with  the  Athenian 
envoys.  As  the  Spartans  refused  to  recognize 
Thebes  as  the  representative  of  Boeotia,  the  The- 
bans  were  excluded  from  the  peace.  Cleom- 
brotus  was  sent  by  the  Spartans  to  invade 
Bceotia,  but  was  defeated  at  Leuctra  (371  Rc), 
chiefly  through  the  tactics  of  Epaminondas.  Two 
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years  after  Epaminondas  and  Pelopidas  were 
made  Boeotarchs.  They  detached  several  nations 
from  the  alliance  of  Lacedaemon,  and  delivered 
the  Messenians,  whose  capital  they  rebuilt. 
Epaminondas  then  marched  with  his  army  to 
Sparta;  but  this  city  was  so  bravely  and  skil- 
fully defended  by  Agesilaus  that  the  Theban 
hero  retreated.  An  accusation  was  brought 
against  him  on  his  arrival  in  Thebes,  because 
he  and  Pelopidas  had  kept  the  Boeotarchate  be- 
yond the  legal  time;  the  accusation  was  literally 
true,  but  the  infringement  of  the  law  was  justi- 
fied by  his  services,  and  after  having  pleaded  his 
own  cause,  he  was  acquitted.  In  368  he  com- 
pelled Sicyon  and  Pellene  to  relinquish  the 
Lacedaemonian  alliance,  and  in  the  same  year 
served  in  a  Theban  army  sent  into  Thessaly  to 
rescue  Pelopidas,  who  was  kept  a  prisoner  at 
Pherae.  In  the  following  year  he  commanded 
an  expedition  with  the  same  object  which  was 
successful.  In  362  he  was  compelled  to  make 
head  against  a  formidable  coalition  of  states,  in- 
cluding Athens  and  Sparta.  His  tactics  were 
never  more  brilliant  and  successful  than  in  this 
campaign,  but  in  the  battle  of  Mantineia  he  was 
killed  at  the  moment  of  victory. 

Ep'aphus,  the  son  of  Jupiter  and  lo,  who 
caused  Phaeton's  destruction  by  denying  his  di- 
vine descent. 

Ep'afch  (ftro/»xof  eparchos),  an  ecclesiastical 
term  formerly  in  use  as  equivalent  to  arch- 
bishop or  metropolitan.  In  the  national  Rus- 
sian Church  bishops  are  all  called  eparchs  as 
well  as  bishops,  as  in  English  they  are  currently 
styled  *ordinaries*^  (Lat.  ordinarii)  and  Mio- 
cesans*  (Lat.  dicecesani).  The  sees  or  territorial 
jurisdictions  of  bishops  in  the  Russian  Church 
are  eparchies. 

Epaulement,  e-pal'ment,  in  fortification,  a 
term  originally  employed  to  denote  a  mound  of 
earth,  raised  to  protect  a  body  of  troops  at 
the  extremity  of  their  line ;  or  a  screen  or  ram- 
part erected,  as  a  sort  of  shoulder,  to  defend 
the  flank  of  a  battery  from  enfilading  fire,  which 
would  dismount  its  guns.  In  modern  artillery, 
the  word  is  applied  to  the  whole  mass  of  earth, 
stone,  or  fascines  raised  to  protect  a  battery 
both  in  front  and  at  the  flanks.  It  is  also  used 
of  the  breastwork  set  up  to  shelter  reserve 
artillery. 

Epaulet,  ep'a-let,  an  ornamental  badge, 
consisting  of  a  fringe  hanging  over  the  shoulder, 
worn  in  the  English  army  up  to  1855,  and  still 
worn  in  the  English  navy  by  all  ranks  above  lieu- 
tenant. Epaulets  were  not  partially  discarded  by 
the  United  States  army  until  1872,  when  none 
but  general  officers  continued  to  wear  them. 
In  the  Upited  States  navy  the  epaulet  is  worn 
by  all  officers  above  the  rank  of  ensign.  The 
French  private  soldiers  wear  epaulets  of  worsted. 

Ep6e,  Charles  Michel,  sharl  me-shel  a-pa, 
Abb6  de  l\  French  instructor  of  the  deaf  and 
dumb:  b.  Versailles,  France,  25  Nov.  1712;  d. 
Paris  23  Dec.  1789.  Taking  orders,  he  became 
a  preacher  and  canon  at  Troyes,  but  later  lived 
in  retirement  in  Paris.  In  1765  he  first  began  to 
occupy  himself  with  the  education  of  two  deaf 
and  dumb  sisters;  and,  as  he  asserted,  without 
any  previous  knowledge  of  Pereira's  efforts  in 
the  cause,  invented  a  language  of  signs,  by  which 
persons  thus  afflicted  might  be  enabled  to  hold 
mtercourse  with  their  fellow-creatures.    He  de- 


termined to  devote  his  life  to  the  subject.  At 
his  own  expense  he  founded  an  institution  for 
the  deaf  and  dumb,  which  was  first  publicly  ex- 
amined in  1 77 1,  and  from  1778  received  an  an- 
nual subsidy.  ^  It  was  not,  however,  converted 
into  a  public  institution  till  two  years  after  his 
death. 

Epeira,  ^-pi'ra,  a  genus  of  spiders,  typical 
of  the  family  Epeirida,  comprising  some  of  the 
largest  and  best-known  spiders,  those  building 
orb-webs.  They  occur  in  all  parts  of  the  world, 
and  are  usually  handsomely  marked.  See  Orb- 
weaver^  and  Spider. 

Epenceph'alon,  one  of  the  names  to  sig- 
nify one  of  the  primary  stages  in  the  develop- 
ment of  the  embryo  brain.    See  Brain. 

Eperles,  a-par'yes  (Slovak  Pressovd),  Hun- 
gary, an  old  town  on  the  Tarcza,  150  miles 
northeast  of  Budapest.  It  is  the  seat  of  a 
Greek  Catholic  bishop,  and  has  a  college,  with 
500  students.  It  manufactures  earthen-ware,  lin- 
ens, and  woolens,  and  has  some  trade  in  com 
and  Tokay  wine;  in  the  vicinity  ar6  the  Sovar 
salt-works.    Pop.  10439. 

Epemay,  a-per-na,  France,  in  the  depart- 
ment of  Mame,  in  the  midst  of  a  rich  vine- 
growing  district ;  19  miles  northwest  of  Chalons. 
The  earthen-ware  called  terre  de  Champagne 
is  made  in  Epemay.    Pop.  20,512. 

Ephah,  e'fa,  a  dry  measure  of  capacity 
among  the  ancient  Hebrews,  corresponding  with 
the  liquid  measure  bath.  The  ephah  contained 
about  36  litres  French,  equal  to  9J4  gallons  of 
the  United  States,  or  8  gallons  British.  There 
were,  however,  two  measures  called  ephah,  of 
which  the  above  estimate  applies  to  the  larger, 
and  this  contained  one  third  more  than  the 
other. 

Ephedra,  ef'e-dra,  a  genus  of  shrubs  used 
for  decorative  purposes  in  landscape  gardening. 
In  general  appearance  they  resemble  the  horse- 
tails. The  flowers  are  small  and  inconspicuous. 
The  species  occur  in  all  parts  of  the  world,  but 
are  not  hardy,  and  need  protection  from  frosts. 
They  flourish  best  in  dry  or  rocky  soils,  and 
are  easily  propagated.  Their  fruit  is  said  to 
be  mucilaginous,  eatable,  sub-acid,  and  slightly 
pungent.  The  branches  and  flowers  of  the  Asi- 
atic species  were  formerly  sold  as  styptics. 

Ephem'era,  -fem'e-ra,  the  typical  genus 
of  the  insect  family  Ephemeridce  (q.v.). 

Ephemeridae,  ef-e-merl-de,  a  family  of 
neuropterous  insects  characterized  by  the  slcn- 
demess  of  their  bodies;  the  delicacy  of  their 
wings,  which  are  erect  and  unequal,  the  anterior 
being  much  the  larger;  the  rudimentary  condi- 
tion of  the  mouth;  and  the  termination  of  the 
lo-jointed  abdomen  in  3- jointed  filiform  appen- 
dages. The  adult  May-flies,  or  day-flies,  as  th^ 
are  called,  emerge  from  the  chrysalis  on  the 
banks  of  the  running  streams  in  which  the  eggs 
are  hatched,  and,  appearing  usually  toward  sun- 
set, are  no  less  remarkable  for  their  great  activ- 
ity than  for  their  enormous  numbers,  and  the 
brief  period  of  their  existence.  The  eggs,  which 
are  shed  in  a  mass,  drop  into  the  water.  The 
larvae  have  elongated  depressed  bodies;  setose 
antennae,  and  long  caudal  filaments ;  and  lamellar 
or  tufted  gills,  symmetrically  disposed  on  either 
side  of  the  abdomen.  They  remain  in  the  water 
for  a  year  or  two  before  undergoing  further 
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change,  lying  beneath  stones,  and  leading  a  pre- 
daceons  life,  for  which  their  strong  jaws  fit  them. 
The  rudiments  of  wings  mark  the  commence- 
ment of  the  nymph  stage,  at  the  close  of  which 
they  crawl  out  of  the  water,  and  cast  the  nymph 
integument.  Their  sexual  immaturity  prior  to 
the  second  molt  has  led  to  their  being  named, 
at  this  stage,  subimagos  or  pseudimagos.  The 
larvae,  which  are  very  similar  throughout  the 
family,  are  largely  used  as  bait.  There  are  many 
species  in  various  parts  of  the  world,  divided 
into  various  genera.,  Ephemera  and  C(Fnis  have 
three  caudal  filaments ;  Patingenia  and  Clo'e  only 
two,  but  the  larvae  have  three.  The  posterior 
wings  are  absent  in  Clo'e  and  Ccenis. 

Ephem'eris,  an  astronomical  almanac. 
The  plural  Ephemerides  is  applied  to  tables 
showing  the  places  where  the  planets  and  heav- 
enly bodies  are  found  at  noon  of  every  day.  It 
is  from  these  tables  that  eclipses,  conjunctions, 
etc.,  of  the  planets  are  determined.  See  Alma- 
nac  (Nautical). 

Ephe'sians.  the  Epistle  to  the»  one  of  the 
books  of  the  New  Testament.  It  seems  to  have 
been  sent  by  St  Paul  to  the  people  of  Ephesus 
about  62  A.D.,  while  he  was  a  prisoner  in  Rome 
<^Eph.  iiL  I,  iv.  i).  He  sent  it  to  its  destina- 
tion by  the  hand  of.Tychicus  (Eph.  vi.  21).  The 
Church  at  Ephesus  had  been  founded  by  Paul 
himself,  or  at  least  he  had  raised  it  from  the 
feebleness  in  point  of  numbers  and  knowledge  in 
which  it  had  been  when  he  commenced  his  mis- 
sionary work  in  that  city.  For  two  years  he 
preached  Christ,  not  merely  to  the  permanent 
residents  in  Ephesus,  but  to  the  multitudes  who 
resorted  thither  as  pilgrims  to  visit  the  cele- 
brated temple  of  Diana,  then  one  of  the  wonders 
of  the  world  (Acts  xix.  10).  When  driven 
from  the  city,  owing  to  a  riot  raised  by  one 
whose  craft  would  have  been  in  danger  had 
idolatry  fallen,  he  retained  a  deep  interest  in 
his  converts;  and,  despatching  Tychicus  to  in- 
quire after  their  welfare  (Eph.  vi.  21),  gave  him 
the  canonical  *  Epistle  to  the  Ephesians,'  for  the 
Church  just  named,  with  another  to  the  Church 
at  Colossa  (Col.  iv.  7).  It  is  evident  from  the 
<  Epistle  to  the  Ephesians*  that  the  converts 
at  Ephesus  were  mainly  Gentiles  (Eph.  ii.  ii, 
iii.  i),  and  prominent  in  the  didactic  part  of  the 
letter  is  the  doctrine  that  Christ  had  broken 
down  the  middle  wall  of  the  partition  which 
severs  Jew  and  Gentile,  putting  both  on  the 
same  level  of  privilege  within  his  Church  (Eph. 
ii.  11-22,  iii.  1-6).  The  Epistle  concludes  with  a 
series  of  practical  exhortations. 

Ephesus,  ^f'e-stis,  Asia  Minor,  a  Greek 
city  of  Lydia;  one  of  the  12  Ionian  cities;  near 
the  mouth  of  the  river  Caystrus,  no^  called 
Kutshuk  Mendre.  Ephesus  is  now  represented 
by  the  village  of  Ayasoluk,  about  36  miles  from 
Smyrna,  on  the  railroad  to  Aidin.  After  belong- 
ing to  the  lonians,  it  fell  successively  under  the 
dominion  of  the  Lydian  and  Persian  kings.  Its 
importance  as  a  commercial  city  dates  chiefly 
from  the  time  of  Alexander  the  Great.  The 
apostle  Paul  lived  for  two  years  at  Ephesus  and 
established  a  Christian  Church  there,  to  which 
he  addressed  one  of  his  epistles.  Timothy  suc- 
ceeded St.  Paul,  and  St.  John  is  said  to  have 
had  charge  of  the  Church  after  Timothy,  and 
to  have  died  at  Ephesus.  It  was  long  famous 
for  its  temple  of  Artemis  (Diana) ,  called  Ar- 
temision,  reckoned  on^  of  the  seven  wonders 


of  the  world.  The  temple  was  of  the  Ionic  order, 
and  was  adorned  with  many  pillars,  each  60  feet 
high,  and  with  numerous  statues  and  paintings 
by  the  most  celebrated  Grecian  masters.  It  had 
been  destroyed  seven  or  eight  times  before  Pliny 
wrote,  particularly  by  the  notorious  Herostratus, 
356  Rc  The  temple,  however,  was  rebuilt  by 
the  Ephesians  with  more  magnificence  than  ever, 
whose  women  contributed  their  trinkets  to  the 
general  fund  raised  for  this  purpose.  There 
were  also  many  other  temples  here,  a  theatre,  a 
stadium  or  race-course,  gymnasia,  odeum,  etc. 
The  site  of  the  temple  had  become  lost  when  it 
was  discovered  by  Mr.  Wood  in  1867-9.  In  his 
excavations  he  found  that  the  building  measured 
about  343  feet  by  164,  and  stood  on  a  raised 
platform  measuring  418  feet  by  239.  Important 
excavations  have  since  been  carried  out  here, 
and  the  theatre,  important  buildings  connected 
with  the  gymnasium,  and  a  splendid  semicircular 
marble  portico  round  the  east  side  of  the  Harbor 
have  thus  been  disclosed.  The  Great  Mosque  or 
Church  of  St.  John,  the  cave  of  the  Seven 
Sleepers,  and  other  interesting  objects  are  to  be 
seen  here.  Consult:  Wood,  *  Discoveries  in 
Ancient  Ephesus.^ 

Ephesus,  Council  of,  the  third  general 
council  of  the  Roman  Catholic  Church,  held  at 
!Ej)hesus  431,  principally  to  oppose  the  here^ 
of  Nestorius,  patriarch  of  Constantinople.  It 
was  convoked  by  the  Emperor  Theodosius  II. 
at  the  instance  of  Pope  Celestine  I.  and  many 
Catholic  bishops.  Cyril,  bishop  of  Alexandria, 
presided  on  behalf  of  Pope  Celestine  I.  The 
number  of  bishops  in  the  Council  was  about  20a 
Nestorius,  adopting  the  teaching  of  Theodorus 
of  Mopsuetia,  denied  the  Church's  doctrine  of 
the  incarnation,  and  held  that  instead  of  the 
Word  being  made  man,  he  (the  Word)  simply 
had  his  special  abode  in  the  man  Jesus  Christ: 
and  that  hence  Mary  the  Virgin  was  not  (koroKot, 
God-bearing,  mother  of  God,  but  only  x^vrroro' 
«o»,  mother  of  the  Christ.  The  Council  de- 
clared that  Mary  is  BtoroKot,  Deifara,.Rnd  that 
Jesus  Christ  is  God  and  man.  (See  Communio 
Idiomatum.)  Another  Council  was  held  at  Eph- 
esus—  the  ^robber  synod,*  as  it  is  called  —  in 
449  convoked  by  the  same  emperor  to  deal  with 
questions  of  faith  connected  with  the  teachings 
of  Theodorus  and  Nestorius.  The  presiding 
bishop,  Dioscurus  of  Alexandria,  baclced  by  a 
rabble  of  monks,  soldiers,  and  servants  over- 
awed the  135  bishops,  compelling  them  to  sign 
blank  papers  on  which  he  wrote  what  decrees 
he  pleased. 

Eph'od,  a  species  of  vestment  woven  of 
gold,  blue,  purple^  scarlet,  and  fine  twined  linen, 
worn  by  the  Jewish  high-priest.  It  consisted  of 
two  main  pieces,  one  covering  the  back,  the 
other  the  breast  and  upper  part  of  the  body, 
fastened  together  on  the  shoulders  by  shoulder 
straps.  On  each  shoulder  was  an  onyx  stone  set 
in  gold,  on  which  were  engraved  the  names  of 
six  tribes  according  to  their  order.  A  girdle  or 
band,  of  one  piece  with  the  ephod,  fastened  it 
to  the  body.  Just  above  the  girdle,  in  the 
middle  of  the  ephod,  and  joined  to  it  by  little 
gold  chains,  rested  the  square  breastplate  with 
the  Urim  and  Thummim.  The  ephod  was  orig- 
inally intended  to  be  worn  by  the  high-priest 
exclusively,  but  a  similar  vestment  made  of 
linen  was  worn  in  later  times  by  priests  of  lower 
rank. 
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Bphoni,  Sfors,  or  Bphori,  magistrates 
common  to  many  ancient  Greek  communities. 
The  most  celebrated  were  the  Ephori  of  Sparta. 
They  were  five  in  number,  and  were  elected 
by  the  people  annually,  their  authority  being  de- 
signed as  a  counterpoise  to  that  of  the  king 
and  council.  They  superintended  the  morals 
and  domestic  economy  of  the  community;  scru- 
tinized the  conduct  of  all  officials,  and  even 
summoned  the  kings  before  their  tribunal.  The 
judicial  authority  and  executive  power  even- 
tually fell  almost  entirely  into  their  hands;  they 
became  autocratic;  opposed  the  extension  of 
popular  privileges;  and  arousing  the  antago- 
nism of  the  kings  and  oeople,  were  suppressed 
temporarily  by  Agis  IV.,  and  by  Cleomenes 
III.,  the  latter  murdering  the  Ephors  22$  B.C. 

Ephorus,  Greek  historian,  flourishing  in 
the  4th  century  b.c.>  from  about  400  to  330 
B.C. ;  was  born  at  Cyme,  in  Aeblis,  Asia  Minor. 
His  master,  Isocrates,  after  training  him  in 
rhetoric,  persuaded  him  to  abandon  oratory  for 
•history,  and  it  was  upon  his  suggestion  that 
he  prepared  his  universal  history*  This  work 
'lcropUu\  iti  30  volumes,  was  the  first  his- 
tory ever  written  in  Greece  and  was  remarka- 
ble for  its  wealth  of  material  and  also  for  the 
fact  that  each  book,  containing  a  compact  por- 
tion of  the  history  with  an  mtroduction,  was 
complete  in  itself.  The  history  deals  wiUi  the 
Greeks  (outside  of  the  mythical  age)  from  the 
return  of  the  Heracleidae  to  the  siege  of  Perin- 
thus  (340  B.C.),  covering  a^  period  of  over  700 
years.  His  style  of  writing  was  loose  and 
feeble,  well  meriting  the  remark  of  Isocrates, 
that  he  needed  the  spur,  as  Theopompus  the 
bit.  The  history  was  used  and  praised,  how- 
ever, by  Polybius.  Diodorus,  and  Strabo.  The 
main  portions  of  the  manuscripts  have  per- 
ished, only  a  few  fragments  remaining,  which 
were  published  in  MulTer's  ^Fragments  Histori- 
corum  Graecorum,^  Vol.  I.,  pp.  234-277  (Paris 
1868). 

Ephraem  Sjmis,  e'fra-em  si'rus,  Ephrem, 
or  Ephram  (the  S^rrian),  Syrian  theologian:  b. 
Nisibis,  Mesopotamia;  d.  Edessa  378.  He  lived 
m  Nisibis  till  363,  but  thereafter  in  Edessa  till 
he  died,  except  intervals  which  he  spent  in 
prayer  and  meditation  in  the  desert.  He  held 
humble  rank  in  the  hierarchy,  that  of  deacon, 
but  as  a  preacher  attained  high  celebrity.  He 
refused  to  be  ordained  a  priest  because  he 
thought  himself  unworthy.  His  writings  were 
very  numerous,  and  many  are  extant  He  used 
a  poetic  form  in  his  homilies  and  harangues; 
and  St.  Jerome  tells  us  that  his  homilies  (trans- 
lated into  Greek,  for  he  wrote  in  Syriac)  were 
wont  to  be  read  in  many  of  the  churches  of 
Greece  immediately  after  the  Scripture  lesson. 
He  was  a  valiant  defender  of  Catholic  ortho- 
doxy against  the  heretics  of  his  time  —  Bardes- 
anes,  the  Gnostic,  the  Arians,  and  the  Sabel- 
lians,  the  Manichaans  and  the  Novatians. 
Some  of  his  lyrics  are  remarkable  for  their 
simplicity  and  genuine  poetic  spirit.  Even  his 
homilies  are  of  a  poetic  cast  and  form;  and 
in  the  translation  of  some  of  them  they  are 
styled  "rhythms.* 

Ephraim,  the  younger  son  of  Joseph,  and 
the  founder  of  one  of  the  12  tribes  of  Israel. 
The  tribe  occupied  one  of  the  finest  and  most 
fruitful  territories  of  Palestine;  in  the  very 
centre  of  the  land,  and  included  the  most  of 


what  was  afterward  called  Samftfia.  It  was 
bounded  on  the  east  hy  the  River  Jordan,  6a 
the  west  by  the  Mediterranean  Sea  aed  tha 
tribe  of  Dan,  on  the  south  by  the  tribe  of  Ben* 
jamin,  and  on  the  north  by  that  of  Manasseh. 
The  Ephraimites,  when  they  left  Egypt,  num- 
bered 40,500,  and,  being  numerous  and  influ- 
ential, often  appear  as  the  representatives  of 
the  10  tribes,  both  in  historical  and  proph^etical 
passages  of  the  scriptures.  For  a  long  time 
the  ark  and  the  tabernacle  were  situated  at 
Shiloh.  The  tribe  was  the  most  warlike  of  all 
the  Israelites  as  attested  by  their  protests 
against  Gideon  (Judp^es  viii.  i)  imd  against 
Jephthah  (Judges  xii.  1-7)  because  they  did 
not  ask  their  aid  in  war.  Joshua,  who  con- 
quered the  Holy  Land,  and  Samuel,  the  pro- 
phet, were  members  of  the  tribe.  Upon  the 
death  of  Saul,  the  Ephraimites,  in  conjunction 
with  all  the  other  tribes  except  Judah,  took 
part  in  the  revolt  of  Saul's  son  Eshbaal  (Ish- 
bosheth),  and  recognized  him  as  le^timate  king 
in  opposition  to  David  (2  Sam.  li.  8-9),  but 
upon  his  murder,  submitted  to  tfte  hegemony 
of  Judah  under  David.  Later,  about  975  B.C., 
after  the  death  of  Solomon,  the  tribe  revolted 
under  Jeroboam  against  Rehoboam,  the  son  of 
Solomon  (i  Kings  xii.  i-20),  and  witb  all  the 
tribes  except  Judah,  Simeon,  part  of  Benjamin, 
and  the  Lerites,  merged  into  die  northern  king- 
dom of  which  they  constituted  the  most  im- 
portant part.  The  separate  kingdom  still  ad- 
hered to  the  name  of  Israel  and  made  Shechem 
its  capital.  In  722  ft.c.  the  kingdom  was  de- 
stroyed by  the  Assyrians. 

Eph'rata,  Pia.,  township  and  borough  in 
Lancaster  County;  on  the  Reading  &  C.  R.R.; 
about  50  miles  northwest  of  Philadeljjhia.  It  is 
an  agricultural  and  mining  region  with  forests 
nearby.  ^  Ephrata  was  founded  by  Johann  Con- 
rad Beissel  ((j.v.)  and  his  followers  in  1735. 
The  community  established  by  Beissel  was 
called  *Order  of  the  Solitarv,*  and  it  resembled 
somewhat  the  Seventh-Day  Adventists.  Ephrata 
contains  several  very  ancient  and  sing^ar 
buildings,  particularly  the  brother  and  sister 
house.  These  houses  are  large  four-story 
structures,  each  contains  a  chapel,  and  is  di- 
vided into  small  apartments,  so  that  six  dormi- 
tories, barely  large  enough  to  contain  a  cot,  a 
closet,  and  hour  glass^  surround  a  common 
room,  in  which  each  mess  have  their  meals. 
The  dress  of  the  brethren  and  sisters  is  that  of 
the  Franciscans,  or  White  Friars.  They  are 
remarkable  for  their  rigid  adherence  to  the 
precepts  and  ordinances  of  the  New  Testament ; 
they  insist  upon  the  washing  of  the  feet  before 
administering  the  sacrament;  and  are  very  ob- 
servant of  the  Sabbath.  They  are  peaceful  and 
temperate  and  are  distinguished  for  their  music, 
which  is  composed  and  arranged  by  themselves. 
Prior  to  the  Revolution  they  seemed  to  flourish, 
but  now  only  a  few  of  the  order  remain.  Pop, 
^1910)  townships,  2.565;  borough.  3,iQ2.  Kuhns. 
^German  and  Swiss  Settlements  of  Colonial 
Pennsylvania^ ;  Sachse,  *The  German  Secta- 
rians of  Pennsylvania, >  2  volumes. 

Ep'iblast,  one  of  the  layers  In  the  develop- 
ing embryo  from  which  the  structures  making 
up  the  skin  and  its  appendages  are  developed: 
also  called  ectoderm.    See  Embryology. 

Epic,  from  the  Greek  ww,  speech.  4wa^ 
a  discourse,  a  poem  of  the  narrative  kind.    Thid 


Digitized  by  V^jOOQlC 


EPICARDIUM  -I-;  BPIGUREANISM 


13  all  that  the  word  properly  sigtiij^es,  although 
It  is  generally  understood  to  be  a  poejtn  of  an 
elevated  character,  describing   the  exploits  of 
heroes,  as  distinguished  from  the  lyric  repre- 
senting emotion,  and  the  dramatic  representing 
action,  these  three  classes  comprising  the  differ- 
ent styles  of  poetical  composition.    As  action  is 
the  object  of  the  drama,  so  narration  is  that  of 
the  epic    But  as  the  event  related  is  something 
ajready  pas^  the  epic  is  less  stirring,  hence  its 
more  quiet  tone,  tne  pauses  which  may  be  al- 
lowed in  the  interest  of  the  description,  and  the 
introduction  of  passages  of  philosophical  reflec- 
tions.   Unity,    however,    governs    the     whole 
structure  of  the  poem.    The  epic  in  a  general 
sense  is  applied  to  all  poems  of  a  narrative 
character  wnich   illustrate   the   history  of  ^  im- 
portant   m^hological,    religious,    and   national 
events,  a  distinction  being  made  between  epics  of 
growth,  which  consist  of  collections  of  ballads 
or  poems  composed  by  different  authors  at  dif- 
ferent iimes,   and   dealing  with   a   connected 
series  of  events,  and  art  epicsi  in  which  the 
^veots  are  grouped  around  some  great  struc- 
tural thought  by  a  single  poet.    To  the  first 
class    belong    the    Sanskrit    ^Ramayana^    and 
<Mahibharata,>    the    Finnish    <Kalevala,>    the 
German    ^Nibelungenlied.^    and    the    mediaeval 
French  ^Chanson  de  Ron'  or  < Roland^    In  the 
second  class  are  the  ^Odyssey,*  the  <JEneid,> 
*  Paradise  lost,*   and   ^Gcrusalemme  Ltberata.* 
Such  epics  as  uie  <  Iliad*  and  the  Persian  ^Shah 
Nameh*  again  belong  to  both  classes.    The  term 
heroic  epic  or  heroic  po^m  is  aimlied  to  such 
works  as  Homer's  *Iliad^  and  < Odyssey,*  Vir- 
gil's    ^iEneid,*     Spenser's     <  Faerie     Queene,* 
Ercilla's    ^Araucana,*    Aristp's    <  Orlando    Fu- 
rioso,*  and  others,  which  describe  the  achieve- 
ments of  the  gods  and  heroes  of  antiquity,  or  of 
the  kniffhts  of  mediaeval  chivalxy.    Poems  again 
like  Milton's   <  Paradise  Lost*   Tasso's   <Geru- 
salemme  Liberata,*  Dante's^  ^Divina  Commedia,* 
and  Klopstock's   ^Messiade,*   are  sacred  epics. 
Lucan's    ^Pharsalia,*    Camoen's    ^Lusiad,*    and 
Voltaire's     ^Henriade*     are     historical     epics. 
Goethe's  ^Herman  and  Dorothea*  may  be  de* 
scribed   as   a   domestic   epic*    Such   poems   as 
Scott's    ^Marmion,*   LongteUoiw's   ^Evangeline* 
and   ^Hiawatha,*    are   genuine  miniature  epics, 
while  Tennyson's  ^Idylls  of  the  King,*  from  its 
artistic  consecutiveness  of  motive,  belongs  also 
to  the  family.    Of  the  mock-epic  order  are  such 
poems  as  Pope's  *Rape  of  the^  Lock,*  Butler's 
^Hudibras,*  and  Boileau's  comic  epic  ^Lutrin.* 
Epics  alsa  may  utilize  prose  as  a  vehicle  of 
thought  and  while  less  regular  in  form  than  the 
pure  epic,  may  nevertheless  be  quite  distinct  from 
the  common  novels  or  ordinary  Bction;  the  best 
examples  of  prose  epics  are  to  be  found  in  the 
Frandi     language,     as     such     are:    Fenelon's 
<Telemaqne,*     Marmontel's     <Incas,*     and    St. 
Pierre's    ^Paul    et    Virginie.*    Consult    Lang, 
*Homer  and  the  ^ic*  (1893). 

Epicardhim.    See  Heart. 

Epichar'tniis,  Greek  philosopher  and  comic 
poet :  b.  Cos  about  540  b.c  ;  d.  450  b.c.  He  lived 
at  Syracuse,  and  there  wrote  his^  celebrated 
comedies,  now  lost.  Their  number  is  reckoned 
at  52,  and  the  titles  of  40  of  them  have  been  pre- 
served. Before  commencing  his  career  as  a 
oomic  poet,  which  he  did  somewhat  late  in  life, 
he  lived  at  Megara,  engaged  in  the  study  of 
philosophy,  both  physical  and  metaphysical.  The 


fragments  of  his  poems  which  are  preserved 
abound  with  philosophical  maxims,  and  with 
speculative  discourses.  His  genius  was  highly 
esteemed  among  the  ancients  by  such  judges  as 
Plato  and  Cicero.  The  Sicilian  comedy  of  Epi- 
charmus,  prior  to  the  Attic,  grew  out  of  the 
mimes,  which  were  peculiar  to  this  island,  mak- 
ing a  sort  of  popular  poetry.  He  arranged  the 
separate  unconnected  scenes,  exhibited  in  the 
mimes,  into  continued  plots,  as  in  tragedy.  His 
comedies  were  long  regarded  as  models  in  this 
species  of  composition,  and  were  as  much  dis- 
tinguished by  their  knowledge  of  human  nature 
as  by  their  wit  and  lively  dialogue.  The  Sicil-* 
ian  comedy,  in  opposition  to  the  Attic-Ionic,  is 
also  designated  as  the  Doric  comedy. 

lE^cte'tua,  Stoic  philosopher:  b.  Hierapo- 
lis,  Phrygia,  about  60  a.d.  He  lived  at  Rome, 
where  he  was  the  slave  of  Epaphroditus,  a  brutal 
freedman  of  Nero,  whose  abuse  and  mal-treat- 
ment  he  bore  with  fortitude.  Epictetus  himself 
did  not  leave  any  written  account  of  his  doc- 
trines, whidi  appear  to  have  been  of  the  most 
elevated  kind.  In  his  discourses  he  aimed  to  im- 
press his  hearers  with  the  love  of  practical  good- 
ness. The  foundation  of  philosophy  he  held  to 
be  the  perception  of  one's  own  weakness  and 
inability  to  do  what  is  needful.  His  doctrines 
approach  more  nearly  to  Christianity  than  those 
of  any  of  the  earlier  Stoics,  and  although  there 
b  no  trace  in  what  is  recorded  of  them  of  his 
having  been  directly  acquainted  with  Christian- 
ity, it  is  at  least  probable  that  the  ideas  diffused 
by  Christian  teachers  may  have  indirectly  in- 
fluenced them.  The  excellence  of  his  system 
was  universally  acknowledged.  Banished  from 
Rome  by  Domitian,  Epictetus  settled  in  Epirus, 
and  although  he  possessed  the  favor  of  Hadrian, 
there  is  no  evidence  that  he  returned  to  Rome. 
His  pupil  Arrian,  the  historian  of  Alexander  the 
Great,  collected  his  maxims  with  affectionate 
care,  in  the  work  entitled,  ^Enchiridion* 
(^Handbook*)  and  in  eight  books  of  < Commen- 
taries^* four  of  which  are  lost.  These  reveal 
the  simple  and  noble  earnestness  of  the  philos- 
opher's character,  as  well  as  that  real  heart- 
felt love  of  good  and  hatred  of  evil  which  it 
often  assumed  to  be  an  exclusively  Christian 
feeling. 

Epicureanism.  Epicureanism  as  a  philo- 
sophical doctrine  has  its  rise  in  the  teachings  of 
its  founder  Epicurus,  who  was  bom  in  Samos  in 
the  year  342  or  341  b.c.  He  was  the  son  of  Ne- 
ocles  and  Charestrata.  His  father's  name  being 
the  same  as  that  of  the  great  statesman  Themis- 
tocles,  suggested  to  the  poet  Menander  a  verse  in 
which  he  contrasts  the  son  of  Neocles,  who  freed 
his  country  from  slavery,  with  him  who  freed  it 
from  foolishness.  In  his  early  life,  Epicurus 
taught  in  several  schools  in  Asia  Minor  and  in 
the  year  306  came  to  Athens,  where  he  founded 
a  school  of  his  own.  By  the  subtle  charm  of 
his  personality  he  attracted  to  himself  a  group 
of  admiring  friends  and  followers  who  were 
not  only  devoted  to  the  teacher  but  were  also 
fired  with  enthusiastic  zeal  for  his  teaching. 
They  were  his  companions  and  friends  rather 
than  his  pupils.  Their  meeting  place  was  the 
famous  garden  of  the  master  which  has  become 
so  closely  associated  with  the  very  name  of  the 
school.  After  the  death  of  Epicurus  in  270  his 
followers  carried  on  his  work  and  maintained 
the  teachings  and  traditions  of  their  leader  with 
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unabated  earnestness  and  loyalty.  Among  the 
successors  of  Epicurus,  the  most  conspicuous 
perhaps  are  Hermarchus,  Dionysius,  ApoUo- 
dorus,  Zeno,  and  Ph^rus.  But  no  one  of  his 
followers  achieved  marked  distinction  until  we 
come  to  the  time  of  T.  Lucretius  Carus,  the 
interpreter  and  chief  apostle  of  Epicureanism. 
Though  a  Roman,  he  had  caught  that  Greek 
spirit  which  had  been  so  brilliantly  illustrated  in 
the  garden  of  Athens. 

Epicureanism  as  a  distinct  school  flourished 
with  varying  fortunes  until  a  period  as  late  as 
the  4th  century  aj).  With  the  decay  and  dis- 
appearance of  the  school,  its  influences  how- 
ever did  not  cease,  but  lived  on,  and  will  live; 
for  Epicureanism  represents  an  attitude  of  mind 
which  will  ever  appeal  most  strongly  to  certain 
natures,  and  in  a  way  to  all  natures.  It  is  not 
in  a  strict  sense  of  the  phrase,  a  system  of 
philosophy.  It  is  rather  a  theory  of  life.  It  is 
essentially  practical  in  its  purposes,  methods  and 
results.  So  far,  however,  as  Epicureanism  may 
be  called  a  system  of  philosophy,  it  falls  into 
three  parts  —  a  system  of  canonics,  of  nature  and 
of  morality.  By  canonics  is  meant  a  system 
which  exhibits  certain  canons  or  tests  of  truth. 
With  Epicurus  the  supreme  test  of  truth  was 
to  be  found  in  the  sensations.  It  is  the  same 
thought  as  that  which  is  cbntained  in  the  old 
adage  —  seeing  is  believing.  He  held  that  only 
the  actual  facts  of  a  sensory  experience  can 
furnish  a  scientific  basis  upon  which  to  con- 
struct a  body  of  knowledge.  The  notions  are  to 
be  regarded  merely  as  generalized  sensations, 
and  all  opinions  are  inferences  which  at  the 
last  analysis  must  rest  upon  simple  sensations. 
The  sen^tion  as  such,  therefore,  is  the  court 
of  last  appeal.  Concerning  his  philosophy  of 
nature,  Epicurus  taught  that  there  were  only 
natural  causes.  Any  belief  in  supernaturalism 
he  regarded  as  a  superstition  which  only  a  weak 
intellect  could  possibly  entertain.  As  regards 
the  constitution  of  matter,  he  followed  Demo- 
critus  in  the  essential  features  of  his  atomic 
theory  of  the  universe.  He  did  not  follow,  how- 
ever, with  complete  rigor  the  logic  of  his  ma- 
terialistic conceptions,  for  he  allowed  that  there 
must  be  a  distinction  between  the  irrational,  or 
more  sensory  part  of  the  soul  on  the  one  hand, 
and  on  the  other,  the  rational  part  which  he 
regarded  as  the  superior  and  controlling  power 
of  man's  nature.  Moreover,  while  denying  the 
existence  of  the  gods,  as  gods  of  providence 
sustaining  the  forces  of  nature,  and  ruling  the 
destinies  of  man,  he  nevertheless  believed  in 
their  existence  as  beings  apart  and  wholly  sepa-  * 
rate  from  mundane  affairs.  From  the  stand- 
point of  his  ethical  system,  the  gods  were  of 
very  necessity  beings  supremely  happy,  and  such 
they  could  not  be  were  they  supposed  to  be  in 
any  way  cognizant  of  the  darker  side  of  nature 
and  the  manifold  ills  of  human  life.  According 
to  Epicurus  the  great  end  to  be  attained  through 
the  study  of  nature  was  to  disabuse  the  mind 
of  any  lurking  superstition  concerning  the  pos- 
sibility of  the  supernatural. 

It  is,  however,  the  ethical  system  of  Epicurus 
which  is  the  heart  of  his  teaching,  and  it  is 
this  system  that  the  term  Epicureanism  usually 
suggests  to  one's  mind.  With  Epicurus  man's 
chief  end  is  the  attainment  of  pleasure, —  no'  m 
the  sense,  however,  that  life  is  a  heedless  pur- 
suit  of   pleasure  here,   there,   and   everywhere. 


The  end  is  pleasure,  not  pleasures.  The  supreme 
pleasure,  the  constant  source  of  all  other  pleas- 
ures is  the  tranquil  and  happy  mind.  In  plac- 
ing the  true  source  of  pleasure  within,  Epicurus 
here  differs  from  the  earlier  Cyrenaic  who  re- 
garded man's  happiness  as  consisting  in  the  full 
round  of  delights,  the  sum  total  of  all  his  actual 
enjoyments.  Epicurus  taught  that  mere  bodily 
pleasures  were  not  an  end  in  themselves,  but 
only  as  they  minister  to  peace  of  mind.  Violent 
excesses  disturb,  extreme  asceticism  torments 
the  inner  spirit  of  man.  Therefore  be  not  too 
indulgent,  nor  too  rigorous  with  self.  Study  to 
attain  the  maximum  of  enjoyment  with  the 
minimum  of  distress.  Let  a  wise  prudence 
transmute  both  the  good  and  the  evil  of  life  into 
a  tranquillity  of  soul.  In  this  conception  of 
conduct,  virtue  is  never  an  end  in  itself.  It  is 
always  a  means  to  an  end.  The  end  is  happiness 
and  so  far  as  a  life  of  virtue  contributes  to  well 
being,  so  far  only  is  it  to  be  commended. 

We  find  in  Epicureanism  and  in  Stoicism 
alike,  the  common  endeavor  to  free  man  from 
the  dominion  of  circumstance,  and  to  establish 
an  inner  world  of  mind  wholly  independent  of 
the  outer  world  of.  chance  events,  of  untoward 
influences,  of  hostile  forces  and  fleeting  delights. 
The  Stoic,  however,  urged  the  repression  oi  all 
desire ;  the  Epicurean,  on  the  other  hand,  urged 
its  wise  regulation.  As  Epkrurus  himself  puts  it, 
®It  is  not  an  unbroken  succession  of  drinking 
feasts  and  of  revelry,  not  the  pleasures  of  sexual 
love,  nor  the  enjoyment  of  the  fish  and  other 
delicacies  of  a  splendid  table,  which  produce  a 
pleasant  life,  it  is  sober  reasoning,  seardiing  out 
the  reasons  for  every  choice  and  avoidance,  and 
banishing  those  beliefs  through  which  greatest 
tumults  take  possession  of  the  soul.  Of  all  this, 
the  beginning  and  the  greatest  good  is  prudence. 
Wherefore  prudence  is  a  more  precious  thing 
even  than  philosophy :  from  it  grow  all  the  othei 
virtues, —  tor,  it  teaches  that  we  cannot  lead  a 
life  of  pleasure  which  is  not  also  a  life  of  pru- 
dence, honor  and  justice,  nor  lead  a  life  of 
prudence,  honor  and  justice  which  is  not  also  & 
life  of  pleasure.  For  the  virtues  have  grown  into 
one  with  a  pleasant  life,  and  a  pleasant  life  is 
inseparable  from  them.»  Jqhn  Grikr  Hibben, 
Professor  of  Philosophy,  Princeton  University, 

Epicurus,  ep-i-ku'rus,  Greek  philosopher: 
b.  Sam  OS,  342  B.c ;  d.  Athens  270  b.c.  He  went 
to  Athens  323  B.C.,  where  he  is  said  to  have  en- 
joyed the  instructions  of  Xenocrates,  then  at  the 
head  of  the  Academy,  but  this  he  himself  does 
not  admit.  Epicurus  generally  denied  his  obli- 
gations to  other  philosophers.  Although  some 
parts  of  his  system  are  evidently  borrowed  from 
his  predecessors,  he  claimed  to  be  self-instructed, 
and  treated  his  teachers  with  hostility  and  con- 
tempt. His  stay  at  Athens,  however,  was  brief ; 
and  on  leaving  it  he  went  to  Colophon,  where 
his  father  was  engaged  in  teaching,  and  began 
himself  to  give  lessons  in  grammar.  It  was 
here,  according  to  some  accounts,  that  his  atten- 
tion was  first  turned  to  philosophy.  He  him- 
self says  he  began  his  philosophical  studies  at  the 
age  of  14,  but  they  may  have  subsequently  taken 
a  more  distinct  development.  The  inability  of 
the  grammarians  to  explain  a  passage  about 
Chaos  and  the  accidental  possession  of  a  copy  of 
the  works  of  Democritus  are  variously  assigned 
as  the  cause  of  this  new  or  more  decided  di^ 
rection  of  his  mind.    From  Colophon  he  went  to 
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Mytilene  and  Lampsacus,  where  he  engaged  in 
teaching  philosophy.  He  returned  to  Athens  in 
306,  and  purchased  a  garden  in  a  favorable  situa- 
tion, where  he  established  a  philosophical  school. 
Here  he  spent  the  remainder  of  his  life.  His 
mode  of  life  appears  to  have  been  simple  and 
temperate.  He  abstained,  as  a  principle,  from 
politics,  and  took  no  part  in  public  affairs. 
During  the  latter  part  of  his  life  he  was  afflicted 
with  severe  physical  suffering  which  was  borne 
with  heroic  courage. 

Epicurus  was  a  very  voluminous  writer.  His 
works,  however,  are  represented  as  full  of  repe- 
titions and  quotations.  In  ancient  times  his 
philosophy  appears  to  have  been  more  popular 
in  Greece  than  in  Rome,  although  his  disciples 
were  numerous  in  both.  This  is  easily  compre- 
hended, as  it  was  in  fact  a  system  engendered 
by  the  decline  of  public  virtue  in  Greece,  while 
the  severest  stoical  philosophy  was  better  adapted 
to  the  still  active  public  spirit  of  Rome.  Little  is 
left  of  his  numerous  writings.  Some  fragments 
of  a  < Treatise  on  Nature'  were  found  at  Hercula- 
neum,  and  published  by  Orclli  (1818).  All  other 
fragments  have  been  published  by  Usener  in  his 
^Epicurea'  (1887).  The  chief  account  of  his 
philosophy  is  contained  in  the  great  poem  of 
Lucretius^  <De  Rerum  Natura,'  one  of  the  mas- 
terpieces of  Roman  literature. 

Epicycle,  in  ancient  astronomy,  a  small 
circle  supposed  to  move  round  the  circumference 
of  a  larger,  a  hypothetical  mode  of  representing 
the  apparent  motion  of  the  planets,  which  were 
supposed  to  have  such  a  motion  round  the  cir- 
cumference of  a  large  circle,  called  the  deferent, 
having  the  earth  in  its  centre.  In  modern  times, 
the  epicycle  is  used  in  order  to  express  in  a  few 
words  the  numerical  value  of  periodical  func- 
tions of  an  unknown  law.  Thus  if  the  fluctua- 
tions of  the  thermometer  for  a  day  be  observed, 
the  size  and  initial  position  of  several  circles 
may  be  calculated,  such  that  if  the  centre  of  the 
2d  move  uniformly  round  the  ist  once  in  24 
hours,  the  3d  round  the  2d  once  in  12  hours,  the 
4th  round  the  3d  once  in  8  hours,  etc.,  the  height 
of  the  centre  of  the  4th  or  5th  circle  will  be  the 
same  as  that  of  the  mercury.    See  Astronomy. 

EpicsKcloid,  in  geometry,  is  a  curve  gen- 
erated by  a  point  in  one  circle,  which  rolls  on  the 
circumference  of  another  circle,  either  on  the 
concavity  or  the  convexity,  and  it  thus  differs 
from  the  common  cycloid,  which  is  generated  by 
a  point  in  a  circle  that  rolls  along  a  right  line. 
The  latter  has  sometimes  been  assimilated  with 
the  former,  by  considering  the  right  line  as  the 
circumference  of  a  circle  whose  diameter  is  in- 
inite.  The  invention  of  epicycloids  is  ascribed 
to  M.  Roemer,  the  Danish  astronomer.  Sec 
Geometry. 

Epicy'cloidal  Wheel,  a  wheel  or  ring  fixed 
to  a  framework,  toothed  on  its  inner  side,  and 
having  in  gear  with  it  another  toothed  wheel  of 
half  the  diameter  of  the  first,  fitted  so  as  to 
revolve  about  the  centre  of  the  latter.  It  is 
used  for  converting  circular  into  alternate  mo- 
tion, or  alternate  into  circular. 

Epidaurus,  epida'rus,  one  of  the  most 
important  towns  and  commercial  seaports 
of  ancient  Greece,  situated  in  Argolis,  in  the 
Peloponnesus,  particularly  celebrated  for  its 
magnificent  temple  of  ^Esculapius,  which  stood 
on  an  eminence  not  far  from  the  town.    An  in- 


scription over  the  entrance  declared  it  to  be 
open  only  to  pure  souls.  Crowds  of  invalids 
resorted  to  the  place  in  hopes  of  obtaining  a  cure 
from  the  beneficent  divinity,  in  whose  honor  fes- 
tivals were  celebrated  yearly.  It  received  its 
name  from  Epidaurus,  a  son  of  Argus  and 
Evadne.  It  is  now  called  Pidavro,  or  Edidairo, 
and  is  the  place  where  in  1821  the  first  Greek 
Congress  assembled.  The  modern  town  con- 
tains about  100  inhabitants.  Consult:  Diehl, 
^Excursions  in  Greece^   (1893). 

Epidemiology,  ep-i-de-mi-Sl'd-ji,  the.  study 
of  epidemics  or  the  science  that  treats  of  those 
diseases  that  are  known  to  attack  a  number  of 
persons  at  the  same  time  or  in  close  succession. 
The  essential  feature  is  that  epidemic  diseases 
belong  to  a  group  of  infective  or  microparasitic 
maladies  which  have  the  common  property  of 
spreading  from  time  to  time  in  a  community.  It 
is  well  known  that  many  diseases  of  an  epidemic 
character  have  their  favorite  haunts.  In  such 
places  they  are  always  present,  and  there  they 
are  said  to  be  endemic.  It  is  only  when  they 
appear  in  large  numbers  of  people  in  their  favor- 
ite habitats  that  they  assume  epidemic  propor- 
tions. Thus  there  is  little  distinction  between 
the  two  classes  of  disease,  since  the  same  dis- 
ease may  be  at  one  time  both  endemic  and  epi- 
demic. When  an  epidemic  disease,  for  instance, 
influenza,  spreads  the  entire  world  over,  the 
word  pandemic  is  applied.  The  essential  feature 
in  an  epidemic  disease  is  that  it  must  have  a 
definite  contagium.  The  contagia  may  be  either 
of  bacterial  or  protozoan  character.  Thus 
cholera,  dysentery,  the  plague  are  caused,  as 
is  known,  by  bacteria  which,  being  carried  in  the 
ordinary  paths  of  commerce,  or  by  bodies  of  a 
moving  population,  are  spread  about  the  world. 
Occasionally  epidemic  disease  is  due  to  an  ani- 
mal parasite.  This  is  presumed  to  be  the  case 
in  yellow  fever,  and  is  known  to  be  true  of 
malaria.  In  malaria,  as  is  now  positively  demon- 
strated, the  agent  that  is  all-important  in  the 
spreading  of  the  disease  is  one  genus  of  mos- 
(luito,  Anopheles.  The  parasite  lives  normally 
in  the  human  body,  and  is  conveyed  by  means 
of  the  blood  into  the  mosquito,  where  it  under- 
goes a  special  cycle  of  development,  until  it  is 
inoculated  into  another  human  being,  who  de- 
velops the  disease. 

Further,  it  may  be  said  that  the  essential 
features  for  the  development  of  epidemic  con- 
ditions are:  (i)  A  virus;  (2)  a  susceptible 
population;  (3)  free  intercommunication  be- 
tween the  sick  and  the  susceptible.  In  the 
group  in  which  the  animal  parasites  belong  there 
must  be:  (i)  A  virus;  (2)  a  breeding-place 
outside  of  man ;  (3)  a  means  of  transport  from 
place   to  place,   either  naturally  or  artificially; 

(4)  a  vehicle  for  the  diffusion  of  the  disease,  such 
as  the  mosquito,  for  instance,  or  a  contaminated 
water-supply,  or  a  person  suffering  from  the 
disease  who  travels   from   place  to  place,  and 

(5)  a  susceptible  population.  It  is  well  known 
that  variation  in  the  susceptibility  of  populations 
is  a. very  important  element  in  the  consideration 
of  epidemics.  Thus  measles,  whooping-cough, 
diphtheria,  and  similar  affections  ravaged  Hawai- 
ian (formerly  Sandwich)  Islands  with  a  fierce- 
ness and  mortality  unknown  to  modern  times. 
Seasonal  movements,  sectional  fluctuations, 
time  fluctuations,  and  oscillations  are  interesting 
features  in  the  study  of  epidemics.    By  some 
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writers  the  word  epidemic  is  very  loosely  used 
to  indicate  certain  waves  of  mental  excitation 
which  have  caused  and  still  cause  mental  storms 
throughout  a  community,  as  the  dancing  mania 
and  similar  occurrences.  These  cannot  be 
spoken  of  as  epidemics  in  the  true  sense  unless 
one  wishes  to  use  the  broad  term  of  ^emotional 
contagion.*  Some  of  the  most  interesting  epi- 
demics of  modern  years  have  been  the  influenza 
epidemic  of  1890,  which  traveled  round  the  world 
in  from  three  to  four  years,  and  the  plague  epi- 
demic that  was  raging  from  1895  to  1902,  slowly 
traveling  over  the  habitable  globe.  There  have 
been  no  severe  extensive  epidemics  in  the 
United  States,  save  the  epidemic  of  influenza, 
for  a  great  many  years,  and  in  civilized  countries 
at  the  present  time  the  chances  for  the  spreading 
of  more  severe  epidemics  are  greatly  lessened  by 
the  application  of  the  laws  of  modem  hygiene 
as  well  as  by  procedures  arising  from  the  newly 
acquired  knowledge  concerning  immunity.  The 
time  does  not  seem  far  distant  when  immunity 
to  many  forms  of  infectious  disease  may  be  con- 
ferred by  proper  serum  therapy.  Consult: 
Hirsch,  ^The  Geographical  Distribution  of  Dis- 
ease >  (1893)  J  Weichselbaum,  ^Epidemiologic^ 
(1900)  ;  and  ^Epidemiology^  in  ^Encyclopedia 
Medica^   (1900). 

Ejpiden'drum,  a  large  genus  of  tropical 
American  orchids,  most  of  the  species  of  which 
are  epiphytic,  growing  on  trees.  There  are 
upward  of  600  species  in  South  America  alone. 
The  stems  are  pseudo-bulbs,  the  leaves  are 
strap-shaped  and  leatheiy,  and  the  flowers  are 
single  or  in  spikes,  panicles,  or  racemes.  The 
flowers  of  some  species  are  very  handsome,  and 
a  large  nvunber  of  the  species  are  in  cultivation. 
Two  of  the  flnest  cultivated  species  are  the  Mexi- 
can plants  E,  nemorale  and .£.  tdtellinum,  the 
former  with  rose-colored  and  the  latter  with 
orange-colored  flowers.  The  plants  arc  much 
used  in  hybridization,  as  they  are  hardy  and 
rigorous,  and  are  valuable  for  crossing  with  the 
less  hardy  species  of  other  genera,  the  result  be- 
ing in  many  cases  long-stemmed  flowers  of  fine 
appearance. 

Epider'mis.     See  Skin. 

Epidid'ymis,     See  Testicle. 

Epididymi'tis,  inflammation  of  the  epidid- 
ymis, resulting  in  pain,  redness,  heat,  and  swell- 
mg  of  the  testicle,  with  general  constitutional 
malaise  Treatment  consists  in  rest  in  bed  and 
soothing  applications. 

Epldote,  a  common  mineral,  usually  yel- 
lowish-green in  color,  and  crystallizing  in  pris- 
matic forms  belonging  to  the  monoclinic  system. 
It  is  a  silicate  of  calcium,  iron,  and  aluminum, 
with  the  general  formula  HCaaCAl,  Fe)tSiaOis, 
the  ratio  of  the  aluminum  to  the  iron  varying, 
in  different  specimens,  from  6:1  to  3:2.  Its 
hardness  is  from  6  to  7,  and  its  specific  gravity 
is  about  3.4.  Epidote  occurs  throughout  the 
world.  Fine  crystals  are  found  in  France;  the 
Tyrol;  Haddam,  Conn.;  Calumet,  Colorado; 
and  Alaska.  The  epidote  group  contains,  in  ad- 
dition to  epidote  proper,  the  minerals  pied- 
montite  and  allanite,  which  resemble  it  in  general 
nature  but  contain  manganese  and  cerium  re- 
spectively; and  also  the  calcium  epidote,  zoisite, 
which  crystallizes  in  the  orthorhombic  system. 

EfMgaea,  ep-i-je'a. .  See  Arbutus,  Trailing. 


Epigas'trium,  the  upper  fore  part  of  thje 
abdomen,  reaching  from  the  pit  of  the  stomach 
to  an  imaginary  hne  above  the  umbilicus  (navel) 
supposed  to  be  drawn  from  the  one  extremity 
of  the  last  false  rib,  on  one  side,  to  the  corre- 
sponding point  on  the  other. 

Epigene,  epl-jen,  a  term  applied  to  those 
geological  agents  of  change  which  affect  chiefly 
the  superficial  portions  of  the  earth's  crust,  as 
the  atmosphere,  water,  plants,  and  animals. 

EpigenesiSy  ep-i-jen'e-sis,  in  biology,  the 
development  of  the  animal  from  the  simple 
protoplasm  of  the  egg.  This  term  therefore  ex- 
presses the  theory  and  process  of  embryology 
as  now  understood,  and  is  opposed  to  the  pre- 
vailing theory,  previous  to  the  researches  of 
Harvey,  and  especially  of  Wolff  and  Von  Baer, 
which  was  then  known  as  the  emboitment  the- 
ory, an  account  of  which  is  given  under  Prk- 
FORMATION.    See  also  Embryology. 

In  physiology  the  supposed  production  in 
organized  beings  of  or  additional  formations  by 
means  of  new  vital  influences,  as  opposed  to  the 
idea  that  new  parts  are  simply  the  result  of  de- 
velopments or  changes  in  pre-existing  struc- 
tures. 

Epiglotftis,  the  cartilage  at  the  root  of  the 
tongue  forming  a  valve  which  partly  closes  the 
aperture  of  the  larynx  during  the  process  of 
swallowing.  When  respiration  takes  place  the. 
epiglottis  is  vertical  but  falls  back  and  covers 
the  larynx  on  the  approach  of  food.  Any  por- 
tion of  food,  however  minute,  entering  the  sen- 
sitive larynx,  causes  distress  and  is  automatic- 
ally ejected  by  a  spasm  of  coughing. 

Spigoni,  a  name  given  in  Greek  legend  to 
the  sons  of  the  seven  Greek  chiefs  who  con- 
ducted the  expedition  against  Thebes  in  the  war 
between  Eteocles  and  Polynices.  The  name 
literally  means  descendents,  successors,  or  heirs, 
and  the  second  expedition  in  command  of  the 
sons  to  avenge  the  first  disastrous  defeat  was 
thus  called  the  "  war  of  the  epigoni."  The  name 
is  also  applied  to  students  who  attempt  to  de- 
velop the  ideas  of  the  great  masters  of  a  pre- 
vious period. 

EpigrajOL  The  Greek  noun  from  which  the 
word  epigram  comes  was  originally  used  to  de- 
note a  prose  inscription  on  a  temple,  tomb, 
statue,  votive-offering  to  a  god,  or  the  like. 
Conciseness  and  brevity  were,  therefore,  essential 
qualities.  To  give  pleasure  to  the  ear  and  help 
the  memory,  the  Greeks  next  chose  some  poetic 
form  for  them,  preferably  the  elegiac  distich. 
Their  use  for  practical  purposes  eventually  sug- 
gested their  composition  as  a  form  of  literature, 
with  subject-matter  sometimes  wholly  imagin- 
ary. These  poems  now  often  embraced  several 
distichs,  and  appeared  in  other  metres,  but  con- 
tinued to  be  ordinarily  of  a  simple,  expository 
or  descriptive  nature.  In  the  Alexandrine 
period,  however,  when  poets  affected  almost  ex- 
clusively short  but  highly  elaborate  poems,  epi- 
gram lost  much  in  simplicity  while  attaining 
its  highest  popularity  among  the  Greoks.  Its 
composition  had  become  the  pastime,  and  even 
the  serious  ambition  of  authors  of  first  rank, 
and  its  recitation  and  improvisation  one  of  the 
favorite  entertainments  at  symposia  and  other 
social  gatherings.  Collections  of  epigraphical 
epigrams  were  made.  Meleager  of  Gadara  fol- 
lowed these  early  in  the  first  century  b.c  wiA 
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hss  ^Gafland^  of  literary  ^granis,  the  proto- 
wpe  of  our  Greek  Anthology  or  ^Bouquet  of 
Flowers.^  This  numbers  about  4,500  poexns  by 
over  300  writers  in  two  collections,  the  Palatine 
Anthology  of  Constandnus  Cephalas  (early  loth 
Ajx),  and  that  which  Planudes  made  four 
oentnrtes  later,  sufiplying  important  additions. 
These  cc^lectiocis  witii  countless  poetical,  in- 
scriptions found  in  modern  times  constitute  for 
vs  Greek  epigrammatic  literatiire.  The  Greek 
Anthology  not  only  throws  valuable  light  on 
human  life  from  the  time  of  the  Persian  wars 
to  the  age  of  the  Byaantine  collectors,  but 
through  widespread  translation  and  imitation 
has  deeply  affected  modern  languages  and 
thought  For  the  names  of  the  prominent  writ- 
ers and  a  characterization  of  their  work  see  the 
special  article  *AnAology.*  As  a  literary  genre 
imported  from  the  Greeks,  epigram  enters  Latin 
literature  with  Ennius,  but  as  an  inscriptional 
poem  much  earlier.  Latin  is  peculiarly  adapted 
to  a  lapidary,  epigrammatic  style,  and  certain 
racial  characteristics,  in  particular  their  devotion 
to  the  practical,  made  the  Romans  naturalize 
this  species  of  poetry  at  once.  At  first  they 
modeled  after  the  Greeks,  and  we  have  a  few 
specimens  of  the  erotic  epigram  as  the  Alex- 
andrines wrote  it.  By  Cicero's  time  most  of  the 
literary  men  of  importance  were  writing  epi- 
gram, and  its  value  as  a  political  weapon  was* 
fully  appreciated.  Catullus  is,  however,  the  only 
writer  from  whom  we  have  any  considerable 
collection.  Although  we  find  in  him  lyric  quali- 
ties as  fine  as  in  the  poems  of  the  Anthology, 
it  is  still  clear  that  the  national  aptitude  for 
satire  has  already  turned  epigram  strongly  in 
that  direction.  It  is  the  Latin  satiric  epigram 
and  not  the  more  lyrical  Greek  that  becomes  the 
model  for  modem  writers.  In  the  Augustan 
Age,  Domitius  Marsus  and  Pedo  Albinovanus 
were,  according  to  Martial,  the  greatest  epigram- 
matists, but  we  have  not  enough  of  their  work 
to  judge  it.  Martial  himself  brought  this  branch 
of  poetry  to  its  acme.  None  .of  the  eminent 
poets  who  followed  in  his  steps,  Petronius, 
Apuleius,  Ausonius,  and  Claudian,  have  equalled 
Km  in  epigram.  In  the  sixth  century  Luxorius 
maintains  the  tradition,  but  at  a  low  level. 
About  this  time  the  Salmasian  collection  was 
made  which  forms  the  nucleus  of  the  modern 
con^ilations  which  we  call  the  Latin  Anthology. 
In  the  time  of  Charlemagne  epigram  enjoyed  a 
veritable  renaissance,  taking  the  inscriptional 
form  to  describe  the  material  glories  of  Christi- 
anity as  well  as  to  sing  the  praises  of  the  digrit- 
taries  of  the  church.  Then  the  humanists,  to 
whom  Latin  was  almost  a  second  mother  tongue, 
revived  this  form  once  more.  But  the  Latin 
scholars  who  have  written  epigrams  are  too 
numerous  to  name  here.  One,  John  Owen  of 
Oxford,  should  not  perhaps  be  passed  by,  since 
he  devoted  himself  wholly  to  this  field  and  with 
marked  success.  In  English  literature  the  com- 
position of  epigram  has  long  been  out  of  fashion, 
but  for  centuries  it  was  popular  with  literary 
men.  Notable  achievements  in  this  line  are  to 
be  fomid  in  the  works  of  Herrick,  Johnson, 
Dryden,  Swift,  Prior,  Addison,  Johnson, 
Goldsmith,  Congreve,  Hood,  Hook,  Byron,  and 
Bums.  Pope's  poems  might  be  reckoned  a  con- 
glomeration of  epigrams.  Some  of  the  best  in 
our  language  are  by  Landor,  who  cutting  loose 
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from  the  Latin  tTpe,  at  times^.b^ooKier  a  Gr«ek 
in  spirit.  Epigram  has  enjoyed  wide  favor  in 
other  modem  tongues.  In  X^aly,  it  long  played 
an  important  part  in  politics,  as  both  the 
Pasquino  and  Marforio  in  Rome  would  testify, 
could  they  speak,  but  it  has  gradually  given  way 
to  the  madrigal  ajid  sonnet.  In  France. from 
the  time  of  Clement  Marot,  who  introduced  it 
from  the  Latin,  the  satiric  sort  has  enjoyed  a 
wonderful  popularity.  Boileau,  J.  B.  Rousseau, 
Piron,  Lebrun,  and  Chenier  have  shown  its  pos- 
sibilities in  many  lines.  The  poetic  Priamel  of 
the  14th  century  may  be  said -to  begin  epigram- 
matic literature  in  Germany,  where  indeed  it  has 
always  inclined  more  to  the  moral  aad  didactic 
than  in  the  Latin  countries.  Among  her  more 
eminent  epigrammatists  are  Opitz,  Friedrich  von 
Logau  who  is  the  best  of  all,  Wemidce,  Kastner, 
Klopstock,  LessxRg,  Herder.  Schiller,  and  Goethe, 
who  brought  out  their  *Xenien*  together  in 
1797,  Haug,  and  in  more  recent  times  Bodcn- 
stedt,  Vischer,  and  Fulda.  We  pass  from  the 
history  to  the  theory  of  epigram.  Since  it  is 
unlimited  in  its  choice  of  subject,  the  form  and 
not  the  contents  must  determine  whether  a 
poem  is  an  epigram  or  not.  Lessing  has  shown 
much  acumen  in  tracing  the  essential  elements 
of  the  epigram  in  its  modem  conception  to  the 
primitive  type,  the  inscription.  Just  as  a  monu- 
ment arouses  in  a  spectator  a  curiosity  about  the 
author  and  purpose  of  its  construction,  which 
the  inscription  then  satisfks,  so  the  first  part 
of  a  literary  epigram,  whether  dealing  with  some 
material  object,  or  not,  is  intended  to  excite  an 
interest  which  the  close  of  the  poem  must  duly 
satisfy.  The  suspense  may  be  increased  by  mak- 
ing the  prefatory  portion  of  some  length.  The 
more  remotely  separated  and  apparently  contra- 
dictory the  ideas  that  are  brought  together,  and 
the  briefer  and  more  unexpected  the  com- 
mentary or  explanation  at  the  end,  the  more  suc- 
cessful we  deem  the  poem.  This  point  or  con- 
clusion becomes  in  the  satiric  epigram  a  sting. 
Hetice  the  frequent  comparison  of  an  epigram 
to  a  bee  or  wasp.  While  the  above  applies  to 
most  epigrams  as  written  to-day,  no  definition 
is  quite  satisfactory  with  reference  to  much  that 
the  ancients  included  under  the  term. 

Walton  Brooks  McDaniel, 
Assistant  Professor  of  Classical  Philology,  Uni- 
versity of  Pennsylvania.  . 

Ep'ilepay,  a  disease  of  the  nervous  system, 
cl.  .racterized  for  the  most  part  bv  a  sudden 
brief  disturbance  of  the  brain  functions,  and 
usually  attended  with  a  loss  or  a  diminution  of 
consciousness,  with  some  degree  of  convulsive 
mjscular  action.  In  the  vast  majority  of  cases 
the  temporary  los3  of  consciousness  permits  of 
the  loss  of  muscular  control,  and  the  patient 
fafls;  hence  the  old  name,  the  *f ailing-evil,*  or 
•falling-sickness.®  Epilepsy  is  a  disease  which 
was  recognized  in  its  pure  type  by  the  most 
ancient  observers.  Hippocrates  described  it,  and 
evidences  are  found  in  the  earliest  Indian  writ- 
ings of  Charaka  that  the  disease  was  then 
known.  The  present  belief  is  that  the  primary 
disturbance  of  function  which  inducej  the  epilep- 
tic attack  takes  place  in  the  cortex  .  f  the  brain, 
usually  involving  the  motor  centres;  but  this  is 
not  essential,  since  it  may  spread  from  other 
centres  to  the  motor  region,  or  the  distwrbance 
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may  b^  conliii«d  entirdy  to  otbef  portions  of  the 
braiil,  resulting  in  anonialou^ -epileptic  seizttres. 

A  single  convulsion  does  not  constitute  an 
epileptic  attack,  nOr  do  a  few  convulsions.  Con- 
vulsions of  reflex  origin  are  extremely  common 
in  childhood:  and  infancy,  and  get  well  on  the 
removal  of  an  irritant,  such  as  impacted  faeces 
or  a  tight  prepuce,  or  muscular  defects  in  the 
eye-apJMiTatu&  These  are  not  epilepsies.  One 
of  the  distinguishing  features  of  epilepsy  is  the 
tendency  to  a  recurrence  of  the  attacks.  Gowers 
says :  ^As  a  disease,  it  consists  in  the  repetition 
of  attacks  which  depend  upon  the  fact  that  every 
functional  state  of  the  brain,  normal  or  ab- 
normal, leaves  behind  it  a  condition  in  which 
the  same  functional  state  occurs'  with  greater 
readiness.  The  effect  is  the  greater  the  more 
often  the  functional  attack  has  occurred.  The 
tendency  to  the  recurrence  of  attacks  of  epilepsy 
of  every  form  is  increased  by  each  one.  Every 
fit,  slight  or  severe,  is  in  some  degree  the  effect 
-of  those  that  have  preceded  it,  the  cause  of  those 
that  follow  it.  This  residual  disposition  of  repe- 
tition, .of  the  same  activity  is  the  physical  basis 
of  memory,  of  muscular  training,  of  all  cerebral 
education,  and  it  is  the  basis  of  the  morbid  edu- 
cation of  the  brain  which  underlies  epilepsy.  The 
recognition  of  this  is  essential  for  an  adequate 
comprehension  of  the  causation  of  epilepsy  and 
also  its  successful  treatment.*  Further,  as 
Gowers  observes,  *If  we  can  perceive  the  condi- 
tions that  underlie  normal  action  in  the  nerve- 
centres,  the  phenomena  of  ^ilepsy  will  become 
in  some  degree  less  mysterious.  In  health,  en- 
ergy is  liberated  in  instant  re^nse  to  a  definite 
stimulus.  Such  capacity  for  instant  activity  in- 
volves a  delicate  equipoise  of  the  processes  for 
the  liberation  of  nerve-force  and  for  its  restraint 
ipr  control.  The  balance  must  depend  upon  the 
processes  of  nutrition  in  the  nerve-structures,  for 
the  liberation  of  energy  depends  upon  the  oc- 
currence of  chemical  processes  under  the  influ- 
ence of  life*— jprocesses  which  must  be  ever  on 
the  verge  of  disturbance.  But  the  conditions  of 
nutrition  must  involve  constant  tranquil  molec- 
ular changes,  and,  as  a  consequence,  some  de- 
gree of  equally,  tranquil  functional  activity.  The 
store  of  latent  energy  must  be  maintained  by 
nutritional  processes,  which  involve  a  constant 
overflow  of  energy,  as  from  a  vessel  filled,  to  the 
brim  and  delicately  poised,  into  which  water  is 
gently  flowing,  but  the  equilibrium  of  which  is 
easily  disturbed,  with  a  resulting  ^ergetic  dis- 
charge.'^ 

The  symptoms  oi  epilepsy  in  all  its  forms  are 
too  numerous  to  be  treated  outside  of  medical 
works.  Suffice  it  to  say,  in  general,  that  the 
kinds  of  epileptic  attacks  are,  for  purposes  of 
convenience,  divided  into  two  classes  —  the 
severe  form,  to  which  the  Urm  grand  tnal  has 
been  applied,  and  in  which  there  is  loss  of  con- 
sciousness often  prolonged,  with  severe  muscu- 
lar spasms ;  and  the  slight  attacks  or  petit  mal, 
in  which  there  may  be  slight  temporary  loss  of 
consciousness  with  slight  muscular  spasm,  or 
only  slight  muscular  spaem  without  loss  of  con- 
sciousness, or  slight  disturbance  in  the  conscious 
field  without  recognizable  piuscuhr  movements. 
There  are  minor  attacks,  often  called  <^faints,* 
•tums,'^  «queer  feelings,^  etc.,  but  they  should 
not  be  mistaken  for  closely  similar  phenomena 
attendant  on  menstruation,  indigestion,  weak 
heart  and  circulation,  etc. 


In  a  typical  grund  m«l  attack,  eschewing  all 
refinements,  the  patient  may  hav«  some  sort  of  a 
warning'  of  the  oncoming  sitorm.  This  is  called 
the  aura,  and  is  usually  present  in  from  30  to  40 
per  cent  of  all  cases.  This  aura  may. be  motor, 
sensorial,  or  intellectual.  Thus  the  patient  may 
feel  a  wave  of  hot  air  passing  over  the  body ; 
may  have  a  sensation  01  griping  at  the  throat ; 
there  may  be  a  feding  of  great  buoyancy  or  ez- 
altatk)nj  There  may  be  abnonnalities  in  taste, 
smell,  sight,  or  some  flashes  of  light,  dark 
objects;  partial  blindness,  Soaring  in  the  ears, 
noises  in  the  head,  bad  taste  in  the  mouth,  inde- 
scribable sensations  in  the  pit  of  the  stomach-^ 
all  these  are  types  of  the  initial  warning.  Sud- 
denly after  this  warning,  or  almost  simulta- 
neously with  it  the  patient  falls  to  the  ground. 
Consecutively  on  this  sudden  fall  severe  tonic 
spasms  of  the  muscles  take  place.  Occasionally 
these  spasms  follow  a  definite  order.  Thus  the 
fingers  may  be  clutched,  the  arm  raised  back- 
ward and  forward,  one  side  of  the  body  con- 
vulsed, this  condition  extending  to  the  le^s,  the 
chest,  the  abdomen;  and  in  each  succeeding  at- 
tack the  same  order  be  followed.  When  this 
occurs  the  disease  is  termed  ^Jacksonian^ 
epilepsy,  and  this  is  one  of  the  forms  of  the 
affection  in  which  a  localization  of  the  cause  can 
sometimes  be  made  out.  More  usually,  how- 
ever, the  attack  is  generalized.  There  are  rigid, 
violent  muscular  contractions,  which  fix  the 
limbs  in  irregular  positions.  It  has  been  aptly 
described  as  a  ^^clotted  mass  of  movements.* 
The  head  and  eyes  may  be  turned  to  one  side, 
the  features  are  distorted,  the  face  becomes 
flashed  and  then  pale  and  livid  from  fixation  of 
the  chest  and  the  loss  of  movements  of  respira- 
tion. The  eyes  may  be  opened  or  closed,  the 
pupils  more  or  less  dilated  as  the  patient  becomes 
more  and  more  livid.  After  this  tonic  intense 
contraction  has  lasted  for  a  few  seconds,  the 
backward  clonic  movements  of  the  reaction  oc- 
cur, and  the  most  violent  energetic  movements 
of  thiB  muscles  of  the  entire  body  mav  take  place. 
The  jerking  movements  gradually  become  less, 
or  terminate  in  one  violent  distortion,  and  the 
patient  lies  senseless  and  prostrate  and  usually 
sleeps  for  some  time.  During  the  attack  the 
urine,  fseces,  or  semen  may  be  passed. 

As  for  the  minor  attacks  (petit  fnal),  they 
exhibit  an  endless  procession  of  variations.  In 
some  there  may  be  but  a  slight  loss  of  conscious- 
ness ;  the  patient,  sitting  down  or  leaning  against 
a  table  or  chair,  suddenly  stops  in  the  middle  of 
his  play  or  conversation;  a  shade  passes  over 
the  face,  and  in  a  moment  he  is  himself  again. 
Occasionally  the  patient  feels  sleepy,  lies  dorwn 
for  a  second,  and  then  gets  up  perfectly  wdL 
Oocasicmally  there  is  a  s%ht  convulsion,  an  in- 
voltmtary  contraction  and  extension  of  some  of 
the  muscles  without  loss  of  consdousness,  and 
the  patient  resumes  his  regular  course  of  work 
or  play.  Occasionally  the  patient  sqfiFers  froth 
wiiat  is  known  as  psychical  attacks,  during  which 
there  is  an  entire  modification  in  t^e  personality; 
and  during  the  attack  various  automatic  move- 
tnents  may  be  performed  and  a  patient  be  en- 
tirely unaware  of  what  he  is  doing.  These  auto- 
matic movements  may  persist  for  some  time,  a 
few  seconds,  minutes,  an  hour,  a  day,  a  week,  in 
certain  cases  as  long  as  a  month,  although  these 
longer  intervals  are  extremely  rare  and 'perhaps 
are  something  different  During  such  automatic 
condition  the  patient  may  wander  from  home 
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fTeqfx<mt  resorts,  the  chi^racter  of  which  is  un- 
known to  him  in  his  waking  states  and  may  even 
commit  homicide  or  suicide.  The  patients 
usually  show  great  irritability  and  restlessness 
during  these  automatic  states.  These  states  are 
extremely  common  following  rram/  mal.  There 
are  patients  with  epilepsy  wno  show  no  other 
signs  of  the  epileptic  attack  than  this  automatic 
condition. 

Etiology, —  The  cautes  of  the  disease  are  pre- 
^sposin£[  and  exciting:  those  that  exist  in  the 
family  history,  and  those  that  occur  during  the 
life  of  the  individual.  A  great  many  cases  of 
epile{>sy  are  due  to  accidents  during  childbirth, 
esM»ally  when  the  labor  has  been  prolonged  and 
difficult:  sometimes  when  it  has  been  precipitate; 
lx)th  resulting  in  hemorrhage  into  the  meninges 
of  the  brain  or  into  the  brain  substance  proper. 
Perhaps  70  per  cent  of  the  cases  oi  infantile 
q)ilepsy  are  due  to  this  cause.  A  neuropathic 
tendency  is  almost  a  sine  qua  non  for  the  de- 
velopment of  idiopathic  epilepsy.  Almost  40  per 
cent  of  these  cases  are  found  to  exist  in  families 
that  show  this  neurotic,  run-down  character. 
Alcoholism*  in  the  parents  is  of  immense  imporr 
tance.  Syphilis  and  tuberculosis  are  also  impor- 
tant features  SkCciag  as  predisposing  causes. 
Females  suffer  more  from  epilepsy  tilaii  males, 
the  proportion  being  about  52'  to  48  per  cent 
Gower's  analysis  of  3,000  cases^  bearing  on  the 
question  at  what  age  this  disease  commences, 
^ow^  that  27  per  cent  commenced  below  the  age 
of  10^  46  per  cent  between  the  age  of  10  and  20; 
15  per  cent  between  20  and  30;  lo  per^cenl  be- 
tween 30  and  40;  I  per  ctnt  between  $0  and  60; 
and^  per  cent  between  60  and  80, 

The  course  of  the  disease  will  naturally  vary 
very  widely.  Actual  mortality  from  epilepsy  is 
Tery  difficult  to  determine.  The  danger  to  life 
during  an  attack  is  not  grisat,  and  although  the 
patients  may  seem  to  be  in  an  alarming  condition, 
at  13  extremely  rare  for  death  to  occur  during  a 
fit.  Gowers  has  summed  up  the  prognosis  in 
idiopathic  q>i!epsy  as  follows :  *The  projjiosis 
is  slightlv  more  favorable  if  the  patient  is  of 
the  female  sex,  and  distinctly  more  favorable  if 
the  disease  begins  over  20  than  if  it  commences 
!)etwccn  10  and  20.  It  is  better  the  shorter  the 
duration  of  the  disease,  and  whexi  the  disease  is 
inherited  than  when  no  heredity  can  be  traced 
It  is  better  the  greater  the  interval  between  the 
severe  fits,  and  is  least  so  in  the  cases  i|i  which 
stttacks  occur  almost  d^ily.  It  is  better  if  the 
attacks  occur  in  the  sleeping  or  the  waking  st^te 
only  than  if  they  occur  in  both,'  It  is  better  If 
there*  is  no  considerable  mental  change,,  and  if 
the  attacks  are  all  of  the  severe  variety,  than  if 
there  are  minor  seizures,  and  better  it  the  at- 
tacks are  preceded  by  an  aura  than  if  they  occur 
without  warning.  It  must  be  recognized,  how- 
ever, that  a  realty  good  prognosis  can  seldom 
be  given  unless"  ajl  atfacKs  are  averted  by  bro- 
mide in  moderate  d9Ses,  siich  as  ^o  or  60  grains 
a  day.  Larger  doses  may  diminish  the  fits  but 
seldom  effect  a  cure,  and  this  Ts  true  also  of  the 
substitute  for  bromide.'  Successful  results  are 
sometimes  obtamed,  but  they  are  '  few.  The 
ptt)gnosis  in  cases  which  •cannot  bpar*  bromide 
IS  generally  unfavorable  so  far  as  the  prospect 
of  a  cure  Is  concerned.  But  in  all  cases  the  ulti- 
mate result  largely  depetids  on  the  ability  to 
secure  persistence  with  effective  treatment  for  a 
sufHcient  time,  two  or  three  years.  Less  does 
not  secure  the  stability  that  allows  the  control-: 


ling  agent  to  be  discontinued  with  impunity.  It 
is  the  case  whatever  the  agent  is.  Premature 
cessation  of  treatment  is  certain  to  involve  re- 
currenccL  and  the  fresh  start  is  harder  than  the 
£rst  There  is  no  short  road  to  a  cure,  and  the 
prognosis  must  be  largely  influenced  bv  the 
presence  of  the  necessary  patience  and  wisdom. 

Occasionally  patients,,  while  in  the  epileptic 
condition,  suffer  mortal  accidents;  a  few  die  of 
asjphyxia.  Some,  especially  those  with  mild 
epilepsy,  get  well  of  themselves;  but  those  with 
severe  epilepsy  usually  continue  to  have  their 
attacks  at  varying  intervals,  from  several  a  ds^ 
•to  one  a  day,  one  a  month,  one  a  year,  through- 
out their  lifetime,  and  die  of  intercurrent 
troubles.  The  end,  however,  that  can  be  looked 
for  in  a  great  many  cases  of  epil^sy  is  the  con- 
dition known  as  status  epilepticus.  It  may  be 
regarded  as  the  terminal  stag^e  in  epilepsy.  It 
consists  of  repeated  and  continued  epili^tic  at- 
tacks, associated  with  high  feVer  and  usually 
ending  in  death.  Patients  in  the  condition  di 
status  may  have  as  many  as  300  or  400  con- 
vulsive attacks  a  day. 

The  j^rognosis  of  the  disease,  or  the  outcome, 
is  a  subject  that  cannot  be  decided  on  general 
grotmds.  It  is  always  a  question  of  the  indi- 
vidual ;  but  epilepsy  in  general  should  be  consid- 
ered as  a  very  grave  disorder  with  a  poor  prog- 
nosis, ahhough  careful  treatment  by  a  specialist 
may  result  in  great  alleviation  if  not  permanent 
cure.  There  is  probably  no  disease  of  the  nerv- 
ous system  that  requires  more  highly  specialized 
knowledge  to  treat  than  epilepsy. 

The  diagnosis  is  extremely  difficult;  and 
epilepsy  is  confounded  with  a  nuniber  of  other 
conmtions  that  have  no  relationship  Whatever  to 
it  The  lack  of  ability  to  make  a  correct  diag- 
nosis^ with  tfhc  extreme  mendacity  of  the  charla- 
tan, IS  the  basis  of  the  ;tiany  quack  remedies  on 
the  market  for  the  treatment  of  epilepsy.  In  the 
United  States  there  are  no  less  than  1,000  sure 
cures  manufactured  by  various  proprietors  of 
quack  medicines,  most  of  which  are  solutions  of 
bromides.  Suffice  it  to  say  that  most  of  thes^ 
are  worthless,  and  the  cures  brought  about,  as 
evidenced  in  many  of  the  circulars,  have  been 
cures  of  other  diseases  than  epilepsy. 

The  treatment  of  epilepsy  is  always  a  special 
problem.  There  is  no  such  thii\g  as  the  treat- 
ment Of  the  disease ;  it  is  always  the  treatment  of 
the  patient*  No  general  rules  can  be  laid  down 
in  an  article  of  this  kind  apart  from  the  general 
observance  of  hygienic  laws.  An  outdoor  life, 
with  a  mild,  healthy  occupation,  plain,  digestible 
fpod,  the  absence  of  alcohol,  tobacco,  and  other 
stimulants,  a  free  intestinal  canal,  and  surround- 
ings in  consonance  with  the  mental  capacity  of 
the  patient^  are  very  desirable  features.  Medic- 
inal treatment'  lies  solely  in  the  province  of  the 
family  physician  or  ifhe  specialist  During  an  at- 
tack the  patient  should  have  a  pillow  thrust 
under  the  head,  the  clothes  about  the  neck  loos- 
ened, and  he  should  be  placed  in  a  position .  that 
will  not  permit  of  self-harm.  Otherwise  the 
epileptic  fir  is  best  left  untreated.  For  the  treat- 
ment of  the  epileptic  poor,  modern  philanthropy 
has  devised  epileptic  colonies  (q.v.). 

Medico-Legal  Relations.—  Very  frequently 
epileptics  are  a  menace  to  society.  In  the  auto- 
matic conditions  which  they  exhibit,  as  already 
described,  they  frequently  commit  crime,  and  it 
becomes  a  matter  of  much  importance  to  de- 
termine their  responsibility  at  the  time  of  the 
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perpetration  of  sach  anti-social  acts.  Special  con- 
isideration  should  be  given  to  the  heredity  of  the 
patient,  to  the  previous  course  of  t!ie  disease,  and 
to  the  conditions  surrounding  the  patient  at  the 
time  of  the  act.  It  is  at  the  present  tin.j  a  very 
popular  plea  for  murderers  to  allege  that  they 
were  epileptic  at  the  time  of  the  commitment  of 
certain  acts.  This  is  a  plea  that  13  entitled  to 
careful  weight  on  the  part  of  an  intelligent  jury, 
although  there  is  little  doubt  but  that  at  the 
present  time  it  is  greatly  abused.  Consult: 
Gowers,  ^Epilepsy  and  Other  Chronic  Convulsive 
Diseases^  (2d  ed.  1901) ;  Fere,  ^LTlpilepsie^ 
(1899);  Binswangcr,  ^Die  Epilepsie^  (1900); 
Voisin,  <L'Epilepsie^  (1899);  Lctcnworth,  <Care 
and  Treatment  of  Epileptics^  (1900);  Starr, 
^Text-book  of  Nervous  Diseases^   (1903)- 

Smith  Ely  Jelliffe,  M.D., 
Editor  Journal  of  Nervous  and  Mental  Disease, 
Epilepdc  Colonies.  The  treatment  and 
care  of  epileptics  in  spedal  institutions  may  be 
said  to  be  one  of  the  developments  of  applied 
philanthropy  of  distinctly  recent  origin.  By  the 
founding  of  epileptic  colonies  is  meant  the  set- 
ting apart  of  distmct  tracts  of  ground  for  build- 
ings and  for  the  exclusive  care  and  training  of 
epileptics.  The  position  of  the  epileptic  in 
society  is  altogether  anomalous.  As  Letchworth 
well  says :  •As  a  child  he  is  an  object  of  solici- 
tude to  his  parents  and  guardians.  The  streets  to 
him  are  full  of  dangers,  and  if  sent  to  school  he 
is  apt  to  have  seizures  on  the  way  or  in  the 
class-room.  His  attacks  shock  his  classmates 
and  create  confusioa  He  cannot  attend  church 
or  public  entertainments,  nor  participate  in 
social  gatherings  with  those  of  his  own  age  aqd 
station.  In  consequence  of  his  infirmity  the  epi^ 
leptic  grows  up  in  Idleness  and  ignorance,  be- 
reft of  companionship  outside  of  the  family,  and 
friendless.  He  silently  broods  over  his  isolated 
and  helpless  condition.*  The  recognition  of 
these  truths  has  caused  philanthropists  to  found 
such  colonies.  In  continental  countries  more 
has  been  done  for  epileptics  than  elsewhere,  but 
in  the  last  10  years  the  movement  for  taking 
care  of  this  unfortunate  class  of  society  has 
grown  to  large  proportions  and,  as  expressed  by 
Peterson  in  his  presidential  address  to  the 
National  Association  for  the  Treatment  and 
Care  of  Epileptics  1902,  ^there  is  hardly  a  com- 
munity in  tiie  civilized  world  that  is  not  now 
thoroughly  aroused  to  the  necessity  for  the 
treatment  of  this  class  of  defectives.^ 

.  This  awakening  took  place  about.  1887,  and 
has  continued  to  the  present  time.  The  first 
distinct  attempt  to  provide  for  epileptics  was 
inaugurated  by  a  Lutheran  pastor,  Fricdrich 
von  Bodelschwingh,  who  founded  at  Bielefeld, 
in  Westphalia,  Germany,  the  Bethel  Colony> 
which,  from  small  beginnings,  has  grown  up  to 
a  village  inhabited  solely  by  epileptics.  Here 
everythmg  has  been  provided  to  meet  their  special 
needs,  to  make  up  for  their  deprivations  in  the 
outside  world.  ,They  are  supplied  with  schools 
to  improve  their  minds,  industrial  teachers  to 
make  them  more  or  less  self-supporting,  and 
physicians  to  Study  and  treat  their  cases.  Out- 
door occupations  are  provided,  special  diet  is  ar- 
ranged for,  recreations,  amusements,  religious 
instruction,  in  fact  all  of  the  devices  that  go  to 
make  up  a  home,  have  been  provided  under  this 
man's  guidance,  so  that  in  1903  at  least  4,000 
people,  not  less  th^n  half  of  whom  are  epileptics, 
are  being  taken  care  of  h)  Bethel. 


The  success  of  the  Bieleidd  Colony  prompted 
movements  elsewhere.  Other  colonies  were 
founded  in  Germany  and  other  European  comi- 
tries.  Ohio  established  tl.e  first  instituti  a  for 
epileptics  in  the  United  States,  .Ithough  tliia 
was  built  on  the  hospital  rather  than  the  colony 
plan.  New  York  has  Craig  Colony  at  Sonyea, 
one  of  the  most  elaborate  and  beautiful  mstitu- 
tions  of  this  class,  closely  modeled  on  the  Biele- 
feld plan,  and  now  (1903)  with  a  peculation  of 
nearly  i,O0o.  Massachuiietts  has  a  colony  aft 
Palmer;  Pennsylvania  a  colony  farm  at  Oak- 
bum;  and  there  is  a  New  Jersey  State  village 
for  epileptics  at  Skillman.  A  colony  for  epi- 
leptics was  begun  in  1902  at  Abilene,  Tcxa$, 
and  there  are  movements  on  foot  for  similar 
establishments  in  Connecticut,  Indiana,  Illmois, 
Kansas,  North  Carolina,  Mi^ouri,  MinnesofcE^ 
and  California.  In  England  the  first  colony 
founded  was  at  Chalfont  in  1893  and  another  at 
Warford  in  1900.  There  is  also  a  colony,  the 
Waghull  Home,  near  Liverpool;  another  at 
<jlodalmittg;  a  large  colony  at  Chelford,  and 
finally  a  fifth  institution  in  England  is  nearing 
completion  (1903)  for  €he  city  of  London,  not 
far  from  Croydon.  Other  colonies  have  been 
founded  in  Brazil,  Belgium,  Switzerland, 
Sweden^  Russia,  Italy,  Turkey,  India,  Japan  and 
Australia. 

The  Craig  Colony,  of  Sonyea,  N.  Y.,  being 
one  of  the  most  modem  and  ideal,  is  selected  as 
a  type  of  tWs  institution.  Consult :  Letchworth, 
<Care  and  Treatment  of  Epilcptks^  (1900). 

Epileptic  Insanity,  a  mental  complex  ac- 
companying epilepsy.  It  is  characterized  by  a 
certain  degree  of  mental  deterioration,  as  shown 
in  the  mipairment  of  intellect  and  memory,  hjr 
impulsiveness,  niental  irritabiUty,  loss  of  moral 
sense,  and  partial  or  complete  loss  of  productive- 
ness. It  is  also  accompanied  by  periodic  dis- 
turbances, transitory  attadcs  of  anger,  dream- 
states,  or  automatic  phenomena.  Many  cases  of 
epilepsy  do  not  develo{)  into  epileptic  insanity,  but 
the  mental  deteriqration  may  appear  at  almost 

?ny  period  folio wix^  the  onset  of  the  epilepsy, 
n  practically  all  cases  of  epileptic  insanity  thew 
IS  pronounced  weakness,  mentally,  morally,  an4 
emotionally.  One's  sense  of  one  s  surroundings 
is  usually  preserved,  and  consciousnes  may  be 
dear  save  during  the  dream-states  or  automatic 
periods.  Comprehension  is  usually  not  marked^ 
impaired,  but  the  field  of  attention  is  diminished 
and  easily  diverted.  Hallucinations  are  infre- 
quent, illusions  are  common  during  an  attack 
dr  following  a  grand  mal  seizure,  and  delusions 
are  transitory,  bein^  found  usually  only  in  the 
dream-sUtes.  Morbid  and  sudden  impulses  arc 
quite  frequent,  sometimes  approaching  dis- 
tinct^ nerve-storms,  during  whicn  suici^l  and 
homicidal  attacks  may  occur.  The  conduct 
otherwise  is  usually  orderly,  and  the  ordinary 
rules  of  propriety  are  observed  ^, There  is  greatly 
diminished  capacity  for  work  in  practically  aH 
epileptics.  The  subject  of  epileptic  insanity  la 
one  deserving  wide  recognition  as  diere  are  un- 
questionably a  number  of  phenomena^  termed 
^psychical*  epilepsy  that  need  recognition  hf 
specialists.  In  some  of  these  attacks  ue  patienti 
are  confused.  Thqr  move  in  a  mechanical  or  aii- 
tomatic  manner.  They  wander  aimlessly  about, 
reco^izing  no  one,  although  sometimes  answer- 
ing incoherently  when  addressed.  Occasionally 
they  exhibit  symptoms  of  excitement,  at  other 
times  depression,  and  not  infrequently  fhcy  niav 
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act  £re  to  tliesr  beds  of  furniture,  dwimit  Cheft, 
atsaults^  homicideSb  expose  their  persons,  and 
otherwise  conduct  themselves  in  an  irrelevant 
aad  insane  manner.  Treatment  is  always  unsat- 
isfactory. The  patient  should  be  kept  in  a  sana- 
torium or  asylum.    See  Epilcpsy. 

Bpilo'bium,  the  willow-herbs,  a  genus  of 
plants  belonging  to.  the  evening  primrose  fam- 
ily (Onagracea),  The  species  are  herbs  or 
vnder-shrubs  with  pink  or  purple,  rarely  yellow, 
#owers,  single  in  the  axils  of  the  leaves,  or 
having  termfaial  leafy  spikes.  The  seeds  are 
li|>ped  with  a  pencil  of  silky  hairs,  and  are  con- 
tained in  a  kmg  four-celled  capsule.  There  are 
about  65  species  scattered  over  the  arctic  and 
temperate  regions  of  the  world,  40  at  them  be- 
ing found  in  the  western  and  northwestern  por- 
tions of  North  America.  B,  hirsufum,  or  cod- 
fins-and-creams,  a  ;rreat  hairy  willow-herb,  is  a 
common  and  conspicuoos  plant  of  waste  places 
in  New  England  and  northern  New-  Ywk.  Its 
flowers  are  .pink  apd  rather  large,  and  the 
whole  ]p9aht  is  very  downy.  Some  species  are 
cultivated^  but  are  more  common  in  England 
cottage  gardens  than  in  America. 

Epilogue  (from  the  Greek  epi  upon,  and 
logos,  word,  speech),  the  closing  address  to  the 
audience  at  the  end  of  ^  play.  The  epilogue  is 
the  oi4)osite  of  the  prologue,  or  opening  address. 
Many  of  3hakespeare's  plays  have  an  epilogue 
as  well  as  prologue,  in  which  the  poet  sometimes 
O'aves  the  indulgence  of  the  spectators  for  the 
Jbnlts  of  his  piece  and  the  perfortnance,  and 
sometimes  intimates  in  what  light  his  work  is 
to  be  considered.  The  epilogue  is  sometimes  a 
oecessapr  appendage,  to  tell  us  something  of  a 
composition,  which  cannot  be  gathered  from  the 
composition  itseli 

Kpimenidea,  ep-l-m^l-d&E,  Cretan  philos- 
opher and  poet:  b.  Crete,  in  the  7th  century 
]LC  By  some  he  is  reckoned  among  the  seven 
\vise  men,  instead  of  Periander,  When  the 
Athenians  were  visited  with  war  and  pestilenc :, 
and  the  oracle  declared  that  they  had  drawn 
on  themselves  the  divine  anger  by  the  profana- 
tion of  the  temple,  in  which  the  followers  of 
Cylon  had  been  put  to  death,  and  must  ex- 
piate their  offense,  they  sent  for  Epimenides, 
who  was  renowned  for  his  wisdom  and  piety, 
from  Crete,  to  purify  the  temple.  On  his  de- 
parture he  refused  to  accept  any  presents,  and 
only  asked  the  friendship  of  the  Athenians  on 
behalf  of  Qiossus,  his  home.  There  is  a  story 
of  his  haying,  when  a  boy,  slept  in  a  cavern  for 
S7  years.  On  awakening,  he  fotmd,  to  his  as- 
tonishmenL  'everything  dianged  in  his  aatxre 
town.  This  story  is  the  ground-work  of 
Goer's  poem,  the  <Waking  of  Epimenides,^ 
for  the  anniversary  of  the  battle  of  Leipsic.  Ac- 
cording t^  some  accounts  he  is  said  to  nave  lived 
for  upward  of  150,  according  to  others  for  nearly 
300^  years.  He  is  supposed  to  be  the  prophet  re- 
ferred to  by  St  Paul  in  Titus  i.  12. 

Epimetiieus,  ep-i-m€'thus,  in  Greek  my- 
thology, a  son  of  lapetus  and  Clymene,  and  the 
brotlier  of  Prometheus.  Against  the  fetter's  advice 
he  married  Pandora,  who  opened  the  box  in 
which  the  foresight  of  Prometheus  had  hid  all 
die  ills  by  whidi  mortals  were  liable  to  be 
aflKetod.  All  kinds  of  diseases  and  torments 
issned  out  ol  the  box,  and  hope  atone  remained 
behind.  According  to  other  accounts  it  was 
Spimethens  hinnelf  who  opened  the  box.    (See 


PaKdora.)  It  is  to  be  remarked  that,  in  iSt 
Greek  tradition,  curiosity  aad  disobedience  are 
made  the  origin  of  evil,  as  in  the  Mosaic  account 
of  the  falL 

Spinal,  a-pe-nal,  France,  town,  capital  of 
the  department  of  the  Vosges,  in  a  narrow 
valley  on  the  Moselle,  190  miles  east-southeast  of 
Paris.  It  has  a  communal  college,  a  public 
library  of  20,000  volumes,  a  museum,  a  theatre, 
and  hospitaL  The  manufactures  consist  of  arti- 
cles in  iron  and  brass,  leather,  oil,  and  chemicals; 
freestone  and  marble  are  quarried  in  the  vicinity. 
Pop,  28,523- 

Epinay;  fi-pe-ni,  Madame  de  la  live  d' 
(Louise  Florence  PtntONiLLB  Takdibu  if 
EscLAVXLLEs),  Frctich  writer:  b.  Valendenaes 
II  March  1725;  d.  Paris  17  April  1783.  She  was 
the  daughter  of  M.  Tardieu  Desclavelks,  and 
married  her  cousin  D'Epinay.  But  his  extrava- 
gance soon  com]>elled  her  to  separate  from  hiin. 
During  the  earlier  part  of  her  Hfe  she  formed 
an  acquaintance  with  Rousseau,  who,  qnick  and 
susceptible  in  all  his  fedvngs,  devoted  hiwiself 
to  the  fascinating  and' accomplished  woman  with 
an  ardor,  the  dtpth  and  strength  of  which  he  de- 
scribes himself  in  his  ^Confessions.^  She  wsu 
not  insensible  to  the  homage  of  her  *bear,*as  tiic 
used  to  call  him.  on  account  of  his  eccentricities, 
and  did  all  that  was  in  her  power  to  plaoe  him 
in  a  situation  corresponding  to  his  wishes.  She 
gave  him  a  cottage  (the  Hermitage,  since  sb 
famons)  in  her  park  of  Cbevrette.  in  the  vale  of 
Montmoreney.  Here  the  author  of  the  ^Nouvelle 
H6loise^  passed  many  days,  rendered  happy  fagr 
his  romantic  attachment  to  Madame  d'£pinay; 
nntil  he  became  jealous  of  Baron  Grimm,  whom 
he  had  himself  introduced  to  her ;  and  in  conse- 
quence of  this  feeling,  whidi  he  took  no  pains  to 
conceal,  a  coolness,  and  finally  an  aversion,  took 
place  between  him  and  the  lady,  which  is  but  too 
plainly  expressid  i  1  his  ^Confessions.^  A  defenae 
of  the  later  ponduct  of  Madame  d'Epinajr  toward 
Rousseau  1  ay  be  found  in  Grimm*s  ^Corre- 
cponc'ence,^  where  an  account  is  also  given  of 
some  works  written  by  her,  of  which  the  most 
celebrated  is  ^L«.s  Conversations  d'Emilie.^  In 
thij  the  authoress,  in^  a  rather  cold  but  neat 
style,  sets  forth  the  principles  of  moral  instruc- 
tion for  children,  with  equal  elegance  and  de^Ui 
of  thought.  It  obtained,  in  1783,  the  priae 
oflFered  by  Monthion  (the  chancellor  to  the  Count 
d'Artois)  for  useful  works  of  this  kind,  in  pref- 
erence to  the  ^Adele  et  Th6odore^  of  Madame 
de  Genlis.  She  also  wrote  ^Lcttres  k  mon  fils,* 
and  ^Mes  moments  heureux.^  An  abridgment 
of  her  memoirs,  and  correspondence,  showing  her 
relations  with  Duclos,  Rousseau,  Grimm,  Hol- 
bach,  Lambert,  etc.,  appeared  in  1818.  They  give 
a  true  picture  of  the  refined  but  corrupt  manners 
which  prevailed  among  the  higher  classes  in 
France  during  the  government  of  Louis  XV. 

Epior'nia,  an  extinct  ratite  bird  of  Mada- 
gascar (^pyornis  maximus),  interesting  not 
only  for  itself,  but  because  its  remains  appear  to 
have  formed  the  basis  for  the  Arabic  tale  of  the 
gigantic  roc.  It  was  much  like  an  ostridi  in  size 
and  structure,  except  for  the  massiveness  of  its 
limbs  and  the  extraordinary  size  of  iu  eggs. 
These  have  been  found  in  considerable  niimbera 
in  muck-swamps,  or  sometimes  floating  in  the 
river-mouths,  often  in  i^erfect  condition,  and  are 
the  largest  and  strongest  eggs  known,  measttrmg 
about  13  inches  by  9)4.    Theee  dimensMne  are 
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twice  those  of  an  ostrich's  cfifg,  and  an  egg-  of  the 
epiornis  would  hold  the  contents  of  six  ostrichs' 
eggs,  yet  the  epiornis  was  little  if  any  larger. 
First  made  known  to  science  about  1850,  so  many 
remains  have  since  been  found  that  about  12 
species  have  been  indicated,  and  a  second  genus 
(MuUerornis),  which  has  been  joined  with 
uEpyornis  into  the  family  Mpyomithidie.  Tradi- 
tion and  the  evidences  of  some  bones  indicate 
that  these  birds  were  exterminated  since  human 
occupation  of  Madagascar  began.    See  Moa. 

Epiphanius,  ep-T-f5'nI-us,  Saint,  Greek 
father  of  the  Church:  b.  of  Jewish  parents 
near  Eleutheropolis,  Palestine,  about  515;  d. 
at  sea  near  Cyprus  403.  In  his  youth 
he  went  to  Egypt  where  at  first  he 
came  under  the  influence  of  teachers  of 
Gnosticism;  but  afterward  he  embraced  monas- 
ticism,  and  returning  to  his  own  country  there 
became  head  of  a  community  of  monks.  In 
'Palestine  he  made  the  acquaintance  of  the  two 
western  churchmen,  Jerome  and  his  associate, 
Rufinus;  the  friendship  of  the  three  men  was 
cordial  and  intimate  till  Rufinus'  defense  of  the 
t^chings  of  Ongen  angered  Epiphanius,  whose 
^cial  mission  seemed  to  be  to  obliterate  every 
line  written  by  Origen.  He  was  made  bishop  of 
Gonstantia  ^the  older  name  Salamis),  in  Cyprus 
-367,  and  held  that  see  till  his  death.  On  one 
occasion,  394,  he  visited  Jerusalem  to  denounce 
lOrigenism.  He  must  have  been  more  than  80 
years  old,  perhaps  near  90,  when  he  went  to 
Constantinople  to  charge  the  patriarch  of  that 
>aee.  Saint  John  Chrysostom,  with  the  sin  of 
•favoring  the  Origenists,  but  a  few  words  from 
Chrysostom  opened  his  i^es.  Of  his  numerous 
writings  few  remain;  among  them:  ^Panarion,  a 
history  of  Heresies^ ;  ^Commentary,  on  the  Book 
of  Canticles,^  and  some  others.  Consult:  Tille- 
mont,  ^La  Vie  de  S.  Epiphane,  avec  TAnalyse 
iles  Ouvrages  de  ce  Saint,  ct  son  Apologie.^ 

Epiphany,  €-pTf'a-n!,  a  festival  of  the  Cath- 
olic Church  held  on  6  January  to  commemorate 
the  manifestations  of  Jesus  Christ  as  son  of  God : 
(i)  to  the  Wise  Men  of  the  East  (Magi)  at  Beth- 
lehem ;  (2)  at  his  baptism  by  John  in  the  Jordan, 
when  the  voice  from  heaven  proclaimed,  *Thou 
art  my  beloved  son ;  in  whom  I  am  well  pleased^ ; 
(3)  at  the  marriage  feast  at  Cana  in  Galilee,  where 
Jesus  wrought  his  first  miracle.  The  observance 
of  this  festival  can  be  traced  to  an  earlier  period 
in  the  eastern  Church  than  in  the  western.  In 
the  Greek  Church  it  was  observed  as  early  as  the 
2d  century,  but  the  event  commemorated  by  the 
Greeks  was  not  the  visit  of  the  Magi  to  Naza- 
reth, but  the  manifestation  of  Jesus  at  the  Jor- 
dan as  the  Messiah.  Not  till  the  4th  century 
does  the  Epiphany  appear  to  have  been  observed 
in  the  Latin  Church.  In  the  Greek  and  Oriental 
churches  it  is  customary  to  administer  baptism 
on  the  eve  of  this  festival  with  unwonted 
solemnity:  this  because  of  the  relation  of  the 
festival  to  the  baptism  of  Jesus  by  Sl  John.  In 
•those  churches,  too,  the  Epiphany  (Epiphaneia, 
Theophaneia)  was  the  festival  commemorative  of 
the  birth  of  Jesus;  for  it  was  believed  that  the 
baptism  in  Jordan  took  place  precisely  on  the 
30th  anniversary  of  the  birth.  A  popular  name 
for  this  festival  in  English  is  ^Twelfth  Day,* 
that  is,  twelfth  day  from  Christmas;  it  is  also 
called  ^Little  Christmas.'  In  various  other  lan- 
guages it  is  known  as  *Threc  Kings'  Day,*  or 
-«Day  oi  the  Kings.^    See  Magl 


Epiph^lhim,  ep-l-fKl'&m,  a  genus  of  plants 
of  the  natural  order  CactacetB,  The  few  species 
seem  to  be  confined  to  Brazil,  where  they  are 
epiphytk^  upon  trees.  They  have  flat- jointed 
stems  with  blunt  ends,  from  which  the  new 
branches  and  flowers  are  produced.  These  arc 
borne  in  great  abundance,  on  which  account,  and 
because  of  their  brilliant  red  tints,  this  group  of 
cacti  is  exceptionally  popular  in  greenhouses,  be- 
ing probably  the  most  useful  of  all  cactL  They 
are  easily  propagated  by  means  of  cuttings  or  by 
grafting,  particularly  upon  erect-growing  species 
of  other  genera,  and  are  generally  used  as  hang- 
ing-basket plants,  for  which  purpose  their  droop- 
ing habit  specially  recommends  them.  They 
need  a  porous,  poor,  fibrous  soil  and  little  water. 
The  species  most  widely  grown  are  B.  irnncatum, 
the  crab  or  Christmas  eactus,  with  numerous 
horticultural  hybrids  between  it  and  related  spe- 
cies, and  C.  GiBTtneri,  the  Easter  cactus* 

Epiph'ysis.     See  Bone. 

Epiphyte,  epf-fit,  or  Air-plant,  a  plant  at- 
tached to  a  tree  or  other  support,  organic  or  in- 
organic, living  or  dead,  but  from  which  it  obtains 
no  nutriment.  The  temi  air-plant  has  been  j^opu- 
larly  applied  becausi  these  plants  are  typically 
neither  parasitic,  saprophytic,  nor  terrestrial,  but 
depend  bpon  the  dust  which  lodges  around  them 
and  upon  the  water  of  dew  and  rain.  Strictly 
speaking,  they  are  not  air-plants,  because  this 
terra  implies  no  other  source  of  life  than  air. 
Besides  the  typical  epiphvtes,  which  have  repre- 
sentatives in  many  plant  families,  particularly  the 
tropical  orchids,  bromelias,  and  ferns,  there  are 
many  forms  which  are  only  partially  epiphytic. 
In  structure  many  of  them  exhibit  adaptations 
for  checking  transpiration  and  for  securing  even 
minute  quantities  of  water  from  the  air  or  from 
objects  to  which  they  are  attached.  ( See  Pitcher- 
plants.)  Others  (certain  orchids)  have  storage 
organs  which  are  usually  specialized  stems. 
Some  have  roots  which  serve  only  to  anchor  the 
plants  to  their  support.  In  these,  which  are  the 
most  typical,  the  absorption  of  food  takes  place 
in  the  leaves  and  other  green  parts.  Others  are 
only  epiphytic  at  first,  since  they  later  develop 
true  roots  which  obtain  food  from  the  soil.  ^  The 
home  of  the  largest  number  of  epiphytes  is  in  the 
moist  region  covered  by  tropical  forests,  the  trees 
of  which  are  often  so  covered  with  these  plants 
that  their  branches  are  wholly  concealed  by  a 
very  miscellaneous  growth.  In  the  temperate 
and  colder  climates  the  epiphytal  forms  are  con- 
fined almost  wholly  to  lower  orders  of  plant  life 
such  as  liverworts,  mosses^  algae,  and  lichens. 
These  are  also  represented  m  die  tropics,  some 
of  them  even  becoming  attached  to  leaves  of 
higher  plapts.  Many  of  the  flowering  epiphytes 
are  cultivated  in  greenhouses  for  ornament. 
Among  the  favorites  are  various  species  of  ^^- 
penUies  (q.v.),  orchids,  and  bromelias.  One  of 
the  best-known  American  species,  common  in  tlie 
southern  United  States,  is  the  so-called  Florida 
or  Spanish  moss  (Tillandsia  usneoides)  of  the 
natural  order  Brotneliace<B. 

Epirus,  e-pi'rtis,  a  province  of  ancient 
Greece.  It  was  separated  irom  Grecian  Illyria  by 
the  Ceratmian  Mountains,  and  by  the  himoes 
river  Pindus  from  Thessaiy.  The  river  Acheron, 
also  famous  in  my^ological  Story,  flowed 
through  the  limits  ol  this  pnovince,  and  here 
were  also/the  .cekbrafted  temple  and  eatiied  o^ 


Digitized  by  V^jOOQlC 


bpiscopax:y — episode 


grove  of  Dodona,  famous  for  its  oracles.  Pyr- 
rhus,  Idng  of  Ailaoedon,  was  a  native  of  Epirus, 
which  country  parsed  successively  into  the  hands 
of  the  Romans  and  the  Turks.  It  was  ceded  to 
Greece  by  the  Turks  in  1881.    See  Greece. 

Epis'copacy,  that  form  of  Church  govern- 
ment in  which  one  order  of  the  clergy  is  superior 
to  another;  as  bishops  to  priests  and  deacons. 
Much  discussion  has  taken  place  on  the  subject 
of  episcopacy.  Nothing  conclusive  can  be  gath- 
ered concerning  it  in  the  New  Testament;  but 
there  can  be  no  doubt  that  it  existed  universally 
in  the  Church  from  the  earliest  historic  ages 
down  to  the  time  of  the  Reformation,  and  it  is 
inferred,  as  no  change  can  be  shown  to  have 
taken  place,  that  the  same  constitution  existed 
from  the  time  of  the  apostles.  Presbyterians  and 
others  argu*^,  on  the  other  hand,  that,  as  there  is 
nothing  definite  concerning  it  in  Scripture, 
Christians  are  left  a  discretionary  power  of  mod- 
eling the  government  of  their  Church,  in  such  a 
manner  as  may  seem  to  them  most  meet;  and 
that  every  Christian  society  has  a  right  to  mak6 
laws  for  itself,  provided  these  Jaws  are  consistent 
with  charity  and  ^eace,  and  with  the  fundamental 
doctrines  and.  principles  of ,  Christianity.  The 
power  vested  in  the  bishops  or  higher  clergy 
differs  very  much  among  the  different  episcopal. 
bodies.  The  Roman  Catholic  and  tho  Greek 
Churches,  as .  also,  the  Church  of  England  and. 
the  Methodist  Church,  are  espicopalian-  See 
Bishop;  Englakp,  Church  of ;  Greek Chubch; 
Methodist  Church;.  Catholic  QhurCh,  Rch 

MAW.  ..       '  '    ' 

Epis'copal  Church.  See  E^iaAtHs,  Chvrish 
or;  Methodist  EnscoPAL  CHUitCH;  ProtesxakZ' 
Episcopal  CkuRCfei;  .BxfqsmXd  EpiacopAL* 
Chvkch.  ,    « 

Episcopal  Church,  Kefdrtned.  See  Re- 
formed Episcopal  CHURtft. 

Episcopal  Theological  SchooL  an  institu- 
tion situated  at  Cambridge,  Mass.  It  was  estab- 
lished in  1867  by  Benjamin  Tyler  Reed*  as  a  col- 
lege for  candidates  studying  for  the  ministry  for' 
the  Episcopal  Churchy  Students  holding  bache- 
lors' degrees  may  obtain  the  degree  of  B.D., 
but  those  not  holding  such  a  degree  receive  only 
certificates. 

Episcopal  Theologicali  Seminary,  the  name 
of  an  institution  in  Alexandria,  Va.,  founded 
for  the  education  of  candidates  fofthe  ministry 
of  the  Protestant  Episcopal  Church;  It  was 
chartered  in  1854,  although  the  sdhool  was 
founded  in  1823.  Several  scholarships  have  been 
established  for  worthy  students.  One  of  its  re- 
nowned pupils  was  PhiU^s  Brooks  (q.v/). 

Episco'pius,  Simon,  Dutch  theologian:  b. 
Amsterdam  1  Jan.  1583;  d.  there  4  April  1643, 
The  religious  movement  known  as  Arminianism 
was  fostered  by  him,  and  he  was  its  leader  after 
the  death  of  Arminius.  He  was  educated  at 
Leyden,  where  in  1606  he  received  his  degree  of 
M.A.  In  1610  he  was  ordained  pastor  at  the 
village  of  Bleyswyck  near  Rotterdam.  In  161 1 
the  states-general,  with  the  intention  of  putting 
an  end  to  the  agitations  created  hy  the  contr<o^ 
tersies  between  the  Gomarists.  or  Calvioistio 
party  and  -the  .  Arminians  jor  .Remonstrants, 
ordered  a  conference  to  be  held  in  their  presence 
at  The  Hague  between  six  ministers .  of  each 
party.    E^iscopius  was  one'  ol  the  -  six^  charged 


with  the  advocacy  of  Arminianism,  and  highly 
distinguished  himself  by  good  temper,  ability, 
and  learning.  In  1622,  the  curators  of  the  Upi- 
versity  of  Leyden  appointed  him  professor  of 
theology  in  place  of  Gomar,  who  had  gone  to- 
Seeland.  This  enraged  the  leaders  of  the  ortho- 
dox party,  who  accused  Episcopius  of  Socinian- 
ismi  and  of  having  entered  into  an  alliance  with 
the  Roman  Catholics  for  the  destruction  of 
Protestantism.  By  this  the  fanaticism  of  the 
populace  was  roused;  he  was  insulted  ^nd 
abused  in  the  street,  and  on  one  occasion  nar- 
rowly escaped  being  stoned  to  death.  The  house 
of  his  brother  it  Amsterdam  was  sacked,  under 
the  pretext  that '  it  was  a  rendezvous  of  the 
Remonstrants.  In  1618-  occurred  the  famous 
Synod  of  Dort.  Episcopius  was  present,  with 
several  other  Ar'mintans.  The  Calvinists,  who 
were  in  an  overwhelmmg  majority,  would  not 
allow  him  to  speak;  they  told  him  that  the 
synod  was  met  not  to  discuss,  but  to  judge;  and' 
all  the  proceedings  exhibited  much  bigotry  and 
tyranny.  Expelled  from  the  church,  and  ban- 
ished from  the  country,'  Episcopius  betook  him- 
self first  to  Antwerp,  afterward  to  Rouen  and' 
PAris,  but  1626  returned  to  Rotterdam,  where 
the  odium  theologicum  againsf  bis  party  had  be- 
come less  virulent,  llere  he  married  in  1630,' 
and  four  years  later  was  made'  primarius  pro- 
fessor of  divinity  in  the  newly  established  col-; 
lege  of  the  Reitionstrattts.  '  Episcopius  held^ 
enlightened  principles  in  regard  to  religious' 
toler?jtion.  ^ot  placing  a  high  value  on  merely: 
doctrinal  views,  but  trusting  rather  to  the* 
efficacy  of  the  Christian  spirit  to  etewte  and> 
purify  the  character,  and  seeing,  mcveover,  the* 
presence  of  this  spirit  in  men  holding  the  most< 
conftifcting  opinions  (w^en  not  inflamed  with- 
controversial  hates),  he  '  was  desirous  of  a- 
broader  and  more  catholic  bond  of  miity  amon^ 
Christians  than  the  opinionative  creeds  of  his 
day  permitted.  He  wrcite  ^Institutes  '6i  The** 
ology*;  *« Apology';  ^Cqhfession,*  etc.  See 
Calddr,  ^Memoirs  of  Simon  Episcopius*  (1838), 
Episode  (Lat.  episodium,  from  the  Gr.* 
h^furSiuip,  epeisodion,  something  adventitious). 
This  term  is  empjoyed  by  Aristotle  in  two  sig- 
nifications. Spmetimes  it  denotes  those  parts  or 
a  play  which  are  between  the  choruses,  and  some- 
times an  incidental  narrative,  or  digression  in  a 
poem,  which  the  poet  has  connected  with  the  main 
plot,  but  which  is  not  essential  to  it.  In  modern 
times  it  has  been  used  in  the  latter  sense  only. 
With  the  best  poets  the  episode  is  not-  an  un- 
ncjcessary  appendage,  serving  merely  to  swell  the 
size  of  the  work,  but  is  closely  connected  with 
the  subject,  points  out  important  consequences, 
or  develops  hidden  causes.  Of  this  kind  is  the 
narrative  of  the  destruction  of  Troy,  in  Virgil's 
iEneid.  This  was  the  cause  of  the  hero's  leav- 
ii^  his  country ;  but  the  poet  does  not  commence 
with  it  because  he  wishes  to  bring  the  plot  into  a 
narrower  space.  He  therefore  inserts  it  in  the 
course  of  the  story,  but  so  skilfully  that  we  ex- 
pect it  in  this  very  place ;  and  it  not  only  serves 
as. a  key  to  what  has  gone  before,  but  jprep^res  us 
for  what  is  to  come,  namely,  the  passion  of  Dido. 
In  this  way  the  episode  becomes  an  essential  part 
of  the  whole,  as  it  must  necessarily  be,  if  it  is  of 
jtny  importance  to  preserve  the  unity  of  the 
poem.  So  with  the  tale  in  Wreland's  H3beron* ; 
it  appears  incidentaJi  but  explains  to  us  the  rea- 
son of  Oberoa-s  singular  interest. in  the  ^ate  of 
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Huon.  In  epic  poetry  there  is  much  more  room 
for  the  episode  than  in  dramatic,  where  the  poem 
is  confined  to  a  present  action.  An  excellent 
instance  of  the  skilful  use  of  the  episode  in  the 
modern  novel  is  given  in  Manzoni's  I  promessi 
sposi,  in  the  tale  of  the  *Nun  of  Monza.*  The 
term  episode  has  also  been  transferred  to  paint- 
ing, especially  historic  painting,  in  a  sense 
analogous  to  that  which  it  has  in  poetry. 

Epistaxis.    See  Nosebleed. 

Epistemology  {hrurr'^iMi^  knowledge  or 
science,  and  X5y©f,  theory  or  discourse),  or 
theory  of  knowledge,  is  an  account  of  the 
nature  of  knowledge,  treating  of  its  origin  and 
laws  of  development,  its  validity  and  relation 
to  human  ej^perience  as  a  whole.  Investiga- 
tions of  this  character  fall  within  the  field  of  gen- 
eral philosophy,  and  have  usually  been  included 
under  the  heading  of  metaphysics.  The  word 
•Epistemology*  is  said  to  have  been  first  used 
by  J.  F.  Ferrier  in  his  Institutes  of  Metaphys- 
ics (1854).  Since  its  general  adoption  it  has 
sometimes  been  taken  to  denote  a  field  of  in- 
quiry co-ordinate  with,  and  largely  independent 
of,  Metaphysics.  It  has  been  proposed  to 
keep  the  investigation  of  the  nature  of  knowl- 
edge distinct  from  the  problems  regarding 
the  nature  of  being,  and  to  call  the  former 
epistemology,  and  the  latter  metaphysics.  The 
best  usage  of  the  present  time,  however,  seems 
to  retain  the  historical  sense  of  the  term  meta- 
physics as  the  name  for  the  more  general  field 
of  philosophical  inquiry  which  embraces  both 
epistemology  and  ontology.  (See  also  articles 
on  Philosophy  and  Metaphysics.)  Moreover, 
a  logical  justification  for  this  usage  is  fur- 
nished by  the  fact  that  it  is  impossible  to  carry 
on  the  two  branches  of  inquiry  in  isolation. 
It  must  undoubtedly  be  granted  that  for  an 
ultimate  ontology,  or  final  view  of  the  world, 
it  is  necessary  to  go  beyond  the  merely 
cognitional  aspect  of  experience  and  include 
in  our  synthesis  judgments  based  on  other 
orders  of  value  than  the  merely  logical.  But 
it  is  at  once  obvious  that  we  cannot  take  one 
significant  step  in  investigating  the  nature  of 
reality  without  some  criterion  of  knowledge, 
I.  €.,  some  theory  of  the  conditions  under 
which  reality  is  known,  and  of  what  constitutes 
truth.  It  is  perhaps  not  so  evident  that  the 
nature  of  knowledge  cannot  be  made  the  sub- 
ject of  inquiry  without  any  reference  to  meta- 
physical theory.  Indeed,  it  is  not  uncommon 
to  speak  of  epistemology,  as  Locke  does,  as 
*a  preliminary  clearing  of  the  ground*  which 
is  to  be  completed  before  any  more  ultimate 
metaphysical  inquiries  are  to  be  undertaken, — 
if,  indeed,  these  are  to  be  undertaken  at  all. 
But  this  way  of  conceiving  the  matter  is  quite 
misleading.  The  figures  which  compare  the 
knowing  faculty  to  an  instrument  whose  nature 
must  first  be  understood,  are  here  quite  inap- 
plicable. For  knowledge  has  no  existence  by 
itself,  or  apart  from  and  external  to  its  objects. 
What  we  want,  as  Hegel  has  observed,  ^is  to 
combine  in  our  process  of  inquiry  the  action 
of  the  forms  of  thought  with  a  criticism  of 
them.  The  forms  of  thought  must  be  studied 
in  their  essential  nature  and  complete  develop- 
ment; they  are  at  once  the  object  of  research 
and  the  action  of  that  object.  Hence  they  ex- 
amine themselves;  in  their  own  action  they 
must  determine  their  limits  and  point  out  their 


defects.*  In  other  wotds,  knowledge  is  never 
a  mere  series  of  ideas  or  mental  representa- 
tions that  can  be  investigated  apart  from  its 
relation  to  objects.  In  so  far  as  it  is  knowledge 
it  refers  to  and  implies  reality.  To  investigate 
its  nature,  then,  is  at  the  same  time  to  test  its 
conclusions  regarding  the  nature  of  the  ob- 
jects with  which  it  deals.  But  even  if  one  re- 
fuses to  take  this  standpoint,  one  must  still 
admit  the  close  connection  of  epistemology 
and  metaphysics.  For  all  theories  of  the  nature 
of  knowledge  are  based  implicitly  or  explicitly 
on  certain  metaphysical  assumptions  regarding 
both  the  mind  which  knows  and  its  relation 
to  the  objects  known.  Epistemology,  then, 
cannot  take  one  step  without  involving  the 
ontological  problems  which  some  of  its  repre- 
sentatives seek  to  avoid. 

It  is  likewise  impossible  to  distinguish 
sharply  the  discussion  of  epistemological  prob- 
lems from  logic.  If  a  division  can  be  made  at 
the  present  time  it  is  only  in  degree  of  ulti- 
mateness.  It  is  possible,  though  perhaps  not 
advisable,  to  limit  the  term  *logic*  to  the 
somewhat  narrow  and  abstract  treatment 
which  takes  as  its  object  the  discovery  of  cer- 
tain correct  forms*  of  thinking,  or  certain  rules 
which  are  of  practical  value  in  testing  argu- 
ments. When,  however,  logic  breaks  away 
from  this  narrow  programme,  as  has  been 
done  by  the  more  important  recent  writers, 
and  carries  on  its  inquiries  in  a  philosophical 
spirit,  it  becomes  identical  with  epistemology. 
Epistemology,  logic,  and  metaphysics  may  thus 
be  said  to  denote  certain  main  points  of  view, 
differing  somewhat  in  the  treatment  of  various 
writers  in  emphasis  and  inclusiveness,  rather 
than  three  independent  and  isolated  sciences. 

Psychology,  as  a  natural  science,  however* 
occupies  a  (Hffereiit  field,  and  has  quite  a  dif- 
ferent problem  from  epistemology.  It  is  true 
that  attempts  have  frequently  been  made  to 
explain  knowledge  by  beginning  with  cogni- 
tive mental  states  viewed  as  psychological  proc- 
esses. But  the  characteristics  ^  of  the  mental 
states  and  functions  with  which  psychology 
deals  have  no  immediate  bearing  on  the  prob- 
lem of  knowledge.  For  psychology  is  con- 
cerned only  with  the  mode  in  which  ideas  exist; 
it  investigates  their  quality,  duration,  intensity, 
etc.,  as  well  as  thxkt  various  modes  of  com- 
bination, viewing  them-  as  particular  forms  o£ 
psychical  reality.  Epistemology,  on  the  other 
hand,  is  interested  not  in  the  existential  as- 
pect of  ideas,  but  in  their  significance,  in  the 
universal  and  objective  validity  of  experience 
as  a  body  of  truth.  It  thus  seeks  to  bring  to 
light  the  forms  and  functions  of  intelligence, 
noting  the  conditions  and  presuppositions 
under  which  it  works,  and  the  laws  by  which 
knowledge  develops  from  its  simpler  and  more 
fragmentary  stages  to  the  more  complicated 
and  coherent  structure  of  science.  It  is  a 
philosophy  of  experience  rather  than  a  descrip- 
tion of  individual  states  of  consciousness. 

Reflection  on  the  nature  of  knowledge  does 
not  arise  until  a  somewhat  late  stage  in  the 
development  of  the  thought  of  the  individual 
and  the  race.  Thought  first  announces  iU 
conclusions  confidently  and  fearlessly.  It  is 
not  until  this  naive  confidence  failfl  and  soep^- 
tidsm  arises  that  it  is  forced  tp  itflect  upon 


Digitized  by  V^jOOQlC 


EPISTSMOLOGY 


the  nature  of  knowledge  and  Its  grounds  of 
certainty.  This  is  illustrated  in  the  history 
both  of  ancient  and  of  modern  philosophy. 
The  early  Greek  philosophers,  as  Hegel  re*- 
marked,  thought  away  fearlessly  regarding  the 
nature  of  reality.  It  was  the  collapse  of  those 
early  systems  and  the  scepticism  of  the 
Sophists  (q.v.)  which  forced  Socrates  to  take 
up  the  epistemological  problem.  In  the  same 
way  the  Stoic  and  Epicurean  discussions  re* 
gardiag  the  eanon  of  truth  arose  in  response, 
to  the  more  outspoken  and  thorough-going 
scepticism  of  later  times.  In  modem  Umes 
the  epistemological  interest  did  not  conu  tnto 
the  foreground  until  Lockers  ^Essay.'  Locke's 
account  of  the  origin  of  this  work  brings  out 
rery  clearly  the  way  in  which  problems,  of  this 
diaracter  naturally  arise:  -^Five  or  ^ix  friends 
meeting  at  my  chamber,  and  discoursing  on  a 
mbject  very  remote  from  this,  found  them* 
selves  qtnckiy  at  a  stand  by  the  difficulties  that 
rose  on  every  side.  Alter  we  had  awhile  puz^ 
zled  oursdves,  without  coming  any  nearer  a 
resolution  of  those  doubts  which  perplexed 
us,  it  came  into  my  thoughts  that  we  took  a. 
wrong  course,  and  tJiat  before  we  set  our- 
selves vpon  inquiriea  of  that  nature,  it  waa 
necessary  to  examine  our  own  abilities  and  see 
what  objects  our  understandings  were,  or  were 
not,  fitted  to  deal  trith  ....  Some  haa^y* 
and  undigested  thoughts  on  a  subject  I  had 
never  berare  considered,  which  I  set  down 
against  our  next  meeting,  gave  the  first  en* 
trance  into  this  discourse;  > .  •  .  .  and  at 
last  it  was  biXNSi^t  into  that  order  diou  now 
seest  it» 

Kant's  ^Kritik  of  Pure  Reason*  was  the  work 
which  placed  epiatemology  in  the  foreground 
of  continental  philosophy.  In  the  Preface  to 
that  work,  he  shows  that  the  motives  that  led 
to  his  undertaking  were  very  similar  to  those 
which  influenced  Locke.  The  scepticism  of 
his  time,  he  says,  *is  clearly  the  result,  not  of 
dK  carelessness,  but  of  the  matured  judgment 
of  an  age,  whkh  will  no  longer  rest  satisfied 
with  the  mere  appearance  of  knowledge;  It 
is^  at  the  same  time,  a  powerful  appeal  to. 
reason  to  undertake  anew  the  most  difficult 
of  its  duties,  namely,  seU-knowledge,  and  to 
sMthtite  a  court  of  appeal  which  should  pro^ 
tact  the  just  rights  of  reason,  but  dismiss  aU 
groundless  claims,  and  should  do  this  not  by 
means  of  irresponsible  decrees,  but  according 
to  the  eternal  and  umlterable  laws  of  reason*^ 
Kant  has  a  poor  opinion  of  Locke's  account 
of  knowledge,  and  characterizes  it  as  ^a  cer- 
tain physiology  of  the  human  understaod* 
ing.*  He  himself  proposed  to  inaugurate  a 
method  of  Criticism  which  should  give  a  new 
direction  to  philosophical  inquiry,  and  at  the 
same  time  furnish  to  it  a  sure  foundation  for 
further  advance.  Since  Kant's  time  epistemo- 
logical problems  have  largely  dominated  modem 
trfulosophy;  and  indeed,  it  has  been  maintained 
by  many  thinkers  that  the  criticism  of  know- 
ledge is  the  sole  function  which  philosophy  is 
able  to  perform,  and  that  ontological  specula- 
tion is  vain  and  fruitless. 

In  the  Pre-Kantian  philosof^y  Rationalism 
(q.v.}  and  Empiricism  (q.v.)  were  the  main 
types  of  epistemological  theory.  The  basis  of 
Hile  fonaer  was  laid  by  Descartes  (q.v.),  who 
to  miiversalize  the  method  of  mathe*^ 


matics,  and  by  this  means  to  secure  the  cer- 
tainty of  absolute  demonstration  in  all  fields. 
As  mathematics  starts  from  axioms  and  prin> 
ciples  which  are  intuitively  certain,  and  pro< 
ceeds  by  means  of  reasoning  to  deduce  all  its 
other  propositions  from  these  as  necessary 
consequences,  so  all  science  must  derive  its 
conclusions  from  fundamental  and  indemon- 
strable principles.  These  principles  exist  in 
the  mind  as  «  priori  truths,  and  are  universal 
and  necessary  in  character.  AU  science  is 
thus  built  up  by  reasoning  from  general  prtn- 
ciftles.  Sense-perception  and  observation  of 
particular  facts  were  neglected,  since  it  was 
held  to  be  impossible  to  arrive  in  this  way  at 
the  universal  and  necessary  form  of  truth, 
which  science  demands.  It  is  evident  that  this 
theoffy  of.  knowledge  could  more  readily  be 
applied  to  the  general  features  of  reality  than 
to  a  determination  of  its  particular  details. 
A«d  in  the  hands  of  Wolff  (q.v.)  and  other 
cooliQental  rationalists  it  was  occupied  mainly 
in  furnishing  formal  proofs  of  the  existence 
of  God,  the  nature  of  the  souU  and  the  external 
features  of  the  physical  universe.  Empiricism 
(q.v.),  on  the  other  hand,  emphasizes  sense- 
perception  as  the  basis  of  all  knowledge.  Ex- 
perience is.  described  as  a  series  of  particular 
sensations  and  ideas  in  consciousness  which 
are  given  to  the  mind  from  some  exiernal 
sotu-ce.  The  mind  itself  is  regarded  as  merely 
receptive,  without  any  store  of  innate  ideas, 
or  of  organizing  principles.  It  was  not 
sHrange;  then,  that  in  the  hands  of  a  genius 
like  David  Hume  (q.v.)»  who  carried  this  point 
of  view  to  its  logical  outcome,  empiricism 
should  issue  in  scepticism.  For  if  experience 
is  nothing  but  a  series  of  conscious  states, 
each  of  which  is  Moose  and  separate^  from  all 
the  others,  it  is  impossible  to  know  anything 
except  these  particular  states  in  their  isola- 
tion; impossible,  therefore,  to  reach  any  uni* 
versal  propositions  such  as  science  demands. 
Again,  if  knowledge  is.  limited  to  states  of 
consciousness,  it  follows  at  once  that  there 
can  be  nothing  known  either  of  the  nature  of 
objects  or  of  the  subject  or  soul. 

Kant  (q.v.)  did  much  to  overcome  the  one- 
sidedness  of  these  theories,  and  to  give  a  more 
adequate  account  of  the  nature  of  knowledge. 
For,  while  he  insists  that  knowledge  must 
begin  with  experience,  he  points  out  that  ex- 
perience itself  is  .a  compound,  in^lying  both 
a  given  tense  material  and  forms  and  prin- 
ciples of  organization  on  the  part  of  the  mind. 
By  Ms  doctrine  that  ^thoughts  without  per- 
oepticms  are  empty,  while  perceptions  without 
thoughts  are  Mind,^  he  passed  beyond  the  one- 
sided views  of  both  Rationalism  and  Empiri- 
cism. By  his  tranaeendental  method  of  inquiry 
he  seeks  to  show  what  are  the  fundamental 
forms  and  categories  which  the  mind  employs 
in  building  up  a  coherent  and  universally 
valid  system  of  experience.  But,  in  spite  of  the 
great  reform  which  he  effected,  he  did  not 
wholly  succeed  in  reaching  an  organic  view  of 
experience.  This  was  partly  the  result  of  pre- 
suppositkMi  which  he  inherited  from  the  past, 
and  partly  due  to  his  own  tendency  to  make 
hard  and  fast  divisions  and  distinctions.  There 
always  remained  for  him  an  unresolved  dualism 
withm  experience  between  the  datum  of  sense 
and  the  forsiui  of  thought    Ag^ifi,  thought,  aa 
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he  conceives  it,  does  not  pass  beyond  subjec- 
tivity and  include  in  itself  the  nature  of  its 
object,  but  is  occupied  with  bringing  order 
and  unity  into  sensations  and  mental  repre- 
sentations. Although  these  states  of  con- 
sciousness, when  thus  acted  upon  by  thought, 
become  objective  in  the  sense  that  they  are 
parts  of  a  universal  and  necessary  system, 
nevertheless  they  are  still  only  ^phenomena,* 
objects  in  the  mind,  while  the  world  of  real 
being  (the  things  in  themselves)  remains  in- 
accessible to  knowledge.  The  spirit  of  Kant's 
philosophy  undoubtedly  leads  beyond  any  such 
absolute  dualism.  But  from  Kant's  day  to  the 
present  time  this  distinction  has  appeared  the 
final  word  of  philosophy  to  many  thinkers  who 
continue  to  accept  the  presuppositions  and  cate- 
gories of  the  past  century,  and  who  fail  to  apply 
to  this  problem  the  organic  and  evolutionary 
conceptions  which  are  now  within  their  reach. 

Modern  epistemological  investigation  may 
be  described  as  seeking  to  exhibit  the  organic 
unity  of  experience.  To  reach  this  result,  new 
theories  regarding  the  nature  of  the  mind  and 
its  relation  to  objects  are  necessary.  In  the 
first  place,  the  conception  of  the  mind  as  made 
up  of  a  number  of  distinct  faculties,  must  give 
place  to  the  idea  of  the  mind  as  a  unitary  sys- 
tem of  functions  which  mutually  cooperate 
and  determine  each  other  in  the  progressive 
development  of  experience.  Secondly,  the 
mind  can  no  longer  be  regarded  as  a  system 
of  merely  subjective  functions  related  only  in 
an  external  and  accidental  way  to  the  real  world 
of  objects.  The  course  of  philosophical  dis- 
cussion has  rendered  it  evident  that  if  we  begin 
by  defining  experience  in  terms  of  mental  proc- 
esses there  is  no  way  of  deriving  from  these 
the  world  of  objects.  If  our  epistemological 
theory  is  to  be  adequate  to  experience  as  we 
know  it,  objectivity  must  be  included  within* 
it.  Thought,  that  is,  is  real  only  as  a  relation 
to  objects;  by  itself,  and  apart  from  the  world 
of  real  objects,  it  has  no  reality.  It  is  only  by 
thus  recognizing  from  the  beginning  the  essen- 
tial relation  of  subject  and  object  that  it  is 
possible  to  exhibit  the  real  organic  unity  of 
experience  as  a  system  of  knowledge.  It  was 
Kant's  successors  in  Germany,  and  pre- 
eminently Hegel  (q.v.),  who  first  developed 
this  organic  view  of  experience.  But  partly 
on  account  of  the  form  in  which  these  systems 
were  expressed,  and  partly  as  a  result  of  the 
■  decline  of  philosophical  interest,  their  most 
valuable  and  characteristic  ideas  failed  for  a 
long  time  to  be  appreciated.  The  credit  of 
freeing  these  fruitful  ideas  from  the  somewhat 
obscure  and  uninviting  form-  in  which  they 
were  presented  in  the  German  systems  of  a 
century  ago,  belongs  in  the  main  to  the  English 
Neo-Hegelians  and  their  co-laborers  in 
America,  among  the  latter  of  whom  a  place  of 
honor  must  be  given  to  Dr.  William  T.  Harris, 
the  late  U.  S.  Commissioner  of  Education. 
The  fundamental  doctrine  of  these  writers 
is  that  what  is  real  is  rational,  »'.  e.,  knowablc 
in  terms  of  reason,  and  therefore  that  all  forms 
of  cognitive  experience  can  be  exhibited  as 
organically  interconnected  as  a  system  of  ra- 
tional ideas  or  meanings.  Conscious  experiJ 
ence  is  from-  the  first  regarded,  not  as  a  series 
of  psychological  states,  but  as  taking  the  form 
of  a  judging  activity  whose  function  is  to  in<H 


terpret  and  reveal  the  natOre  of  the  objective 
world.  Moreover,  knowledge  proceeds  in  its  de- 
velopment through  differentiation  and  integra- 
tion in  accordance  with  the  fundamental  laws  of 
logical  evolution.  Its  later  and  more  highly 
developed  forms  are  then  to  be  understood 
as  the  differentiation  and  systematization-  of  its 
more  elementary  forms  and  functions.  The 
final  truth  regarding  the  nature  of  the  real 
world  must  accordingly  correspond  with  the 
ideal  of  completely  developed  and  perfectly 
rationalized  experience.  As  represeotativfis  of 
this  general  type  of  objective  Idealism  we  may 
mention  the  late  T.  H.  Green,  Edward  Caird, 
the  late  D.  G.  Ritchie,  A.  S.  Pringle-Pattison,  B. 
Bosanquet,  W.  T.  Harris,  John  Watson,  and 
Josiah  Roycc. 

There  are,  however,  prominent  philosophi- 
cal writers  of  the  present  day  who  employ  to 
some  extent  Hegelian  methods  and  principles 
in  dealing  with  experience,  bnt  who  yet  main- 
tain that  the  account  of  knowledge  in  terms, 
of  reason  requires  to  be  modified  and  supple- 
mented in  various  ways.  Two  main  points  of 
view  may  be.  here  ^mentioned,  which  have  ntiucfa' 
in  common,  and  which  are  both  often  empha- 
sized by  the  same  writers.  On  the 'one  haad, 
it  is  claimed  that  logical  thinking  operates 
with  universal  concepts!,  .  and  can  therefore 
never  do  justice  to  the  individual  aspects  of 
real  objects.  Thought,  in  other  words,  is  con- 
cerned only  with  universal  relations,  and  is 
unable  to  apprehend  the  uniqueness  and  par- 
ticularity of  real  existence;  it  gives  us  only 
descriptions  of- 'things  in  general  terms,  and. 
has  to  receive  as  a  datum  from  another  form 
of  knowing  the  particuiat-.  facts  which  form 
its  subject-matter.  This- latter  aspect  of  rod- 
ity,  it  is  maintained,  can  be  apprehended  only 
in  sonie  form  of  immediate  experience.  In 
fact,  it  is  often  maintained  that  logical  ex* 
perience  must  both  start  from  and  pass  into 
direct  intuition  or  feeling.  In  its  beginning, 
lo^cal  thinking  presupposes  the  awareness  of 
objects  in  sense^perception;  for  it  is  claimed 
it  is  only  in  this  way  that  thought  coines  into 
contiEict  with  individual  things  and  gets  a  foot- 
hold in  reality.  Again,  since  the  total  system 
of  things  must  exist  in  individual  form,  the 
final  synthesis  of  knowledge  must  transcend 
logical  relations  and  be  realized,  if  it  can  be 
attained  at  all,  in  immediate  intuition— a  mode 
of  cognition  that  may  perhaps  be  described  as 
analagous  to  aesthetic  contemplation.  Although 
the  neo-Hegelian  writers  have  not  been  bade* 
ward  in  meeting  these  ar^ments,  and  have 
successfully  shown  the  difficulties  involved  in 
their  opponents'  antithesis  of  universal  and  in- 
dividual, of  thought  and  immediate  knowing,  yet 
the  discussion  cannot  be  regarded  as  closed  at 
the  present  time. 

In  a  similar  spirit  the  function  of  will  and 
purpose  as  a  fundamental  element  in  experi- 
ence is  at  present  emphasized  in  many  quarters. 
The  intellectual  or  rationalistic  account  of 
cognitive  experience  is  maintained  to  be  in- 
adequate, since  it  abstracts  from  the  volitional 
element  which  alone  gives  to  knowledge  ita 
function  and  significance.  Concrete  experi- 
ence is  the  process  of  living,  and  living  consists 
in  the  realization  of  purposes.  So  much  may* 
I  think,  be  granted:  experience  is  essentialljr 
a  teleological  process  and  must  ht  interpt^eted 
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in  terms  of  purpose.  Bat  purposes  are  only 
defined  and  realized  through  thought.  Prag- 
matism (q.v.)  (as  the  popular  theory  of  the 
present  day  is  called)  goes  further,  and  inter- 
prets knowledge  solely  in  its  relation  to  action. 
Knowledge  is  the  instrument  which  the  will 
employs  to  discover  the  means  whereby  prac- 
tical purposes  may  be  realized.  It  is  thus 
never  an  end  in  itself,  nor  does  its  function 
consist  in  revealing  the  nature  of  a  reality 
beyond  experience.  The  function  of  thought 
is  to  effect  the  iH*actical  control  of  experience, 
and  the  only  realities  which  it  can  define  are 
terms  within  experience  itself.  Its  problems 
are  set  by  the  particular  situations  and  coji« 
arete  demands  which  the  developing  process 
of  eScperience  presents.  There  is  no  intelli- 
fpblt  problem  regarding  the  nature  of  reality 
m  general,  or  reality  that  does  not  exist  as  a 
particular  functional  element  in  concrete  ex- 
perience. Against  this  position  various  ob« 
iections  have  been  itrged  by  many  writers; 
the  chief  of  which  are:  (i)  that  it  does  not 
reach  a  real  organic  unity  of  experience;  (a) 
Ihat  it  overlooks  the  fact  that  knowledge  is 
an  end  in  itself;  (3)  that  it  is  subjective,  and 
fails  to  recognize  the  objective  and  rational 
ends  without  which  no  real  experience  can 
exist 

At  the  present  time  perhaps  the  ;most  im-» 
portant  function  of  Epistemology  consists  in 
a  criticism  and  evaluation  of  the  fundamental 
«oncq)tions  and  principles  which  underlie  the 
procedure  of  the  special  sciences.  These 
sciences  set  out  from  certain  definite  assump* 
tions  regarding  the  nature  of  the  phenomena 
which  they  investigate^  and  with  certain  de- 
mands which  their  method  of  investigation 
has  to  fulfil.  It  is  the  function  of  Epistemology 
to  make  explicit  the  nature  of  these  initial 
assumptions,  and  to  show  that  the  accounts 
given  by  these  sciencses  are  essentially  deter- 
mined by  the  character  of  these  assumptions* 
Instead  of  assuming  that  the  results  of  the 
special  sciences  are  to  be  accepted  at  their 
face  value  as  direct  statements  about  the 
nature  of  reality,  both  philosophical  epistemol- 
ogists  and  workers  in  these  sciences  who  have 
reflected  on  the  problems  of  method  (as  £.  g., 
£.  Mach  and  Karl  Pearson)  now  agree  that 
the  view  of  the  world  given  by  natural  science 
—and  eq>ecially  the  mechanical  theory — ^is 
itself  a  logical  construction,  based  on  certain 
assumptions  which  are  necessary  to  carry  out 
the  purpose  of  the  scientific  co-ordination  and 
explanation  of  facts.  This  construction  must 
not  be  read  apaft  from  the  purpose  for  which 
it  was  designed.  Indeed,  the  prevailing  tend- 
ency is  to  emphasize  the  merely  methodologi^ 
cal  character  of  scientific  results  to  such  an 
extent  as  to  mak^  them  appear  almost  arbi- 
trary and  devoid  of  any  ontological  signifi- 
cance. This  is  undoubtedly  an  extreme  posi- 
tion. It  must,  of  course,  be  admitted  that  the 
results  of  the  special  sciences  are  largely 
hypothetical  and  possess  only  relative  truth. 
But  they  are  never  mere  logical  constructions 
in  the  sense  that  they  are  entirely  divorced 
front  reality.  The  ultimate  purpose  of  science, 
as  of  all  thinking,  is  to  exhibit  the  structure 
of  the  real  world,  and  the  assumptions  and 
hypotheses  of  the  special  sciences  derive 
their  significance  a^d  justification  solely  f rpm. 


their  employment  as  means  for  the  accomplish- 
ment of  that  end.  In  its  task  of  criticising 
the  assumptions  of  the  special  sciences,  then, 
Epistemology  cannot  escape  the  consideration 
of  metaphysical  problems  regarding  the  nature 
of 'the  external  world  and  its  relation  to  the 
human  mind. 

Bibliography. — ^The  bibliography  of  this  sub- 
ject is  coextensive  with  that  of  general  phi- 
losophy. A  few  works  may  be  mentioned 
which  deal  with  the  more  recent  development 
of  the  subject: — Ormond,  ^Foundations  of 
Knowledge*  (1894);  Ladd,  ^Philosophy  of 
Knowledge*  (1897);  James,  *The  Will  .  to 
Believe*;  Ward,  ^Naturalism  and  Agnosti- 
cism* ;  Rickert,  *Die  Grenzen  der  naturwis- 
senacha^ichen  Begriffsbildung*  (i^os) ;  Mun- 
sterberg,  ^Psychology  and  Life*  and  *Die 
Grundziige  der  Psychologic*;  Dewey,  'Studies 
in  Logical  Theory*  (1902) ;  Seth,  •  *  Episte- 
mology and  Metaphyics*  and  ^The  Problem  of 
Epistemology*  {Philosophical  Review,  Vol.  I, 
1892);  Scth,  <The  Utilitarian  Estimate  of 
Knowledge*  {Philosophical  Review,  Vol.  X. 
MOi);  Creighton,  ^Methodology  and  Truth* 
(PhUosofhical  Review,  Vol  X,  1901);  Albec, 
^The  Significance  of  Methodological  Princi- 
ples* (Philosophical  Review,  Vol.  XV,  1906). 
Jam5S  E.  Creighton, 
Professor  of  Philosophy,  Cornell  University. 

Epistolae  Obscuronun  Virorum,  S-pTs'to-I6 
^b-skO-rO'rtfm  vf-r^J'rSm  (Lat.  ^Letters  of 
obscure  men'^),  a  collection  of  satirical  letters 
which  appeared  in  Germany  in  .1515-19,  and  i)ro^ 
fessed  to  be  the  composition  of  certain  ecclesias- 
tics and  professors  in  Cologne  and  other  German 
towns.  It.  is  considered  one  of  the  most  masterly 
sarcasms  in  the  history  of  literature,  and  its  im-r 
portance  is  enhanced  by  the  effect  it  had  in  pro- 
moting the  cause  of  the  Reformation  through  its 
attacks,  upon  scholastics  and  monks..  The 
authorship  of  this  satire  has  been  a  fertile  sub- 
ject of  controversy,  but  the  raapor  portion  has 
been  attributed  to  Reuchlin,  Ulnch  von  Hutten» 
and  Erasmus.  The  best  edition  is  that  of  Beck- 
ing, supplementing  his  edition  of  the  works  of 
Hutten  (L^psic  1864-70). 

Bp'itii^  (Gr.  ^crd^iot.  epitaphios,  funeral^ 
from  #ri,  epi,  upon,  and  rd^,  taphos,  tomb), 
an  inscription  upon  a  tomb.  The  earliest  known 
are  those  upon  Egyptian  sarcophagi.  Epitaphs 
were  in  use  among  both  the  Greeks  and  Romans* 
Many  of  the  later  Greek  epiuphs  were  of  oon^ 
siderable  length,  while  those  of  the  Romans 
commonly  recorded  only  brief  particulars  re- 
garding the  deceased.  The  tombs  of  the  Romans 
were  placed  near  the  highways,  and  their  epi- 
taphs generally  commenced  with,  Sta  viator! 
(Stop,  traveler!).  On  Christian  tombstones, 
epitaphs  frequently  express  the  pious  hopes  of 
survivors  in  reference  to  the  doctrines  of  the 
Christian  faith.  In  the  caUcombs  of  Rome, 
which  were  made  a  place  of  refuge  by  the  perse- 
cuted Christians  under  the  pagan  emperors,  are 
many  remarkable  epitaphs  of  this,  descrip- 
tion. 

Among  memorable  epitaphs,  one  of  the  hap- 
piest is  that  of  Sir  CUiristopher  Wren,  m 
St.  Paul's,  London,  of  which  he  was  the  archi- 
tect: 

.   Si  mOHum^ntum  quarts^  circumstice.  ' 
**J£  you  geek  £or,h/B  mo^ittwent,— look  apout  yovu*' 
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The  following  is  the  epitaph  of  a  Roman 
matron: 

Domum  servavit, 

Lanam  fecit. 

"  She  kept  the  house  and  span  the  wool." 

Sta,  viator:  heroem  calcas, — 

"TraTelcr,  pause:  thou  treadest  upon  a  hero," 

has  been  ascribed  both  to  Montecuculi  and  to 
Gen.  Merci. 

SuMcit    huic   tumulus^    cut   non   sufFec^rat   orbis. — 

**  This  tomb  suffices  for  him  for  whom  the  world  did 

not  sufficei" 

was  the  epitaph  of  Alexander  the  Great. 

Count  Tessin,  a  governor  under  Gustavus  IIL 
of  Sweden,  ordered  the  words 

Tandem  felix  — 
"Happy  at  last." 

to  be  inscribed  on  his  tomb.    The  foUowing  is 
Sir  Isaac  Newton's  epitaph: 

Isaacum  Newton, 

Quem  imtnortaUm 

Tettantmr   Tempus,   Natura,   Ceelum, 

Mortalem  hoc  Marmor 

Fatetur. 

**  Thi«  OMirble    acknowledges   Isaac    Newton   mortalj,  to 

whose  immortality  tune,  naturer  «nd  hcA^*en 

bear  witness." 

St  Anne's  Church,  at  Cracow,  has  the  fdlo^- 
ing  suggestive  epitaph,  dedicated  by  Coun(  Siera- 
kowski  to  Copernicus : 

Sta.  sol,   ne  moveare. 
"Stand,  O  sun  I  move  not." 

Many  so-called  epitaphs  are  merely  epigrams, 
never  intended  for  serious  use  as  montnnentai 
inscriptions.  Among  stich  may  be  cited  that  of 
Piron,  on  Marshal  de  Belle-Isle,  who  was  boritd 
next  to  Turenne: 

Cf-fff  /«  glorieux  h  c6ti  de  la  gloite, 
"Here  beside  glory  lies  the  'vaiagloiiotii." 

For  Greek  inscriptkms  consult  the  ^Corptis 
Inscriptionum  Atticarum*  (Berlin  1878-8^); 
for  the  Latin,  the  great  ^Corpus  Inscriptionum 
Latinarum'  (Berlin  1863,  et  seq.) ;  for  those  ol 
modern  times,  Andrews,  ^Curious  Epitaphs^ 
(London    1883). 

Epithalamium,  ^p'1-th&-U'mI-fim>  (Lat, 
from  the  Or.  ^t^Xifuot,  epithalamios,  nuptiaC 
from  hrl^  epi,  upon,  and  ^dXofiof,  thalamos,  a 
chamber),  a  nuptial  song.  Among  the  Greeks 
and  Romans  it  was  sung  by  young  men  and 
maids  at  the  door  of  the  bridal  chaaiber  of  a 
new-'married  couple  It  consisted  of  praises  of 
the  bridegroom  and  bride,  with  wishes  for  their 
happiness.^  Examples  may  be  seen  in  Theocritus' 
epithalamium  of  Helen,  and  the  three  cpithalamia 
of  Catullus,  in  which  the  Greek  form  is  much 
modified.  Some  Roman  epithalamia  were  col- 
lected by  Wernsdorf  in  Vol.  IV.  of  his  ^Poet» 
Latinse  Minores^  (Helmstedt  1789). 

Epithelium,  ep-T-the'lT-fim,  one  of  the  sim- 
plest forms  of  epithelial  tissue,  characterized  by 
its  non-vascularity^  and  consisting  of  flattened  or 
columnar  cells  united  into  continuous  membranes 
by  an  intercellular  cement  substance.  Epithelium 
serves  for  the  most  part  to.  protect  exposed  sur- 
faces of  the  body,  and  performs  the  functions  of 
absorption,  secretion,  and  excretion.  The  epithe- 
lial tissues  are  developed  from  all  three  layers  of 
the  developing  embryo.  They  themselves  secrete 
their  own  cement  substance.  This  takes  on  the 
form  of  thin  plates  between  the  cells,  gluing  them 
together.  Occasionally  the  epithelial  cells  de- 
velop short  lateral  projections  (prickles),  form- 
ing with  similar  structures  of  neighboring  cells 
intercellular  bridges,  between  which  are  intercel- 


lular spaces  filled  with  Ismn^h  for  the  nouri^- 
ment  of  the  cells.  Inasmuch  as  practically  all 
epithelial  cells  have  one  exposed  surface  and  one 
surface  Ijring  in  contact  with  tissues  beneath,  the 
upper  and  lower  surfaces  show  certain  variations 
of  structure.  Occasionally  the  free  surface  de- 
velops fine  hairs  or  cilia.  These  are  found  in 
various  localities.  The  outer  surface  of  the  cdl» 
being  exposed,  develops  more  truly  animal  func- 
tions, the  inner  more  vegetative.  Blood  vessels 
and  lymph  vessels  do  not  penetrate,  as  a  rule, 
into  epithelial  tisues,  but  they  are  richly  supplied 
with  nerve-end  organs. 

According  to  their  shape  and  relation,  the  qu- 
tfaelial  cells  are  divided  into  these  varieties :  (1} 
Simple  epithelial  cells,  with  or  without  cilia,  com* 
prismg  (a)  squamous  epitheliimi;  (b)  cubical 
epithelium;  (c)  columnar  epithelium;  (d) 
pseudostratified  columnar  epithelium;  (2)  Strati- 
fied epithelinm,  comprising  (a)  stratified  00* 
lilmnar  epithelium,  with  st^erficial  flattened  cells 
without  cUia;  (b)  transitional  epithelium;  (c) 
stratified  columnar  epithelium.  (3)  Glandular 
epithelium.     (4)  Neuro-epithetium. 

1.  Simpk  EpiikelimH.— This  is  that  type  «l 
which  the  cells  lie  in  a  single  contintious  layer. 
This  form  is  found  lining  almost  the  entire  ali- 
mentary tract,  the  smaller  air-passages,  the  ma- 
jority of  the  gland-ducts,  the  ovarian  ducts,  the 
uterus,  the  central  canal,  the  spinal  cord,  and  the 
ventricles  of  the  brain.  In  (a)  simple  squamous 
epithelium  the  cells  are  ftattened,  forming  a 
mosaic  with  the  nuclei  lying  in  the  middle  of  the 
cell.    It  is  found  in  the  alveoli  of  the  lungs.    In 

^i  simple  cubical  epithelium  the  appearance  is 
t  of  short  polyagonal  prisms.  It  occurs  in  the 
smalls  broncni(des  of  the  lung,  in  certain  por- 
tions of  the  uriniferous  tubules,  the  liver,  pan- 
creas, salivary  and  mucous  glands.  In  (c)  sim- 
ple columnar  epithelium  the  cells  are  pyramidal 
or  prismatic.  This  type  is  found  in  the  intes- 
tinal tract  from  the  cardiac  end  of  the  stomach 
to  the  anus,  and  in  certain  portions  of  the  kidney. 
Ciliated  columnar  is  fotmd  in  the  ovarian  duct 
and  uterus,  in  the  central  canal  of  the  spinal  cord, 
and  in  some  of  the  smaller  bronchi. 

2.  Stratified  EpitheHum.—Whtn  the  cells  of 
simple  epithelium  increase  to  such  an  extent  that 
layer  upon  layer  is  developed,  the  epithelium  no 
longer  remains  simple,  but  becomes  stratified. 
The  lower  layers  are  richly  supplied  with  blood 
vessels,  and  multiply  very  rapidly,  pushing  out  the 
upper  lasrers  that  are  constantly  dying  and  being 
cast  off.  The  various  forms  are:  (a)  Stratified 
columnar  epithelium,  with  superficial  flattened 
cells,  forming  the  outer  covering  of  the  body,  the 
epidermis  and  its  continuations  inside  of  the 
body,  as,  for  instance,  the  walls  of  the  oesophagus, 
the  epithelium  of  the  conjunctiva,  the  external 
auditory  canal,  the  sheath  of  the  hair-follicles, 
the  walls  of  the  rectum,  the  anus,  and  the  vagina. 
The  deeper  cells  are  usually  cubic-cylindrical, 
and  are  followed,  as  a  rule,  by  one  or  more  lay- 
ers of  sightly  flattened  cells,  until  finally  the  out- 
most layers  become  very  much  flattened  and 
homy,  or  they  may  be  developed  into  distinct 
horn-like  substances  such  as  that  found  in  the 
nails,  (b)  Transitional  epithelium,  a  type  of 
stratified  epithelium  found  in  the  kidney,  uterus, 
urethra,  and  bladder.  It  is  somewhat  similar  to 
the  stratified  columnar  epithelium,  but  does  not 
show  the  characteristic  deep  papillae  in  the  basal 
membrane,  so  characteristic  6i  the  former,    (c) 
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Stratified  cotumaar  epithelium*  coiuistiiig  of  a 
superficial  layer  of  columnar  oella  and  deeper  lay- 
ers of  irregular,  triangular^  cubical  or  spindle- 
shaped  cells.  This  type  is  found  in  the  larger 
duct-glands*  in  the  mucous  membrane  of  the 
nose,  portions  of  the  male  urethra»  and  in  parts  of 
the  larynx.  Many  of  this  type  of  cells  have  ciliai 
particularly  those  found  in  the  back  of<  the  nose, 
laiynxy  respiratory  tract,  larger  bronchi,  Eusta- 
chian tttbe^  epidi<&mis,  and  portions  of  the  vas 
defefcna, 

3.  Glandular  Epitheliumr-^Thh  is  a  type  of 
epithelium  occasionally  found  scattered  among 
other  efMthelial  cells,  and  which  shows  the  char- 
acteristic of  gland-structures.    See  Glands. 

4.  Nturo-epiihelmm. —  Neuro-epithelial  cells 
are  highly  specialized  cells  in  which  the  nerve- 
end  organs  are  to  be  found.  See  Nerve-end 
Okgans. 

Consult:  Boehm  and  Davidorff,  ^Text-book 
ol  Histology^   (1900)- 

EpUBo'a,  in  a  general  sense,  external  para- 
sites, as  contrasted  with  Entozoa,  or  internal 
parasites.^  These  are  not  exact  terms  in  scientific 
dassification.  Among  them  are  the  fieas,  lice, 
ticks,  itch-mites,  and  similar  minute  *vermin*  in- 
festing man  or  beast. 

In  a  more  restricted  sense  the  term  is  applied 
to  the  degraded,  distorted  copepod  crustaceans 
parasitic  upon  the  skin,  gills  and  other  parts  of 
marine  animab,  especially  fishes.   See  FiSR-Lict. 

Epoch,  or  Sra  (Gr.  ^vox4>  epoche,  epoch, 
pause).  In  histoiy,  a  fixed  point  of  time,  com- 
monly selected  on  account  of  some  remarkable 
event  by  which  it  has  been  distinguished,  and 
which  is  made  the  beginning  or  determining  point 
of  a  particular  year  from  which  all  other  years, 
whether  preceding  or  ensuing,  are  computed 
Some  writers  distinguish  between  the  terms 
q>och  and  era.  According  to  them,  both  mark 
important  events  but  an  era  is  an  epoch  which  is 
chronologically  dated  from;  an  epoch  is  not 
marked  in  this  way.  The  birth  of  Christ  was 
thus  both  an  epoch  and  an  era  from  this  point  of 
view. 

The  more  important  historical  epochs  are 
here  enumerated.  t*'or  further  details  on  the 
mode  of  reckoning  see  Calendail 

The  Cr#a*»(m.— -The  biblical  record  of .  the 
creation  has  formed  the  foundation  of  numerous 
chronologies.  Of  course  the  authorities  (Jewish 
and  Christian)  on  these  various  modes  of  reck- 
oning do  not  agree  as  to  the  time  signified  by  the 
common  authority  for  the  event  dated  from.  The 
more  important  of  these  ei)ochs,  of  which  there 
are  about  140  different  varieties,  are:  (1)  The 
epoch  adopted  by  Bossuet,  Ussher,  and  other 
Catholic  and  Protestant  divines,  which  places  the 
creation  in  4004  B.C.  (2)  The  Era  of  Constanti- 
nople (adopted  by  Russia),  5508  b.c.  The  civil 
year  begins  i  September,  the  eccksias^cal  year 
about  the  end  of  March.  (3)  The  Eraof  Anti- 
och,  used  till  284  a.o.,  plac^  the  creation  5502 
X.C  It  was  merged  in  the  following  year  in  (4) 
The  Era  of  Alexandria,  which  made  the  creation 
5499  B.C.  This  is  also  the  Abyssinian  Era.  (5) 
Jewish  Era.  The  common  era  of  the  Jews 
places  the  creation  in  3760  b.c  Their  year 
18  lunar-solar,  that  is,  lunar  with  inter- 
calary months,  iorming  a  cycle  of  19  years, 
of  which  12  have  12  months  and  7,  13 
months.    The  year  thus  varies  from  353  to  38s 


days.  The  civil  year  begins  with  the  new  moon 
£oUowing  the  autunm  equinox.  The  eras  dating 
from  the  creation  are  distinguished  by  the  initials 
A«  M.  Const,  Abyss.,  etc.,  are  sometimes  added 
to  distinguish  the  particular  epoch& 

/WfOft  Period, —  This  begins  4713  b.c  It  is 
an  arbitrary  epoch,  fixed  for  the  purpose  of  com- 
puting all  dates  forward^  as  in  the  case  of  the 
creation  epochs. 

The  OlyMpiads,'-The  Greeks  computed  their 
time  by  periods  of  four  years,  called  Olympiads. 
Their  year  was  lunar,  with  intercalary  months. 
The  first  Olympiad,  being  the  year  in  which 
Consbus  was  victor  in  the  Olympic  games,  was 
in  ^e  year  776  bx.  The  period  of  the  com- 
mencement of  the  year,  which  was  variable*  was 
about  July.  The  contmction  used  for  the  Olym- 
pic epoch  is  Olymp. 

The  Roman  Era  (Ab  Urbe  Conrf«<a).— The 
Romans  dated  from  the  supposed  era  of  the  foun- 
dation of  their  city,  21  April,  in  the  third  year 
of  the  sixth  Olyn^piad,  or  753  b.c.  (according  to 
some  authorities  752  b.c).  This  epoch  is  desig- 
nated by  the  initials  A.  U.  C.  The  Roman  mode 
of  computatiiHi  was  the  foundation  of  our  mod- 
em chronology. 

Era  of  the  Seleucides.— Begins  l  Oct.  312 
B.C,  the  epoch  when  SeleiiKus  I.  (Nicator)  took 
possession  of  Babylon.  The  year  consisted  of 
365  days,  with  a  leap  year  every  fourth  year. 
This  era  is  used  in  the  book  of  Maccabees. 

Spanish  £ra— This  dates  from  i  Jan.  38  b.c. 
The  months  and  days  were  the  same  as  those  01 
the  Julian  calendar.  It  was  disused  in  Aragon 
in  1350;  in  Valencia,  1358;  in  Castile,  1383;  in 
Portugal,  about  1415. 

Christian  Era. — Our  mode  of  computing  from 
supposed  data  of  the  birth  of  Christ,  was  first  in- 
troduced in  the  6th  century,  and  had  not  been 
g«nefally  adopted  until  the  year  1000.  Since  the 
firit  :year  of  the  xst  century  was  i  aj).,  the  last 
year  of  the  same  century  was  100  aj).  Simi- 
larly the  year  tQOO  aj>.  was  the  last  year  of  tii« 
igtii  century.  The  same  holds  good  in  reckon- 
ing backward.  For  particulars  of  the  mode  of 
reckoning  the  years  of  the  Christian  era  and  the 
dbanges  which  it  has  undergone,  see  CAiXHDAa. 
'  Armenian  fira.— This  be^^an  7  July  553,  and 
was  superseded  by  the  Julian  era  about  1330* 
The  year  consisted  of  only  365  days. 

Mohammedan  Era,  or  Hegiror^This  biggins 
on  t6  July  622.  The  conversion  of  the  Moham- 
nMdan  into  Chrbtian  chronology  causes  more 
difficulty  and  confusion  than  arises  with  any  of 
the  other  modes  of  reckoning.  The  Mohamme- 
dan year  is  purely  lunar.  It  consists  of  12 
months,  and  each  month  conmiences  with  the  ap- 
pearance of  the  new  moon.  Hence  their  years 
have  no  correspondence  with  the  recurrence  of 
the  seasons,  and  to  know  the  period  when  a  Mo- 
hammedan year  begins  it  must  be  reckoned  from 
the  begimimer  ol  the  era.  In  chronology,  history, 
etc^  they  use  months  of  flp  and  30  cbys  alter- 
nately, making  the  year  consist  of  354  daya 
Eleven  times  in  ^  yfflirs  i  da^  is  added  to  the 
last  month,  making  355  days  m  the  year.  The 
mean  lengdi  of  the  year  is  thus  354H  days,  of 
the  month  a^Hi*  differing  from  the  true  lunation 
hy  little  more  than  three  seconds^  or  less  than  a 
day  in  2,260.  years.  As  33  Mohammedan  years 
amount  to  only  6  days  (including  intercalary 
days  and  leap  years)  more  than  32  of  our  yearsi 
by  deducting  one  year  Irew  each  33  Mphamme- 
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dan  years,  and  adding  62V^  years,  the  year  of 
tile  Christian  era  will  approximately  be  found 
The  Hegira  is  distinguished  by  the  initials  A.  H. 

Persian  Era, — ^The  era  of  Yezdegird  III. 
began  i6  July  632.  The  year  consisted  of  3^ 
days.  It  was  reformed  in  1075  by  the  addition  of 
a  day  whenever  it  was  necessary  to  make  the 
commencement  of  the  year  occur  on  the  day  of 
the  sun's  passing  the  same  degree  of  the  ecliptic* 
The  months  have  each  30  days,  with  5  or  6 
days  intercalated.  This  era  is  still  used  by  the 
Parsees  in  India. 

Indian  Chronology. —  The  best-known  eras 
computed  by  solar  time  are  the  Kaliyuga,  which 
dates  from  3101  years  before  Christ  and  the  Sali- 
vahana  from  77  a.d.  Both  are  computed  astro- 
nomically, losing  one  day  in  60  years  by  our  com- 
putation. The  era  of  Vikramaditya,  begrinning 
57  years  B.C.,  is  computed  by  lunar  months,  with 
intercalations  made  according  to  astronomical 
observation,  and  bringing  the  year  up  to  365  or 
3<56  days.  The  Bengali  year  was  formerly  iden- 
tical with  the  Hegira,  but  is  now  reckoned  by 
solar  computation. 

Chinese  C hronology. -^Thc  Chinese,  like  all 
the  nations  of  northeast  Asia,  reckon  their  time 
by  cycles  of  60  years.  Instead  of  numbering  them 
as  we  do,  they  give  a  different  name  to  every  year 
in  the  cycle.  The  Chinese  months  are  lunar,  of 
29  and  30  days  each.  Their  s^ars  have  ordina- 
rily 12  months,  but  a  13th  is  added  whenever  there 
are  two  new  moons  while  the  sun  is  in  one  sign 
of  the  zodiac.  This  will  occur  7  tim^s  in 
19  years.  The  boasted  knowledge  of  the  Chi- 
nese in  astronomy  has  not  been  sufficient  to  en- 
able them  to  compute  their  time  correctly.  The 
first  cycle,  according  to  Roman  Oitholic  mis- 
sionaries, began  Februaty  2397  b.c.  To  find  out 
the  Chinese  time,  multiply  the  elapsed  cydc  by 
60,  and  add  the  odd  years;  then  if  the  time  hi 
before  Christ  subtract  the  sum  from  2,396;  but 
if  after  Christ,  subtract  2,397  from  it;  the  re- 
mainder will  be  the  year  required. 

Prifnitive  American  Chronology. —  The  na- 
tives of  America,  previous  to  its  discovery  by 
Europeans,  particularly  the  Peruvians  and  Mexi- 
cans, appear  to  have  had  a  considerable  acquaint-* 
ance  with  astronomy  and  to  have  reckoned  their 
time  with  great  care.  The  Mexican-  year  con- 
sisted of  365  days,  composed  of  18  months  of  20 
days,  and  5  added  days.  At  the  end  of  a  cycle 
of  52  years  12  and  13  days  were  added  alter- 
nately, making  the  mean  year  very  near  tlie 
truth. 

In  geology.  Epoch  has  now  a  very  different 
meaning  from  that  which  it  formerly  had.  In- 
stead of  corresponding  to  a  period  in  the  history 
of  the  earth,  it  answers  to*  a  period  in  the  his- 
tory of  a  particular  locality.  Epodis  are  deter- 
mined by  the  occurr^ce  of  particular  kinds  of 
animal  and  vegetable  .life  in  a  group  of  strata 
Which  are  marked  off  by  unconformity  above  and 
below?  the  rocks  were  deposited  and  the  organ- 
hm^  Vwed  m  that  locality  between  the  two  great 
geologital 'changes,  one  of.  which  preceded  tie 
earliest  deposit  of  the  particular  group  of  rocks, 
while'the  other  closed  the  series. .  The  conform- 
ably sequent  strata  of  this  series,  bdong  to  one 
epoch;  but  the  dissimilar  animals  and  plants 
which  lived  elsewhere  at  the  same  time  were 
either  not  preserved  at  all  in  deposits  or  were 
entombed  in  deposit's  of  -a  different  kind.  In  the 
latter  cas^  the  asseoablage  wotild  represent  an 


epoch  for  that  particular  locality.  Thusthe  Old 
Red  Sandstone  and  the  Devonian  strata,  the  for- 
mer lacustrine,  the  latter  marine,  were  probably 
identical  in  epoch  as  they  were  contiguous  in 
area.  If  we  imagine  the  floors  of  the  German 
Ocean  and  the  Australian  seas,  just  as  they 
now  are,  to  be  covered  by  thick  deposits  of  strata* 
these  strata  would,  judged  by  their  fossil  con* 
tents,  belong  to  different  epochs ;  but  we  know 
that  they  only  belong  to  different  zoological  prov- 
inces. Natural  groups  of  strata  represent,  Acre- 
fore,  the  epochs  during  which  the  animals  and 
plants  they  contain  lived  and  died  in  a  particular 
area,  and  where  a  closely  similar  assemblage  b 
found  in  strata  at  a  distant  locality  we  have 
therefore  proof  that  during  an  epoch  of  unknown 
length  similar  organisms  flourished  there;  but 
the  epoch  may  have  been  before,  identical  with, 
or  later  than  that  first  studied. 

Used  in  this  sense  epoch  is  a  term  of  only 
local  application,  and  the  proof  that  though  tire 
assemblage  of  rocks  may  be  a  natural  one  for  one 
locality,  it  is  not  so  for  a  great  area,  is  found  in 
■the  fact  that  the  unconformities  which  indicate 
great  geological  change  do  not  occur  at  identical 
points  everywhere.  Thus  the  Silurian  and  Old 
Red  formations  are  conformable  in  England,  un- 
conformable in  Scotland,  and  unconformities  in 
both  series  are  differently  placed  in  America. 

In  astronomy,  epoch  is  the  longitude  which 
a  planet  has  at  any  given  moment  of  time.  To 
predict  this  for  any  future  period  the  longitude  at 
a  certain  instant  in  the  past  must  be  known; 
that  instant  is  termed  the  epoch  of  the  planet. 

Epode  (Lat.  epodus,  Or.  hr^/fdAs,  epddoi). 
In  Greek  choral  poetry  the  term  is  used  of  an 
ode  succeeding  a  strophe  and  antistrophe,  or  a 
series  of  strophes  and  antistrophes.  The  name 
was  also  given  by  grammarians  to  any  poem  the 
metrical  unit  of  whrch  is  a  distich  consisting  of  a 
long,  followed  by  a  short  verse  In  this  sense  it 
was  especially  used  of  the  iambic  trimeter  fol- 
lowed by  the  iambic  dimeter,  as  in  Epodes 
i-rp  of  Horace. 

Eponym,  ep'6-nTm,  a  mythiciil  personage 
created  to  account  for  the  name  of  a  tribe  or 
people;  thus  Tros  is  the  eponymous  hero  of 
Troy,  Italus  was  assumed  as  ancestor  of  the 
Italians,  etc. 

Ep'ping,  England,  market  town,  in  Essex, 
17  miles  from  London,  and  in  the  midst  of  the 
forest  to  which  it  gives  name.  This  ancient  royal 
forest,  once  a  part  of  Waltham  forest,  and  all 
much  larger  than  at  present^  has  an  area  of  5,600 
acres,  and  presents  some  fine  woodland  scenery. 
It  was  secured  to  the  nation  by  legislative  en- 
actment, and  was  opened  by  Queen  Victoria  in 
1882  as  a  public  recreation  ground.  TTie  town 
consists  of  a  single  broad  street  on  a  ridge  of 
hills.  .        .  ' 

Epping  Forest     See  Epfikg. 

Eprouvette,  e-proo-vet',  the  name  of  an 
instrument  for  ascertaining  the  strength  o£  gun^* 
powder,  or  of  comparing  the  strength  of  different 
kinds  of  gunpowder.  The  simplest  kind  is  the 
hand  eprouvette,  in  the  form  of  a  very  short  pis^ 
tol.  The  barrel  or  powder-chamber  is  closed  by 
a  plate  commnnicaiting  with  a  strong  spring.  On 
the  explosion  the  plate  is  driven  back  to  a 
greater  or  less  distance  according  to  the 'Strength 
of  the  powder,  and  is  retained  at  the  extreme 
distance  ty  a  ratdiet-whceL 
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Bp'ioni^  England,  town  in  the  county  of 
Surrcjr,  15  miles  southwest  of  London.  Epsom 
was  fonnerly  celebrated  for  a  mineral  spring, 
fuDm  the  water  of  which  the  well-known  Epsom 
aaks  were  manufactured.  A  number  of  the  sons 
of  medical  men  are  edticated  at  the  Royal  Medi- 
cal College,  and  adjoining  the  school  is  a  home 
for  aged  physicians  or  their  Widows.  The  prin- 
cipal attraction  Epsom  can  now  boast  of  is  the 
grand  race-meeting  held  on  the  Downs,  which  is 
attended*  by  hundreds  of  thousands  of  persons. 
The  races  begin  on  Tuesday,  and  continue  to  the 
end  of  the  week  preceding  Whitsuntide;  the 
Derby  stakes  are  run  for  on 'Wednesday,  which 
is  the  principal  day,  and  the  Oaks  on  Friday. 
There  is  also  racing  on  two  days  earlier  in  the 
season  j  the  town  being  otherwise  characterized 
as  'a  dull  little  place  for  50  weeks  in  the  year.* 
Epsom  gives  name  to  one  of  the  parliamentary 
divisions  of  the  county. 

Ep'som  Salt,  a  hydrous  sulphate  of  mag- 
nesium, having  the  formula  MgS0«  +  7H»0. 
It  occurs  abundantly  in  nature,  and  takes  its 
name  from  its  occurrence,  in  dissolved  form, 
in  a  mineral  spring  at  Epsom,  England.  It  may 
be  prepared  also  from  dolomite,  by  decomposing 
the  mineral  by  the  addition  of  sulphuric  acid. 
Epsom  salt,  proper,  is  known  to  the  mineralo- 
gist as  epaomite,  and  more  popularly  as  hair- 
salt,  from  the  delicate  fibrous  efik>rescent  de- 
posits in  which  it  often  occurs  on  the  walls  of 
minesy  quarries,  and  caves.  Epsomite  crystal- 
lizes in  the  orthorhombic  system,  and  large 
quantities  of  it. are  found  in  the  limestone  caves 
of  Kentucky,  Tennessee^  and  Indiana,  mingled 
with  earthy  matter.  In  the  Mammoth  Cave  it 
occurs  in  loose  masses  suggestive  of  snowballs, 
adhering  to  the  roof  and  walls.  An  allied  min- 
eral known  as  kieserite.  which  has  the  composi- 
tion MgSO«  +  HaO,  and  occnrs  abundantly  at 
Staasfttft,  is  largely  used  as  a  source  of  epsom 
salt  Magnesium  sulphate  is  used  as  a  fertilizer, 
as  a  raw  material  for  the  manufacture  of 
the  sulphates  of  sodium  and  potassium,  and  in 
sizing  and  dyeing  cotton  goods.  The  epsom 
aalt  js  ajbo  extensively  nsed  aa  li  purgative,  in 
nedioinc  : 

1^fm%;    See  MotJTH. 

Epworth  League,  a  society  of  young  peo- 
ple 0!  the  Methodist  Episcopal  Church ;  formed 
15  May  1889,  in  QevelsMid,  Ohio,  by  the  union  of 
five  societies  affiliated  with  the  Methodist 
Church.  It  adopted  as  its  niotto :  ®Look  up,  Lift 
up,*  and  its  declared  object  is  to  ^^promote  intel- 
ligent and  loyal  piety  in  the  young  members  and 
friends  of  the  Church;  to  aid  them  in  the  at- 
tainment of  purity  of  heart  and  constant  growth 
in  grace,  and  to  train  them  in  works  of  mercy 
and  help.*  The  following  pledge  is  required  of 
its  members:  ®I  will  earnestly  seek  for  myself, 
and  do  what  I  can  to  help  others  to  attain,  the' 
highest  New, Testament  standard  of  experience 
and  life..  I  wiU  abstain  from  all  forms  of 
worldly  amusement  fqrbidden  by  the  discipline 
of  the  Methodist  Episcopal  Church,  and  I  will 
attend,  as  far  as  possible^  the  religious  meetings 
of  th^  chapter  and  the  Church,  and  take  some 
active  part  in  them.*  The  leiaigue  is  governed  by 
a  board  of  contrpl,  partly  appointed  by  the 
bishops,  s^d  partly  elected  by-  the  Genfsral  Cpn- 
fer«n(3e,disUict8»  one  mepiber  for  each  district; 
represented  by  an  executive  cabinet,  consisting 
•fa  president,  four  vice-presidents,  general  sec- 


retary, general  treasurer,  and  a  German  assistant 
treasurer.  The  league  has  grown  rapidly,  ex- 
tending to  foreign  lands,  and  there  are  chapters 
in  India,  Mexico,  South  America,  Italy,  Norway, 
Sweden,  Denmark,  Finland,  China,  Japan,  and 
Hawaii.  On  i  Oct.  190a, .  there  were  in  the 
league  29,600  chapters  and  2,000,000  members. 
Its  official  organ  is  the  ^Epworth  Herald,^  pub- 
lished in  Chicago. 

Equal  Rights  Party,  in    1835.     See  Loco- 

FOCOS. 

Equal  Rights  Party,  in  1884.  Belva  Lock- 
wood  nominated  herself  for  the  presidency,  on 
a  platform  of  woman  suffrage;  and  gave  her 
voters  this  title. 

Eqtuality,  a  sociological  work  by  Edward 
Bellamy  (i^).  Consult  < Equality* ;  ^Looking 
Backward.' 

Equation,  a  term  based  on  the  idea  of 
equality,  in  general  use  throughout  the  various 
branches  of  calculus,  (i)  In  mathematics  it  is  the 
statement  in  algebraic  expressions  of  the  equal- 
ity of  two  or  other  mathematical  expressions. 
The  assertion  of  equality  is  made  by  writing  the 
sign  =  (read  Hs  equal  to*  or  ®equals>^)  between 
the  expressions.  Thus :  S^  +  7  =  32,  and  ajr*  4- 
bx  +  c  =  0,  arc  equations,  each  of  which  indi- 
cates the  equality  of  the  quantity  written  on  the 
left  of  the  sign  (=)  to  that  written  on  the  right 
of  the  sign.  Usually  the  object  of  writing  down 
an  algebraic  equation  is  to  express  in  symbols 
known  relations  between  given  and  unknown 
quantities,  so  that  by  algebraic  processes  the  lat- 
ter may  be  determined  in  terms  of  the  former. 
(See  Algebra.)  (2)  In  astronomy  is  the  correc- 
tion by  addition  to  or  subtraction  from  the  mean 
motion  of  any  heavenly  txxfy,  in  order  to  deter- 
mine its  true  place  at  any  given  time.  The  mu- 
tual attraction  among  the  planets  renders  each 
one  capable  of  producing  a  perturbation  in  the 
orbits  of  all  the  others.  An  equation  is  re- 
quired for  every  such  perturbation  before  it  is 
possible  to  calculate  accurately  the  course  of  the 
planet  Thus  we  have  the  equation  of  the  cen- 
tre, a  quantity  to  be 
added  to  or  subtracted 
from    the    anomaly,    in 

order   to  determine  the  U  _^_ 

true  position  of  a  heav-  ^ 
enly  body.  For  instance, 
let  the  curve  E  c  F 
represent  the  earth's  orbit  (which  is  an 
ellipse),  E  F  the  line  of  the  'apsides,  and  a 
the  position  of  the  sun.  When  the  earth  is  in 
any  position  as  c,  the  line  A  c  drawn  from  the 
sun  to  the  planet  is  the  radius  vector,  then  will 
the  angle  c  a  F  be  the  anomaly,  or  the  angular 
distance  from  the  perihelion.  Were  the  earth|s 
motion  uniform  the  increase  or  decrease  of  this 
angle  would  be  equal  in  equal  times,  and  the 
mean  anomaly  would  be  the  true  anomaly;  but 
the  earth's  motion  is  retarded  as  it  advances 
from  F  to  c,  is  slowest  at  E,  and  is  accelerated 
from  that  point,  the  aphelion,  through  the  other 
hall  of  its  orbit  till  it  arrives  at  F,  the  perihelion. 
The  quantity  to  be  added  to  the  mean  angular 
motion,  during  one  portion  of  the  orbit,  or  sub- 
tracted from  it  in  the  other,  in  order  to  find  the 
true  anomaly,  is  called  the  equation  of  the  cen- 
tre. (3)  In.  chemistry,  is  a  collection  of  symbols 
to  denote  that  two  or„more  definite  bodies  — 
simple  or  compound  —  have  been  brought  within 
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the  sphere  of  chemical  action,  that  a  reaction  has 
taken  place,  and  that  new  bodies  are  produced. 
It  is  called  an  equation  because  the  total  weight 
of  the  substances  concerned  remains  the  same. 
See  Chemistry. 

Equatioa,  Personal,  an  important  correction 
that  must  be  considered  in  connection  with  re- 
fined measurements  in  astronomy  and  physics, 
and  which  originates  in  the  fact  that  no  two  ob- 
servers agree  precisely  as  to  the  instant  at 
which  a  pnenomenon  occurs,  nor  as  to  the  set- 
ting of  a  micrometer-wire  so  as  to  bisect  a 
division  mark  on  a  scale.  Differences  of  this 
sort  are  exceedingly  irregular  among  inexpe- 
rienced observers,  but  sunong  the  more  ex- 
perienced ones  the  regularity,  while  not  abso- 
lute, is  strongly  marked.  In  some  kinds  of 
work  the  personal  equation  of  the  observer  can 
be  eliminated  by  the  method  in  which  the  ob- 
servations are  made.  Thus,  in  the  determination 
of  differences  of  longitude  by  telegraphic  meth- 
ods, it  is  usual  to  eliminate  the  effefct  of  personal 
error  from  the  final  result  by  havine  the  ob- 
servers change  places  when  the  wonc  is  half 
done;  so  that  ii  the  difference  of  longitude  as 
determined  by  the  first  half  of  the  work  was 
too  large,  that  determined  during  the  second  half 
will  be  too  small  by  an  equal  amount,  and  the 
effect  of  personal  equation  will  disappear  from 
the  final  mean.  In  other  cases  it  is  impossible 
to  eliminate  the  effects  of  personal  error  in  any 
such  way,  and  in  these  cases  the  attempt  is  often 
made  to  determine  the  magnitude  of  the  per- 
sonal equation,  and  apply  the  proper  correction 
to  the  results  as  directly  observea.  Thus  Otto 
Struve,  in  connection  with  his  measurements 
on  double  stars,  had  artificial  double  stars  con- 
structed, upon  which  he  made  regular  obser- 
vations for  the  purpose  of  studying  his  personal 
equation  in  sucn  work,  and  he  appliea,  to  his 
results  for  the  genuine  stars,  a  series  of  cor- 
rections deduced  in  this  way.  When  the  thing 
to  be  measured  is  an  interval  of  some  kind, 
the  personal  equation  can  usually  be  neglected, 
provided  the  same  observer  malces  all  the  mea- 
sures. For  example ,  in  determining  the  length  of 
a  bar,  the  reading  of  the  micrometers  will  be  in 
error  (so  far  as  the  personal  equation  is  con- 
cerned) by  the  same  amount  at  both  ends  of  the 
liar,  and  hence  the  difference  of  these  readings; 
or,  in  other  words,  the  observed  length  of  the 
bar  will  be  independent  of  the  observer's  per- 
sonal equation. 

Equations,  Differential.  —  i.  Introduction. — 
The  invention  of  the  calculus,  made  necessary 
by  the  demands  of  natural  science,  was  followed 
immediately  by  the  most  brilliant  applications. 
The  names  of  Newton,  Leibnitz,  Euler,  Lagrange, 
and  Laplace  are  attached  to  the  principal  dis- 
coveries of  this  period,  whose  importance  from 
a  scientific  and  philosophical  point  of  view  can 
hardly  be  overestimated.  A  simple  example 
will  suffice  to  explain  the  ruling  idea  of  tnis 
epoch.  From  the  observations  of  Tycho  Brahe, 
Kepler  had  obtained  the  laws  of  planetary 
motion  still  known  by  his  name.  Newton  had 
shown  that  Kepler's  laws  were  but  a  consequence 
of  the  law  of  universal  gravitation,  which  as- 
simies  that  every  particle  in  the  universe  acts 
upon  every  other  according  to  a  definite  law. 
The  effect  of  Newton's  law  upon  a  system  of 
moving  bodies  can  be  formulated  in  mathemat- 
ical symbols  without  any  difficulty.     This  for- 


mulation gives  rise  to  a  snrstesL  of  oquations 
involving  the  coordinates  of  the  moving  bodies 
and  their  accelerations,  i.e.,  the  second  deriva- 
tives of  these  coordinates  with  respect  to  the 
time.  The  problem  of  expressing  the  coordi- 
nates as  functions  of  the  time,  i.e.,  the  problem 
of  integrating  this  system  of  differential  equa- 
tions, was  solved  by  Newton  for  the  case  of  two 
mutually  attracting  bodies,  and  its  solution  is 
given  precisely  by  Kepler's  laws.  Newton  him- 
self and  his  successors,  especially  Laplace  and 
Lagrange,  studied  the  further  consequences  of 
the  law  of  gravitation  as  applied  to  the  solar 
system.  The//u;cord  between  theory  and  ob- 
servation became  closer  and  closer,  so  that  it 
was  reasonable  to  suppose  that  the  true  law  of 
nature  had  been  found.  Gradually  other  branches 
of  physical  science  were  treated  in  a  similar 
way.  In  all  cases,  the  fimdamental  laws  being 
assumed,  the  mathematical  formulation  of  the 
problems  led  to  the  question  of  integrating 
differential  equations.  It  should  be  noted  that, 
although  in  some  cases  this  method  of  arriving  at 
the  formulation  of  the  physic^  problems  has 
now  been  abandoned,  differential  equations  are 
now,  more  than  ever,  used  as  the  expressions  for 
the  fundamental  phenomena  in  physical  science. 
For  the  applications  of  mathematics  there  is  no 
field  so  important  as  the  theory  of  differential 
equations.  That  the  whole  world  is  a  mathe- 
matical problem  was  the  point  of  view  gaincKl 
by  Laplace,  an  insight  gained  in  a  different  way 
also  by  Leibnitz  and  Spinoza.  But  the  mathe- 
matician is  more  specific;  we  learn  from  him 
that  this  world-problem  belongs  to  the  domain 
of  the  theory  of  differential  equations.  Even 
if  the  details  of  the  picture  have  changed,  the 
formulation  of  this  general  idea  is  one  of  the 
positive  achievements  of  the  philosophical 
thought  of  the  eighteenth  century. 

Ordinary  Differential  Equations.  Elementary 
Theory. — Let  y  be  determined  as  a  fttnctioii  of  x 
by  means  of  an  equation, 


(I) 


^(x,  y,  a)  -o, 


which  involves  an  arbitranr  consta&t  a.  If  x 
and  y  be  interpreted  as  the  coordinates  of  a 
point  in  the  plane, :  equation  (x)  Wfirepcpta  a 
family  of  curves,  one  curve  for  each  vaKie  of  i». 
By  differentiation  we  find,  from  (i), 


(2) 


d(ft    d<Ldy 
dx     dy  dx 


Between  these  two  eauations  a  tnAy  be  elimi- 
nated;   the  result  will  be  an  equation  of  the 

form 


(3) 


'(-'•^ 


i!\- 


o, 


free  from  a.  Equation  (3)  is  a  differential  equa- 
tion.  Since  it  does  not  contain  tne  constant  a 
it  gives  the  expression  of  a  property  which  is 
common  to  all  of  the  curves  of  the  family  (i). 
The  main  object  of  tHe  theory  of  differential 
equations  is  to  invert  the  process  which  we  have 
just  carried  out,  i.e.,  the  equation  {3)  being 
given,  the  equation  (i)  involving  an  arbitrary 
constant,  from  which  (3)  inay  be  derived  by 
differentiation,  is  to  be  found.  This  prdoess  is 
known  as  the  integra$i6n  of  the  differenHal  Hpio- 
tio^. 
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In  general  let  there  be  given  an  equation  of 
die  fonn 


/(*. 


y. 


dy 

dx* 


£y 
dx*' 


d^\  _ 
dxn)  " 


o, 


between  x,  the  function  y  ot  x  and  its  deriva- 
tives up  to  the  nth  order;  it  is  called  an  ordinary 
differfutial  equation  of  the  nth  order.  The  adjec- 
tive ordinary  implies  that  y  is  considered  as  a 
function  of  only  one  independent  variable  x. 
Under  certain  restrictions  as  to  the  continuity 
of  the  function  /  (a  question  to  which  we  shall 
recur  later),  it  may  be  shown  that  there  exist$ 
a  function  y  oi  x  and  of  n  arbitrary  constants 
which  satisfies  the  differential  equation;  it  is 
known  as  the  general  integral  of  the  differential 
equation;  the  determination  of  this  function  is 
the  object  of  the  theory  of  differential  equations. 
The  equation  is  then  said  to  have  been  inte- 
frrated. 

The  simplest  caee  of  such  a  differential  eaua- 
tion  presented  itself  in  the  problem  of  finahig 
the  area  included  between  a  curve  y^f{x),  the 
jr-axis,  and  two  ordinates  erected  for  xma  and 
x*^x.  The  differential  equation  satisfied  by 
the  area  e  considered  as  function  of  :i;  is 

and  tbe  area  itself  becomes 


'.-f%)dx. 


This  sunple  case  served  as  a  model  for  the  earlier 
investigators  in  this  field.  Confining  ourselves 
for  the  moment  to  equations  of  the  first  order, 
it  may  be  possible  to  reduce  such  an  equation 
to  the  form 

dx    .    dy 

RUc)'^Siy)     °' 

where  Rix)  is  a  function  of  x,  and  S(y)  a  fimc- 
tion  of  y  alone.  The  variables  are  then  said 
to  be  separated,  and  we  may  write 


J  R(x)'^J 


R{y) 


'Cf 


where  c  is  an  arbitrary  constant.  Owing  to 
the  fact,  which  has  just  been  mentioned ,  that 
the  problem  of  areas  is  solved  by  the  computa- 
tion of  an  integral  of  the  form    /    f(x)dx,  such 

an  inte^iration  is  known  as  a  quadrature,  II 
the  variables  can  be  separated^  the  differential 
equation  may,  therefore,  be  integrated  by 
quadratures. 

The  earlier  analysts  believed  that  any  differ- 
ential equation  could  be  integrated  by  the 
elementary  functions  then  in  use,  and  by  quad- 
ratures. This  we  now  know  not  to  be  the  case, 
just  as  we  know,  since,  the  days  of  Abel,  that 
all  algebraic,  equations  cannot  be  solved  by  the 
mere  extraction  of  roots.  (See  Algbbra; 
Theory  of  Equations;  Galois'  Theory.) 
Moreover,  even  if  the  reduction  to  ({uadratures 
can  be  effected,  such  a  reditction  is,  properly 
speaking,  the  beginning  and  not  the  end  of  the 
investigation,  ror  it  does  not  suffice  to  give 
a  formal  indication  of  the  relation  between  x 
andy;  this  relation  must  be  thoroughly  under- 
stood in  its  essential  properties  before  the  in- 
Voj*  b  —  6 


tegration  can  be  said  to  have  been  accomplished. 
Nevertheless  the  consideration  of  the  simpler 
cases,  in  which  integration  by  means  of  elemen- 
tary functions  or  by  quadrattu^s  is  possible, 
constitutes  a  first  important  chapter  of  the 
theory  of  differential  equations.  'We  may  char- 
acterize this  chapter  as  the  elementary  theory 
of  differential  eauations. 

Elementary  Theory  of  Differential  Equations.-^ 
We  haye  already  referred  to  the  case  in  which 
the  variables  are  separated.  In  many  cases  a 
simple  transformation  will  accomplish  the  separa- 
tion.    Consider,  for  example,  the  equatioa 

dy 


(4) 


^ 


+Py-o, 


tirhera  P  is  a  fonction  of  x  <mfy.    We  ma/  write 


dj^ 


^Pdx^o. 


whence 


\o%y+j  Pdx  —log c. 


(S)  y^ce-J^^. 

This  example  will  be  useful  in  enabling  us  to 
treat,  at  once,  a  more  senerai  equation;  we. 
shall  do  sOt  moreover,  by  making  use  of  $i 
method  frequently  employed,  and  especially 
important  in  the  applications  to  theoretical 
astronomy,  the  method  of  variation  of  constants. 
We  consider  the  equation 


(6) 


'£^py-Q- 


where  P  and  Q  are  functions  of  x  only.  f*h{s 
equation  is  the  most  general  linear  differential 
equation  of  the  first  order,  a  linear  equation 
being  one  which  contains  y  and  its  derivatives 
in  no  higher  than  the  first  power.  Equation 
(6)  differs  from  (4)  only  in  having  Q  in  the  r^;bt 
member  in  place  of  zero.  The  expression  (c> 
will  certainly  not  satisfy  (6)  since  it  satisfies  (4). 
Clearly,  however,  it  must  be  possible  to  satisfy 

(6)  by  an  expression  of  the  form  analogous 
to  (5),  viz., 

(7)  ym.ue'SP^, 

where  i«  is  a  properly  chosen  function  of  x 
instead  of  being  a  constant.  Moreover,  as 
we  shall  see,  we  can  actually  determine  the  func- 
tion u  by  quadratures.  In  fact,  we  find  froni 
(7) 

dx     \dx    ^7 
which  gives,  on  substitution  into  (6) 

dx"^^       • 
so  that  we  shall  have 

(8)  y-e-S''''[c+fQj^'^dx'], 

as  the  general  integral  of  (6).  This  formuia 
was  found  by  Jacob  Bernoulli,  who  also  showed 
that  the  equation 


(9) 


^H-P^.Q;y^m+i 


could  be  reduced  to  (6)  by  putting  M—y^. 
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The  homogeneous  equations  of  the  form 

where   ^(— )    depends  only  upon  the  ratio  of 

y  to  X,  may  also  be  solved  by  (quadratures.     In 
fact,  if  we  put  y^^vx^  the  equation  becomes 

dx  ,       dv 
X  ■^v--^(v)  "°' 
whence 


(11) 


loga:  + 


r      dv 
J  v  —  <Uv)  * 


"•  Eule»-«^  method  of  the  integrating  factor  is 
sometimes  useful.  It  rests  upon  the  loUowing 
considerations.  Let  ^{x,  y)  =  const,  be  the 
equation  of  any  integral  curve  of  the  equation 


(") 


P(,x,y)d^+Q{x,y)dy'^o. 


We     shall     have,     by  /ii£Eerentiati*m     from 
it>{x,  y)  -const,, 

ah  equation  which  must  have  the  same-  signifi- 
icance  as  (xa).     We  must,  therefore,  havie 


(13) 


^^ 


h4> 


/^(*'>')-57'    /'QC^' :^)  "aj. 


bx 


if  /i  is  a  properly  chosen  function  of  x  and  y. 
If  /I  is  known,  the  determination  of  ^  by  qua,a' 
ratures  can  be  immediately  accomplished  on 
account  of  the  two  equations  (13).  For  this 
reason  /«  is  called  an  integrating  factor.  Equa- 
tions (13)  show  that  ik  must  satisfy  the  partial 
differential  eqviation 


(14) 


?0^    aC/*(2) 


by 


dx 


111  general,  the  determination  of  an  integrating 
factor  is  just  as  difficult  as  the  integration  ot 
the  equation.  '  But  Euler  succeeded  in  finding 
a  number  of  equations  with  known  integrating 
factors.     Herein  lies  the  value  of  the  method. 

By  means  of  these  various  methods  there 
was  obtained  in  the  course  of  time  a  con- 
siderable number  of  equations  which  could 
be  integrated  by  quadratures.  Lie  showed  that 
this  rather  scrappy  theory  could  be  understood 
as  the  consequence  of  a  single  principle.  This 
we  shall  now  proceed  to  explain,  making  use  of 
geometric  images  for  the  sake  of  clearness  as 
weir  as  brevity. 

The  equations 

Xi=^4>(x,y),    yi^iff(x,y), 

are  said  to  constitute  a  transformation  of  the 
point  (x,  y)  into  the  point  (x,,  y^)  if  they  can  be 
solved  for  x^  and  y^. 

These  eiquations  may  contain  a  certain  number 
of  arbitraiy  constants  a,,  .  .  .  Ori  they  are  then 
said  to  constitute  an  r-parameter  family  of 
transformations.  Let  us  consider  the  simplest 
case  of  a  one-parameter  family  which  we  may 
write 

(15)  Xi'-<Kx,y;  a),     y^'^i^ix^y,  a). 

If  the  parameter  a  has  a  definite  value,  this  tran  > 


formation  converts  every  point  («,  y)  into  a 
definite  other  point  (^,,^1).  Let  us  transform 
this  new  point  («„  1;,)  by  equations  of  the  same 
form,  but  with  a  different  parameter  6,  into  a 
third  point  {x^,  >',),  so  that  we  shall  have 

(16)  x^ « 4^{x^,  yt;  b),    :v» -  #(^1.  yr.  b). 

In  general,  if  we  eliminate  Jt,,  y,  between  (15) 
and  (16)  we  shall  find  x^  and  y^  as  functions  of 
X,  y,  a,  and  b.  It  may  happen  that  these  func- 
tions assume  the  form 

(17)  x^ «^(a:,  y\  c),     ^5  -  </>(x,  y\  c), 

where  r  is  a  fimction  of  a  and  b,  and  where  the 
functions  ^  and  ^  are  the  satne  as  in  (i^*)  and 
(16)..  If  this  is  the  case,  the  transformations 
(15)  are  ;aid  to  form  a  one-parameter  group » 
The  one-parameter  family  of  transformations 
(15)  thin  has  the  property  that  the  transforraa- 
tion,  obtained  by  combining  any:  two  of  its 
transformations,  is  itself  a  member  of  the 
family.  It  is  for  this  reasdn  that  the  family 
is  then  called  a  group,  (See  Groups,-  Theort 
or.)  It  is  obyious  how.  this  definition  may  be 
extended  to  cover  r-pftrameter  groups.  .  .    , 

The  one-parameter  group  (15)  will  contain j 
in  general,  the  identical  transformation;  i.e., 
for  a  certain  value  a„  of  a  (15)  will  reduce  to 
Xi  ^x,  y^  ^y.  If  now  we  denote  by  9t  an  infini- 
tesimal, and  put  in  (15)  a^a^-^cBi,  we  shall 
find  a  transformation  which  transforms  (x,  y) 
into  a  point  (^,,  y,)  such  that  the  differences 
XjT-x^hx  and  y^—y^^  dy  wiW  be  infinitesimals 
01  the  order  of  dt.  This  will  be  true  unless  cer- 
tain exceptional  cases  arise  which-  ^fe' neefd  Toioit 
at  present,  discuss.  Prom  every  ■one-paramfet^f 
group  we  may  deduce  in  this  "way  an  infinitesi' 
mal  transformation  ^  and  Lid  has  shown  .that 
conversely  every  infinitesimal  transformatioil 
determines  a  one-parameter  group.  There  is  a 
similar  connection  between  an  r-parameter 
group  and  a  corresponding  set  of  r  innnitesimal 
transformations,  between  which  certain  tela* 
tions  must  then  be  satisfied. 

A  one-parameter  group  always  has  an  *«- 
variant;  i.e.,  there  exists  a  function  flix^y) 
such  that,  for  all  transformations  (15)  of  tne 
group,  Oi{x^,  y^^£l{x,y).  Such  a  function  is 
said  to  admit  the  one-parameter  group  of  transr 
formations.  It  admits,  in  particular,  the  in- 
finitesimal transformation  of  the  group.  Simi- 
larly, a  differential  equation  may  admit  one  or 
more  infinitesimal  transformations.  Lie  has 
shown  that  in  the  cases  in  which  the  variables 
may  be  separated,  i.e.^  in  whksh  integration  by 
quadratures  is  possible,  it  is  possible  to  wcit^ 
down  infinitesimal  transformations  which  leave 
the  equations  invariant.  He  has  developed  a 
general  theory  showing  what  advantage  is 
g:ained  for  the  integration  of  a  differential  equa« 
tion  by  the  knowledge  that  it  admits  one  or 
more  infinitesimal  transformations.  Let  us  re- 
mark, explicitly,  that  this  theory  is  not  confined 
to  equations  of  the  first  order  nor  even  to  ordi- 
nary differential  equations. 

Before  passing  to  the  consideration  of  the  ele- 
mentarv  theory  ot  equations  of  higher  order,  we 
proceed  to  explain  the  important  notion  of  sin* 
gular  solution.     Geometrically,  an  equation  of 

the  first  order  -r-  -=  ^(jt,  y)  determines  the  tan- 
gent of  an  integral  curve  at  every  point  of  the 
plane.     If  we  start  from  any  point  P,  the  tan- 
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gent  o/  the  integral  curve  passing  through  that 
point  is  completely  determined.  We  follow  the 
direction  thus  indicated  for  an  infinitesimal  dis- 
tance to  the  point  (x  +  dx/y-h  dy).  At  this  point 
the  tangent  is  again  given  by  the  differential 
equation,  etc.  We  obtain  in  this  way,  synthet- 
ically, the  family  of  integral  curves,  say  F{x,  y^  c) 
— o.  Any  one  of  these  curves  is  obtained  by 
giving  a  definite  value  to  the  constant  of  inte- 
gration c.  The  envelope  of  this  system  of  curves, 
however,  will  also  be  a  solution  of  the  differential 
equation.  For  it  will  also  be  a  curve  whose  tanv 
gent  satisfies  the  requirements  of  the  equation. 
But.  in  general,  the  envelope  will  not  be  itself  a 
me.nber  of  the  family  of  curves,  *.«.,  it  will  not 
be  possible  to  find  its  equation  by  giving  a 
special  value  to  c.  The  envelope  is  then  said 
to  give  a  singular  solution  of  the  equation.  If 
it  exists,  it  may  be  found  without  any  integra- 
tion, that  is  to  say,  without  a  knowledge  of  the 
general  integral  of  the  differential  equation. 

The  most  important  case  of-  a  differential 
equation  of  a  higher  order,  which  may  be  treated 
by  elementary  methods,  is  that  of  the  linear 
homogeneous  differential  eqttfation  of  the  nth 
order  with  eonstant  coefficients.  ,  A  linear,  homo- 
geneous differential  equation  of  the  nth  order 
has  the  form  j  .    . 

^'^  y^  y^  ^  * '  f  yn  are  particular  solutions  of  the 
equation, y=(7i>^i  +c^i+  .  .  .  +<7|»:)^, where Cj,  .*^ 
Cb  are  constants,  \s  also  a  ^olutipn.'  Moreover,  if 
y„  . .  .  yn  are  linearly  independent,  i.e.,  if  they 
satisfy  no  relation  of  the  fojrm  ro',  +  y-^,  4-  .  - .  + 
r«ym*=o,  where  n*  •  Tn  are  constants,  the 
above  expression  tor  y  is  the  general  solution; 
Vj, .  .  .  >k  are  then  said  to  constitute  a  fundd^- 
mental  sysietH  of  ioHitiofis.  In  the  case  that 
Pi,  •  •  -  pn  ar^  constants  a  fundamental  system 
may  be  easily  obtained.  In -fact  we  find  that 
>•— ^^  is  a  solution  of  (liB)  if  /ois  a  root  of  the 
equation 

Moreover,  if  p^,  .  .  .  pn  are  the  roots,  supposed 
distinet,  of  this  -.  equation,  e^^,  e^,  .  .  .  «^*»* 
actually  form  a  futijdamental  system.  If  Jl  roots» 
say  Pt*j>k^  *  *  '  P\>  ^^oin^ide,  the  X  identical  fnnc* 
tions  «***    .  .  .  e^J<'  are   replaced  by  e^,  xe^^, 

Total  Differential  Equations, --^In  the  case  of 
an  equation  between  two  variables  which  we 
have  considered  so  far,  one  important  distinc- 
tion, which  we  shall  now  have  to  make,  has  not 
been  necessaiy.  If  Pixty)dx+Q(x,  y)dy^o  is 
such  an  equation,  it  is  always  possible  to  find  a 
single  function  ^(x,  y)  such  that  ^(«,  j/)  ^^ const* 
sludx  represent  the  general  integral.  Either  the 
expression  Pdx  +  Qay  is  the  complete  differential 

of  ^(jr,  y)  so  that  -P  =  a^  and  2=*^^,    or    else 

iipon  multiplication  with  Buler's  integrating 
tictor  fiiP^r-^Qdy)  becomes  such  a  complete 
<Meraatial.  This  is  not  the  oase  when  there  are 
more  than  two  variables.  Consider  sttch  an 
equation  in  three  vaxialbles, 


:i9) 


Pdx-hQdy+Rds^o, 


'There/*,  Q,  R  arc  functions  of  x,  y,  and  z.     For 
the  sake  of  symmetry  assume  that  x,  y,  z  are 


regarded  as  functions  of  a  fourth  variable  i.  Thk 
problem  before  us  is  to  find  all  set^  of  functioxis 
X,  y,  0  of  t  which  will  satisfy  (19).  It  may  hap- 
pen that  the  left  member  01  (ip)  becomes  a  com- 
plete differential  upon  multiplication  with  a 
function  p,  of  x,  y,  s,  so  that 

«p-^     «n-^*     «!?_^* 
^-d^'    /'O-a^'    ^^"aJ* 

The  ehmination  of  p  from  these  three  equations 
shows  that  this  can  be  the  case  only  if  P,  Q,  R 
satisfy  the  so-called  inte^grability  condition: 

<■«) ''(»-g)m-g)-(g-g)- 

Moreover  it  may  be  shown  that  if  P,  Q,  R  satisfy 
this  condition,  there  exists  a  function  <f>{x^  y,  £r) 
and  an  integrating^  factor  p{x,  y,  z)  such  that 

p{Pdx+Qdy-ifRdz)^d^,  -^ 

so  that  integration  of  (19)  will  give  the  resuU 
^{»t  y^ :  z)  «^cQnfit i  '  But  if  (  zo}  is  not  8atisfiedp.no 
integration,  of  ( 1 9) .in  iMt  seoat.  is  possible.  The 
reason  for  this  distinction  as  well  as  the  discitsf 
cion  of  thej.nonr-integrable  case  'Will  be  clearly 
understood  ii  we  ma&  use  of  a  geometric  inter* 
pretatioo.  List  ^,  y,'Z  be  Cartesian  .coordinates 
o£ra  pdint  in  space.  \i'%\  y,  «  are  known  aa 
functiJDns  of  <,  there  will  be  determined  a  certain 
space-curve.  '  It'  is  our  problem  tor  determine 
such  space-curves  \ 

x.-^f(th   y^g{t),  \z^h(i)  \ 

as  satisfy  (19).  Througfe  every  point  {x^,  y^^  ij 
of  space  there  may  be  drawn  an  infinity  ot  such 
curves.  The  tangents  of  all  of  tiiese  curves 
which  pass  throu^  the  point  {x^,  y.,  Zq)  form  a 
plane  pencil  with  (xo,  y©.  *o)  ^s  vertex,  and  the 
plane 

PW.  yo*  «o)(^-^o)  +<3(*o.  :vo,  ««)(>^-yo) 

-^R(Xf^yor2o)(^-«(D^o   ' 

as  plane.  Thus  there  is  for  every  point  P  a 
plane  p  containing  P,  to  which  all  of  the  in- 
tegral curves  of  (19)  which  pass  through  P 
must '  be  tangent.  We  may  -now  imagine  an 
integral  curve  of  (19)  constructed  as  follows: 
Start  from  a  given  point  P  and  construct  th< 
corresponding  plane  p.  We  go  from  P  to  a  point 
Q  infinitesimaUy  close  to  P  but  otherwise  arbi* 
trarily  situated  in  the  plane  p.  At  Q  we  con- 
struct the  plane  q  corresponding  to  it,  and  in 
this  plane  we  pick  out  a  point  R  infinitesimfiilly 
close  to  Q.  Proceeding  m  this  way  we  grad- 
ually build  up  an  integral  curve.  It  ntajt 
happen  that  all  of  the  integral  curves  of  (19) 
which  pass  through  the  point  P  are  situated 
upon  a  certain  surface  5.  If  this  is  the  casa 
for  all  points  P,  the  integrability  condition  is 
satisfied;  there  exists  a  single  infinity  of  sur- 
faces <l>(x,  y,  z)  =c,  such  that  an  arbitrary  curve 
upon  each  of  these  surfaces  satisfies  the  differ- 
ential equation.  In  general,  however,  sucii  a 
family  o?  surfaces  does  not  exist.  We  may  then 
integrate  (19)  as  follows:  Take  an  arbitrary 
surface  (l>{x.  y,z)  '*o.  Let  P  be  any  point  upon 
it.  Let  p  DC  the  plane  of  the  pencil  of  direc- 
tions which  the  dinerential  equation  assigns  to 
P,  and  let  p'  be  the  plane  tangent  to  the  surface 
iftlx,  y,z)^o  at  P.  The  intersection  /  of  p  and 
j/  will  be  at  the  same  time  tangent  to  an  in 
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tegral  curve  of  (19)  and  taagent  to  the  surface 
<f  —  o.  Prom  P  we  go  along  /  to  a  point  Q  in- 
nnitesimally  close  to  P  and  there  repeat  this 
process.  We  may  build  up  in  this  way  aU  of 
the  integral  curves  of  (19)  which  are  sittiated 
upon  an  arbitrary  surface.  Upon  every  arbi- 
trary surface  there  will  be  a  smgle  infinity  of 
such  curves.  Analytically  this  process  may  be 
carried  out  as  follows:    From  ^— o  we  find 


dx 


dy 


From  this  equation  and  #  —  0,  dz  and  z  may  be 
expressed  in  terms  of  x,  y^  dx,  and  y.  Substitu- 
tion of  these  values  into  (19)  gives  rise  to  an 
equation  of  the  form 

M{x,  y)dx'\-N{x,  :v)^y— o, 

which  may  be  integrated  in  the  form  ^(^,  y)  —  c. 
This  latter  equation  together  with  jf{x,  v,z)^o 

fives  the  required  solution.     By  giving  all  possi- 
le  forms  to  the  functions^  all  possible  solutions 
will  be  obtained. 

Similar  considerations  are  necessary  in  the  gen- 
eral case  of  n  variables.  The  first  considerable  con« 
tribution  to  this  theory  is  due  to  Pfaflf .  For  this 
reason  such  an  equation  is  known  as  a  Pfafflan 
equation,  and  the Jproblem  of  its  integration  as 
ijaff's  probUm.  The  problem  leads  to  a  S3r8tem 
or  no  more  than  n  integral  equations  when  the 
number  of  variables  is  aw  or  2n^i.  If  the 
equations  are  of  higher  than  the  first  degree  in 
the  differentials.  Lie  speaks  of  them  as  Mowge 
equations.  Many  problems  of  differential  geom- 
etry, especially  in  relation  to  the  theory  of 
complexes,  are  connected  with  Pfaffian  and 
Monge  equations. 

Partial  Differential  Equations. — Frequently 
functions  of  several  variables  are  defined  b^ 
relations  between  those  functions  and  their 
partial  derivatives.  Such  equations  are  called 
partial  diuerential  equations.  For  the  sake  of 
simplicity  we  will  confine  ourselves  to  the  case 
of  a  single  unknown  function,  and  for  the  most 
part  to  the  case  of  two  independent  variables. 
As  in  the  case  of  ordinary  differential  equations, 
it  will  be  instructive  to  see  first  how  such  equa- 
tions may  arise  as  the  result  of  elimination  of 
arbitrary  elements  from  equations  which  do  not 
involve  the  derivatives.  Let  z  be  given  as  a 
function  oi  x,  y  and  of  the  two  arbitrary  con^ 
•tants  a,  6  by  the  equation 

(21)  /(.r,  y,  s;  a,  b)  «o. 

Let  p,  q  represent  ^    and    j-    respectively. 
Then  differentiation  will  give 
Of 


(") 


df        df 


'0| 


bf      . 


Between  the  three  equations  (21)   and   (22)   a 
and  h  may  be  eliminated.     Let 


(2j; 


F{p.q\  x,y,z)-^Q 


ds^^dx^dadx^dbdx     °' 

d/       df_     d/da     3/d6^ 
dz^     dy     da  by     bb^       ' 

which  equations  will  reduce  to  (32),  and  there* 
fore  give  rise  to  the  same  equation  (23),  if 

d/da     df^db  dlba     ^^_ 

^^^^       dadx^dbdx'"^'     da  by'^ dbdy''^- 

Let  the  determinant  of  these  equations  be  denol«4 
by  J,  so  that 

5ad6_dad6 

bx  By     dybx'^    ' 

then  we  may  write,  in  place  of  (34),  the  equiva- 
lent equations 


be  the  result  of  this  elimination.  It  is  the  partial 
differential  equation  which  corresponds  to  (21); 
(21)  is  called  the  complete  integral  of  (23). 

But  a  and  6' in  (21)  may  be  functions  of  x,  y 
and  still  the  result  of  the  elimination  may  be 
the  satrte  equation  (27).  In  fact  we  find 
from  {n^y  assuming  that  a  and  b  are  functions 
of  X  and  y, 


{24a) 


^-  4- 


If  df^o,  we  must  therefore  have 


da 


bb 


From  these  equations  a  and  b  may  be  obtained 
as  functions  of  x  and  y\  if  these  values  are 
substituted  in  (21),  a  function  z  oi  x  and  y  Is 
obtained,  independent  of  any  arbitrary  constants, 
but  still  a  solution  of  the  partial  differential 
equation  (23).  This  solution  is  called  a  singular 
integral  of  ( 23) .  It  may  or  may  not  be  a  special 
case  of  the  con^lete  integral. 

Equations   (94a)   are  also  satisfied  if   ii^o, 
i.«.,  if 

(25)  h^4>{a), 

where  ^(a)  denotes  an  arbitrary  function  of  a. 
If  we  multiply  the  left  membeis  of  ^34)  by  dx 
and  dy  respectively,  and  add,  we  find 


^4-da+%db 


da 


db 


"O, 


whence,  since  db^^'(a)da, 
(»6) 


l^^^")- 


If  we  eliminate  a  and  b  from  the  equations  (31), 
(25),  and  (26),  we  find  9  as  a  function  of  x  and  y, 
the  expression  of  which  depends  upon  the  arbi- 
trary function  ^.  Moreover  this  function  0 
will  again  be  a  solution  of  (23).  It  is  known 
as  the  general  integral,  and  involves  an  arbitrary 
function.  It  may  be  shown  that  every  in- 
tegral of  such  a  partial  differential  equation 
belongs  to  one  of  these  three  classes. 

Geometrical  interpretation  will  again  render 
the  matter  perfectly  clear.  Let  x,  y,  z  be  coor- 
dinates of  a  point  in  space;  (21)  will  represent 
a  two-parameter  family  of  surfaces,  or,  as  we 
may  say,  a  family  of  00 '  surfaces.  The  equation 
of  the  plane  tangent  to  one  of  these  surfaces  at 
a  point  (x,  y,  z)  will  be 

:-z^p{^'-x)-\-q{ji-y). 

For  a  fixed  value  of  x,  y,  2,  (23)  gives  therefore 
an  infinity  of  planes  through  that  point  (en- 
veloping a  cone);  any  integral  surface  of  (21), 
which  passes  through  that  point,  muot  have 
one  of  these  planes  as  its  tangent  plane.  In 
other  words,  the  differential  equation  deter- 
mines a  certain  cone  corresponding  to  every 
point  of  space,  and  with  this  point  as  yertex; 
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ma  mtegfttl  turface  must  be  tangent  at  eadi  of 
its  pointfl  to  the  corresponding  cone.  Now  let 
a  complete  solution  of  the  equation  be  given, 
ao  tiiat  we  know  a  family  of  qo>  surfaces  each 
of  which  fulfills  the  requirements  of  the  problem. 
If  we  put  fr-*^(a),  where  <f>ia)  is  any  function 
of  o,  we  obtain  a  one-parameter  family  of  sur- 
faces included  among  the  oo^  surfaces  just 
mentioned.  The  envelope  of  this  one>parameter 
family  is  given  by  the  general  integral.  The 
singular  integral  is  the  envelope  of  all  of  the  oo » 
sux?aces  of  the  complete  integrals,  provided 
that  such  an  envelope  exists. 

Since  the  surface  represented  by  the  general 
tntegral  is  the  envelope  of  a  single  infinity  of 
surfaces  represented  by  the  complete  integral, 
each  of  these  latter  surfaces  .will  touch  the 
former  along  a  certain  ctirve;  such  a  curve  is 
known  as  a  characteristic.     If  the  partial  differ- 

dz  dst 

ential  equation  is  not   linear  m    -r-  and   -g- , 

there  ate  oo  •  characteristics.  A  Hnear  equatioti 
has  only  oo^  characteristics.  The  integral  sui'- 
faces  niay  be  looked  upon  as  generated  by 
characteristics,  'and  the  usual  inethod  of  inte- 
grating the  partial  differential  equation  con- 
sists in  setting  up  a  system  of  ordinary  different 
tial  equations  wnich  detemiines  the  character- 
istics. 

Tke  Points  of  View  in  the  Hitter  Theory. — In 
speaking  of  ordinary  difTerential  equations,  we 
nave  already  mentioned  the  fact  that  the  point 
of  view  of  the  elementary  theory  is  inadequate 
even  in  those  cases  in  which  the  reduction  to 
quadratures  is  possible.  Given,  lor  example, 
the  equation 

whicfa  may  be  reduced  to  a  quadrature; 

J  V(i-y»){i-*»y»)- 

Tiie  reduction  of  the  equation  to  this  form  is  a 
mere  fbtmal  process  which,  in  itself/ teaches  us 
nothing.  We  shall  have  to  afik  ottrsclves  th6 
foUowis^  questions:  to  what  extent  does  a 
given  difEerential  equation  define  a  functiofi 
y  ot  xf  what  are  the  characteristic  properties 
oi  this  function?  what  analytical  processes  in- 
volving known  functions,  infinite  secies,  prod* 
ucts,  etc.,  will  serve  for  die  computation  oi  the 
values  oi  the  function  lor  all  of  .'the  values  of 
its  aiigument?  In  the  case  of  the  above  di£Eer*> 
ential  equations  these,  questkms  have  been  catBi^ 
pletely  answered  by  the  creation  of  the  theory 
of  elliptic:  functions  by  Abel  and  Jacobu  In 
gjeneral  it  is  te  be  expected  that  every  difEeren- 
tial eouation  defines  a  transcendental  function; 
it  is  the  theory  ol  these  transoendentals  which 
constitutes  pitopeily  the  most  impoiftant  poiv 
tion  of  the  theory  of  differential  equations. 

In  order  fully  to-  understand  the  pnoperties  of 
functions  it  has  been  found  necessary  to  look 
upon  the  variable  as  being  capable  of  assuming 
not  onlv  ail  reiEil  bull  alsof  all  domplex  values. 
In  the  hand*  of  Caoehy;  Rienunn;  Weierstrads 
there  has  grown  up  in  thta  way  the  theory  of. 
fm$ai0MpfatompU%uiar*hblelq.v.),  This  theory 
serves  .as  a  base  j  for  our  further  discussions. 
We  shall,  howerer,:  Confine  ouraelvds  to  a  lew 
of  the  simplest  cases,  merely  indicating  the 
general  point  of  view. 


Let 


%'Kx.:^ 


be  the  given  differential  equation.  Let  flpc,  y) 
be  analytic  in  the  vicinity  of  («o.  ^t).  ^-o.^  Jet 
it  be  possible  to  develop  /(ic,  y)  into  a  series 
proceeding  according  to  positive  integral  powers 
oi  x—Xff  and  y—y^.  Then,  as  was  first  proved 
by  Cauchy,  there  exists  a  function  y  oi  x  which 
may  be  developed  according  to  positive  integral 
powers  of  x—x^,  which  reduces  to  y^y^  for 
X'^x^^  and  which  satisfies  the  differential  equa- 
tion. This  theorem,  which  may  be  easily. gen- 
eralized to  apply  to  eq,uations  of  higher  oiSer, 
or  to  systems  of  equations  of  the  first  order,  is 
generally  known  as  the  fundamental  theorem 
of  the  theory  of  differential  equations.  It 
proves  the  existence  of  analytic  ftmctions  which 
are  uniquely  defined  as  solutions  of  analytic 
differential  equations  and  which  satisfy  the  sub- 
sidiary condition  of  reducing  to  ©ven  values 
for  a  given  value  of  the  argument.  The  theorem 
may  be  proved  by  the  so-called  «Calcul  des 
Ijnutes. »  This  consists  in  finding  a  series  which 
formally  satisfies  the  differential  equation  and 
reduces  to. 7^ lor  x^x^\  its  convergence  is  then 
demonstrated  by  comparing  it  term  for  term 
with  a  corresponding  series,  which  is  formed  in 
the  same  way  from  another  differential  equa- 
tion, and  which  is  known  to  be  convergent. 
The  exact  circle  of  convergence  cannot,  howevte 
be  generally  stated.  A  great  many  papers  have 
been  written  on  questions  which  easily  suggest 
themselves*in  connection  with  this  theorem.  If 
the  function  ;f(jip,v)  is  not  developable  in  the 
given  form;  if,  for  example,  its  development 
(Contains  negative  or  fractional  exponents,  how 
fai^  aore  its  solutions  determined'  and  what  is  tfas 
form  of  their  developments?  Besides  the  ana* 
lytic  solutions  whose  existence  Cauchy  has 
oemonsttuted,  •  are  there  other  non-analytie 
solutions?  The  first  investigations  of  these 
equations  are  due  to  Briot  andf  Bouquet.  They 
have  since  been  completed  by  a  gseat-  many 
authors. 

Cauchy's  existence  theorem  can  be  noade  more 
precise  in  the  case  of  linear  differential  eqnationsk 


(27). 


Any         /^— ly 


(i^^''\*c^ 


be  a  homogeneous,  linear  differential  equation  of 
the  nth  oraer.  \y^  the  vicinity  oi  x^x^  let  the 
coeffidents  pn  be  expressible  as  power-series, 
proceeding  according  to  positive  integral  powers 
of  :r— jtTo.  *^i<i  convergent  tor  all  vauMSs  of  x  ick 
which  |«— ^t|  <r,  where  r  is  a  real  positive  quan- 
tity, i.e.,  for  all  points  of  the  plane  of  the  com- 
plex variable  which  are  within  a  circle  of  radius 
r  and  of  center  x^.  Then,  there  exists  a  function 
y  of  x^  expressible  as  a  power  series  convercsnt 
m  the.sam«  domain,  which  satisfies  the  differ- 
ential equation,  and  which,  together  with  its 
first  n-^i  derivatives,  assumes  arbitrarily  pre- 
scribed values  for  x  ^x^, ' 

The  proof  of  this  theorem,  due  to  Puehs,  is 
also  based  on  the  •calcul  des  limites. »  The  im- 
portant point  is  the  fact  that  the  true  itidius  of 
convergence  of  the  series  is  deterfnined  hy  iit* 
dpection  from  the  dijfferentfal  equation  itself. 
The  existence  of  a  fundamental  system  of  96K1* 
tions  expiisssible  by  power-series  follows  at  onc^. 
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^t  y„  . .  .  y»  be  the  members  of  such  a  funda- 
mental system.  Let  a^,  .  .  .  a^j  be  the  singular 
points  (poles)  of  the  coefficients  ^., .  . .  p»  which 
we  shall  assiune  to  be  rational  functions  of  x. 
L^t  ^i.  .  .  .  y»  be  continued  analytically  along  a 
path  passing,  in  the  positive  direction,  around 
one  of  these  singular  points  a,  and  let  y^  .  .  .  y^ 
be  the  new  branches  of  the  functions  y,,  .  .  .  v» 
which  are  thus  defined  by  power-series  in  the 
vicinity  of  x  ^x^  after  this  process.  We  must 
have 

(a8)  ?«-a«,y,  +  a.^,  +  ...+a^ny».  («-i,  2....n), 
where  a^i  are  constants,  since  J,, .  .  .5»  must 
constitute  again  a  system  of  solutions  (moreover 
a  fundamental  system).  A  new  fundamental 
sjTstem  may  be  chosen  in  the  following  manner. 

where  Cj, .  .  .  c,»  are  constant  coefficients.  After 
the  contmuation  aroimd  o,  z  will  be  changed  into 

i-=^i(«ii>'i+  • . .  +«i«:v»)  +  . . . 

+^n(a»,>'i+...  +annyn). 
This  will  be  equal  to  utz,  where  6;  is  a  constant,  if 


(»9) 


whence 


^i(«n  -  «)  +tf2a,,  +  . . .  +c»a»,  -o. 


«ia,  cc^  —  c 


<3o)     F{ft»)  -   **«»  «« -  <y.  .  .  .  an,     .Q 

«i».  «>»,  .  .  .  flfnn  — <w 

If  0^1  is  a  root  of  (30),  and  the  ratios  of  c„ e^^ 

«re  aetermined  from  (39)  after  ta  has  been  put 
equal  to  ta^,  we  shall  therefore  find  a  solution  9^ 
of  (ay)  which  dianges  into  (o^s^  when  the  varia- 
ble X  describes  a  closed  path  around  the  singular 
point  considered.  If  the  equation  F(aj)  —o  has 
n  distinct  roots,  we  shall  find  n  such  solutions, 
and  we  may  write 

(3O  «<-<wi«<,   !        (*-i,  2,  ...  ft) 

in  place  of  (38).  Moreover  these  n  solutions 
g,  .  .  .  2r»  will  constitute  a  fundamental  system. 
We  shall  not  attempt  to  discuss  the  case  ot  coin- 
cident roots  of  the  equation  (30),  which  is  known 
as  the  fundamental  or  characiMristic^qyuBition. 
Now  the  function 

has  precisely  the  same  property.     Therefore  the 

quotieiit  —  is  a  function  tmiform  in  the 

{x-ayi 
vicinity  of  ir— o,  and  therefore  expressible  by  a 
so-called  Laurent  series  proceeding  according  to 
positive  and  negative    but  integral  powers  of 
x—a.     Let  ^(«)  be  such  series;  then  we  have 

(30     ^-(*-ar«#iW.     (i-i,2,...n). 

The  Laurent  series  will  be  convex^ent  for  all 
points,  excepting  a  itself,  of  the  circte  which  has 
a  as  center  and[  which  reaches  up  to  the  nearest 
sin^ar  point  of  the  difierential  equation.  The 
mam  questions  to  sol va  ore:  ist.  Determine  the 
exponents  r<;  2d«  Find  the  coefficients  of  the 
Laurent  series  ^.     These  questions  ai«  capable 


of  a  direct  and  general  solution  in  the  special 
case  in  which  the  Laurent  series  contains  only 
a  finite  number  of  terms  involving  negative 
powers  of  x—a.  In  that  case  the  differential 
equation  (27)  may  be  written  in  the  form  . 

^(^-a)»^  **• 
where  P„  P^, .  ,  .  P^  are  expressible  as  power- 
senes  proceeding  according  to  positive,  integral 
powers  of  x-a.  The  exponents  r»-  are  then  the 
roots  of  the  determinating  fundamental  equation 
of  the  Hth  degree 

(34)  r(r-*i)  .  .  .  (r-.ft  +  i)+P,(a)f(r-i)  .  .  . 
(r-n4-2)+  ...  +Pm(a)-o. 

After  u  has  been  obtained  from  this  equation, 
the  method  of  indeterminate  coefficients  enables 
one  to  find  the  coefficients  of  the  power-series. 
In  the  case  of  equal  roots  some  of  the  solutions 
may  contain  such  terms  as  log  («— a), 
I lo^  (« -a)  J  *,  etc. ;  the  general  discussion  of  the 
vanous  cases  which  may  arise  is  rather  com- 
plicated. 

The  case  in  which  the  equation  may  be  written 
in  the  form  (3  3 J  is  usually  described  as  that  in 
which  the  solutions  are  repdar  about  x  »a.  If 
they  are  regular  in  the  vicmity  of  each  singular 
point,  including  «-x,  the  equation  is  said  to 
be  of  the  Fuchsian  type,  and  may  be  written  as 
follows: 

(35)  >K»>+StUy<»-.)+S^' 

where  y ,  /' ,  etc.,  denote  the  derivatives  of  y  of 
the  first,  second  order,  etc.,  whei^ 

(350)       i^-(«-«i)(«-Oa)  . .  .  (ar-a«), 

Oi, .  . .  Om  and  eo  bnng^the  sin^fular  points,  and 
where  Ga  denotes  a  pol3momial  in  jp  of  d^^gree  no 
higher  than  X.  The  most  important  special  case 
of  such  an  equation  is  that  of  the  h3rper0eometric 
series,  the  so-called  Gauss  equation,  which  is  of 
the  second  order  and  has  three  singular  points, 
o,  I,  and  00.  Historically,  the  theory  of  the 
(kiuss  equation,  as  treated  by  Riemaaa,  was  the 
origin  of  the  general  theory  of  linear  differential 
equations.  A  large  number  of  the  most  im- 
portant conceptions  of  the  theory  of  functions 
are  closely  connected  with  this  equation.  The 
question  of  finding  the  oases  in  which  the  gen- 
eral solution  is  algebraic  led  Schwarz,  Fochs,  and 
Klein  to  the  remarkable  algebraic  functions 
wluoh  are  connected  with  the  five  regular  solids. 
This  equation  also  leads  to  the  general  theory  of 
automorphic  functions,  of  wmch  the  elliptic 
functions  are  a  special  case. 

If,  in  the  vicinity  of  a  singular  point,  the 
solutions  are  regular,  they  may  be  developed  in 
series  whose  ccNsfficients  may  be  determined  in 
the  manner  indicated.  The  problem  of  fbtiding 
the  developments  of  the  solutions  in  the  vicinity 
of  a  point  where  they  are  not  regular  is  far 
more  difficult  and  stiH  awaits  a  satisfactory 
general  edutionw  A  solution,  not  regular  at 
X  —a,  may  have  the  special  form 


^(* -«)'•#(*). 
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where  pirn  a,  constant,  whtfe  ^x)  is  an  oidinary 
power-series  in  x-^a,  and  where 


n^; 


{x-ay     ^Jt-a)— '  x-a' 

so  that  it  differs  from  a  regular  integral  only 
by  the  presence  of  the  factor  /^.  Such  an  in- 
tegral, if  it  exists,  is  called  a  normal  integral. 
There  may  also  be  integrals  of  a  similar  form 
in  which,  however,  («— a)  *^*  appears  in  place  of 
x—a,  where  h  is  a  positive  integer.  They  ainfe 
called  subnormal.  The  conditions  for  the  exist* 
ence  of  normal  and  stibhormal  integrals  have 
been  investigated,  but  none  of  these  investiga- 
tions is  as  yet  in  a  final  form.  Moreover  these 
normal  and  subnormal  integrals  are  clearly 
nothing  but  very  special  examples  of  non-' 
regular  integrals.  A  general  theory  on  such 
a  basis  requires  a  systematic  and  complete 
theory  of  essential  singular  points  of  uniform 
functions  of  a  complex  variable.  Snch  a  theory, 
however,  does  not  exist. 

It  becomes  necessary,  therefore,  to  change  the 
method  of  attack.  The  general  theory  shows 
that,  in  the  vicinity  of  \h&  singular  point  x^a^ 
a  solution  exists  of  the  form  {x-^ay^x),  where 
4^x)  is,  in  general,  a  Lraurent  series.  The  ques- 
tion is  this:  how  to  determine  the  exponent  p 
and  the  coefficients  of  4»{x).  In  the  regular 
case,  when  i^x)  is  an  ordinary  power-series, 
substitution  of  this  expression  into  the  differen- 
tial equation,  and  comparison  of  powers  oix-^a^ 
solves  the  problem.  One  may  do  the  same 
thing  in  general.  But  then  one  nnds  it  necessary 
to  8M^«  a  system  of  linear  equations  infinite  in 
number  and  with  an  infinity  of  tmknown  qttan- 
tities.  This  leads  to  the  notion  of  infinite 
detefminants,  due  primarily  to  G.  W.  Hill.  Hill 
applied  infinite  determinants  just  as  though  they 
were  finite,  paying  no  attention  to  convergence 
or  rigorous  definitions.  This  deficiency  was 
made  up  and  the  whole  theory  placed  upon,  a 
solid  basis  by  Poinear6  and  Koch. 

The  theory  of  linear  differential  equations  has 
served  as  a  basis  for  practically  all  that  is  known 
about  non-hnear  ec^uations.  There-  are  two 
fundamental  properties  of  the  linear  equations 
which  render  tnem  peculiarly  accessible.  •  In  the 
first  plaee  it  is  known,  a  priori,  how  the  arbitrajry 
constants  enter  into  the  expression  of  its  general 
integral;  in  the  second  place  the  singular  points 
of  its  solutions  are  fixed,  t\#.,  independent  of  the 
constants  of  integration.  Other  classes  of  differ- 
ential equations  may  be  defined  which  have  one 
or  both  of  these  properties.  -The  first-mentioned 
point  of  view  leads  to  the  differential  equation^ 
with  fundamental  solutions.  These  may  be 
defined  in  various  ways,  and  have  been  investi- 
gated by  Guldberg,  Vessiot,  lie,  and  Wilczynski. 
The  idea  of  investigating  the  differential  equa- 
tions with  fixed  branch-points  is  due  to  Fuchs. 
For  ecraations  of  the  first  order  he  succeeded  in 
formulating  the  conditions  in  a  very  simple 
theorem.  Poincar6  then  showed  that  all  such 
equations  can  be  transformed  into  a  Riccati 
equation,  «.«.,  an  equation  of  the  form 

where  a«,  a„  a,  are  functions  of  x^  or  else  are 
tntegrable  by  quadratures  or  algebraic  functions. 
Differential  equations  of  the  first  order  with 
fixed  branch-points  do  not,  therefore,  as  was  at 
fim  expected,  lead  to  new  transcendental  func- 


tions.    For,  the  Ricoati  equation  may,  by  the. 

transformation  y  — :j- »  be  converted  into  a 

a^ax 

linear  differential  equation  of  the  second  order. 
It  may  be  noted,  incidentally,  that  this  remark 
enables  us  to  prove,  in  a  simple  manner,  the 
theorem  that  the  anharmonic  ratio  of  any  four 
solutions  of  a  Riccati  equation  is  constant.  This 
is  important  in  geometric  applications. 

The  most  important  recent  investigations  in 
the  theory  of  differential  equations,  from  the 
standpoint  of  the  theory  of  functions  of  a  com- 
plex variable,  are  due  to  Painlev6.  A  brief  ac- 
count of  some  of  them  will  indicate  their  funda- 
mental nature.     Let 


(37) 


dx 


Kx.y) 


be  an  algebraic  differential  equation. of  the  fii9t 
order.  The  general  integml  will  bbi  a  iOxiction 
of  xKoA  u,  u  being  the  constant  of  integration* 
We  may,  instead,  consider  m  as  a  function  oi  x 
and  y  defined  by  the  partial  differential  equation 

The  general  integral  of  (37)  is  said  to  be  re- 
ducible  if  other  equations,  algebraic  in  x,  y,  u, 

d"'  d"'  flTi'  ^*^'  ^'^^  ^  adjoined  to  (38)  com- 
patible with  it  without  being  deducible  there- 
from. All  of  the  equations  of  the  first  order 
which  have  been  studied  are  reducible  in  this 
senae;  for  instance,  the  Riccati  equation,  the 
linear  equation,  etc.      In  the  case  of  a  linear 

equation  the  condition  t-j*-o  may  be  thus  ad- 
joined; if  the  equation  admits  an  algebraic 
integrating  factor  X,  we  may  adjoin  the  condition 

y-  ^i;   etc.     This  definition  of  reducibilitj^  may 

be  extended  to  equations,  or  systems  of  equii 
tions,  of  aoy  order. 

Applied  to  equations  pi  the  finst  Ofder,  the 
following  theorem  results.  If  an  equation  of 
the  first  order  is  reducible,  only  four  cases  are 
possible:  ist,  the  equation  is-  algebraically 
mtegrable;  2d,  it  has  an  algebraic  integrating 
factor;  3d,  the  logarithm  of  the  integrating 
factor  has  algebraic  first  derivatives;  -  4th,  a 
first  integral  is  given  "by  a  system  of  differential 
equations  whose  general  -toiution  is  of  the  form 

«»■• — i-_^  (fl^  b,  c,  d  being  arbitrary  cond1iantSy]| 

and  which  may  be  reduced  to  a  Riccati  equa- 
tion. • 

Irreducible  equations  of  the  first  order  lead 
to  known  results,  if  we  confine  ourselves  to  the 
case  that  y  shall  be  a  uniform  function  of  x-^ 
This  is  not  the  case,  however,  for  equations  oi 
higher  order.  Among  the  equations  of  the 
second  order,  the  simplest  case  is  that  of  the 
equation 

(39)  y'-6j^+«.  r: 

Its  general  integral  is  a  uniform  function  of  x, 
which  may  be  represented  as  a  quotient  of,  two 
integral  traoucendeotal  functions  in  the  forage 

y—  j^^^,  where  M  is  an  integral  transcenden- 
tal fimctioii  which  satisfies  the  equation 
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(40)  K^')'+^(^'+*«'-^-o, 

where    £f«= — ,    and    which    may,    therefore,  be 

u  ^  •' 

represented  by  ah  ordinary  power-series  con- 
vergent for  all  values  of  x. 
.  Although  great  progress  has  been  made  in  this 
directibfti  isx^  although  greater  progress  is  to 
be  expected  as  the  efforts  of  mathematicians 
are  being  gradually  rewarded,  the  results  are 
meager  fiom  the  point  of  view  of  the  mathe- 
matical physicist,  who  would  Uke  to  refer  to  the 
mathematician  the  questions  connected  with 
the  integration  of  a  oifferential  equation  which 
may  have  appeared  in  some  of  his  investiga- 
tions. For,  very  rarely  will  it  happen  that  such 
an  equation  belongs  to  one  of  the  classes  with 
which  the  mathematician  is  prepared  to  deal. 
It  remains  necessary  to  study  such  eq[uations 
directly  by  methods  of  successive  apptoximation 
especially  adapted  to  them,  usually  upon  the 
assumption  that  all  of  the  variables  that  enter 
be  confined  to  real  values.  The  restriction  to 
feal  variables  in  such  cases,  the  systematic  and 
rigorous  application  of  the  method  of  successive 
approximations,  has  been  productive  of  many 
valuable  results  in  recent  years,  especially  in 
the  hands  of  Picard  and  Hilbert.  The  theory 
of  partial  differential  equations,  primarily,  has 
made  rapid  progress  through  their  efforts,  and 
many  mathematicians  are  following  their  exam- 
ple. It  may,  however,  be  predicted  that,  even 
in  the  theory  of  partial  differential  equations, 
the  restriction  to  real  variables  will  gradually 
pass  away.  For,  in  the  case  of  analytic  func- 
tions, and  these  after  all  are  the  most  important, 
the  characteristic  properties  are  veiled  by  such 
a  restriction.  But  a  necessary  prerequisite  for  a 
theory  of  partial  differential  equations  with  com- 
plex variables  is  the  thpory  of  functions  of 
several  complex  arguments;  this  theory,  how- 
ever, is  still  in  its  infancy. 

Bibliography. — A.  R.  Forsyth,  <A  Treatise  on 
Differential  Equations >  (3a  edition.  London, 
1903)-  This  contains  an  accoimt  of  the  more 
eiementary  parts  of  the  theory.  A.  R.  Forsytn, 
*  Theory  of  Differential  Equations  >  (4  volumes 
published;  Cambridge,  1890).  In  this  work  the 
aiiiin  stress  is  laid  upon  the  fimctiontheoretic 
point  of  view..  E.  Picard,  <Trait6  d 'analyse > 
(vols,  a  and  3;  Paris,  1893-95).  Important 
principally  for  the  modem  theory  of  partial 
differential  equations.  P.  Painlev^,  ^Legons 
•ur  la  throne  analytique  des  Equations  diff6ren- 
tielles,  profess^es  k  Stockholm, >  Sept.,  Oct.,  Nov., 
1895.  Lithographed  at  Paris,  1897.  An  ac- 
count of  the  most  advanced  points  of  view.  L. 
Schlesinger,  <  Handbuch  der  Theorie  der  linearen 
Differentialgleichungen  >  (Leipzig,  1895-08).  S. 
Lie,  ^Vorlesungen  uber  Differentialgleichun- 
gen  mit  bekannten  infinitesimalen  Transforma- 
tioncn,^  bearbeitet  und  herausgegeben  von  G. 
Soheffers  (Leipzig,  1891).  For  further  biblio- 
graphical indications  and  for  a  brief  account  of 
the  whole  subject  from  the  point  of  view  of  the 
expert  mathematician,  see  the  various  articles 
on  differential  eouations  in  <  Encyclopadie  der 
mathematischen  Wissenschaften  mit  Einschluss 
ihrer  Anwendungen,>  which  is  now  being  pub- 
HdhM  in  Leipzig.  -  A  French  edition  of  this 
monumental  work  is  also  being  published, 
Ernest  J  .WiLCZYNSKi, 
Assistant  Professor  of  Mathematics,  Unwer- 

sityof  California. 


BqiuttioAB,  Galois'  Theory  of. — In  the  r6th 
century  the  Italian  mathematicians  snocoeded 
in  solving  the  cubic  and  biquadratic  equations. 
Their  brilliant  achievements  must  have  made  it 
seem  probable  that  the  solution  of  the  equa- 
tions of  fifth  and  higher  degrees  wotild  soon 
be  found.  Such,  however,  was  not  to  be  the 
case.  For  two  centuries  the  first  mathemati- 
cians of  the  day  essayed  in  vain  to  solve  the 
quintic.  Tschimhaus,  Euler,  Vandermonde^ 
Malfatti,  and  Lagrange  have  en^bodied  their 
researches  in  valuable  mepioirs,  but  at  the 
close  of  the  i8th  centiuy  the  solution  of  the 
equation  of  fifth  degree  seem  farther  away  than 
ever. 

In  their  apparent  defeat,  however,  lay  the 
germs  of  ultimate  victory.  As  a  result  of  all 
these  investigations  it  becaine  manifest  that  the 
solution  of  algebraic  equations  and  certain  groups 
of  substitutions  of  their  roots  were  intimately 
related.  In  the  case  of  the  general  equations  of 
degrees  three  and  four  this  relation  was  very 
clear  indeed;  it  was  less  clear  in  regard  to  the 
general  equation  of  degree  n,  and  still  more  hazy 
in  regard  to  the  special  equations  which  had 
been  considered  up  to  that  time.  It  was  re- 
served to  Evareste  Galois  to  put  thes?  loose 
ends  together  and  to  develop  a  theory  of  the 
solution  of  algebraic  equations  at  once  simple 
and  far-reaching.  Indeed,  the  ideas  of  Galois 
are  not  only  ntndamental  in  most  algebraic 
investigations,  but  they  have  also  been  ex  ended 
by  Lie  and  others  with  great  effect  to  the  theory 
01  differential  equations.  But  evea  here  they 
do  not  stop.  It  is  in  Galois'  theory  that  the 
notion  of  a  group  first  came  promineatlv  before 
the  mathematical  pubUc ;  a  notion  which  to-day 
peri'ades  a  good  part  of  the  whole  domain  of 
mathematics. 

Galois  died  at  the  age  of  twenty-two  (1832). 
Twice  he  presented  memoirs  to  the  Paris  Acad- 
emy, containing  an  account  of  his  theory.  The 
first  was  lost,  the  second  was  fetumed  to  its 
youthful  author  by  Poisson  as  tinintelligible. 
Galois'  theory  was  first  made  public  to  the 
mathematical  world  in  1846  when  Liouville 
oublished  this  latt^  memoir  without  comments. 
In  1858  Betti  published  an  exposition  of  Galois' 
theory  with  complete  proofs  and  some  valuable 
extensions. 

Lagrange  in  his  gneat  memoir  of  1770-71 
developed  what  he  styled  a  ccUcul  des  combi- 
naisons  and  which  is  in  fact  the  origin  of  Galois' 
Theory  of  Equations.  This  new  calcul  was 
further  developed  in  a  number  of  papers  by 
Ruffini,  beginnmg  1 799,  who  tried  to  demonstrate 
the  impos^bility  of  the  algebraic  solution  of  the 
general  equation  of  degree  greater  than  four  by 
this  means;  by  Gauss  (1801)  and  Lagrange 
(1808)  in  the  solution  of  the  eouations  on  which 
the  roots  of  unity  depend;  and  finally  by  AbeU 
Who,  besides  being  the  first  to  rigorously  demon*- 
strate  the  insolvability  of  the  quintic  by  radi- 
cals (i8l>6),  discovered  a  new  class  of  algebraic 
solvable  equations  which  occur  in  the  mvision 
of  the  elliptic  functions  <i839). 

The  first  work  on  Algebra  to  contain  an  ac- 
count of  Galois*  theory  was  the  second  ^ition 
of  Serret's  <Algdbre>  (1866).  Since  then  Galois* 
theory  has  been  improved  and  greatly  extended 
by'  many  writers.  In  particular  we  mention 
Jordan.  «Math.  Annalen>  (vol.  r,  z86o);  < Traits 
des  Substitutions >  (1870);  Hdlder,  Uklath.  An- 
nalen>     (vol.     54);     Hilbert,    Crelle's    Journal 
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^mi.  xt^};  KroaeoVer,  <¥e6t8(Ji¥ift>  (1881; 
repritited  in  Crelle,  vol.  93).  The  best  exposi- 
tion of  the  theory  to-day  is  to  be  fbtmd  in  H. 


Cajori.  ♦Thebry  of  Equations)  (1904).  Brief 
■accotmts  of  the  theory  $£fe  Bolza,  ^Theor)*^  of 
Substitution-Gfonps  and  its  Application  to 
Algebra,)  Am.  Jour.  Math.,  vol.  i^;  Pierpont, 
< Galois*  Theory  of  Algebraic  Equations,)  Annals 
of  Math.  (1899*1900,  vols.  I,  2). 

Basal  Notions. 

Domain  of  RaPionality. — One  of  the  most  fun- 
damental  n^tio^s  in  Galois'  theory  is  that  of  a 
domain  of  rationality  which  was  first  clearly 
^nnnlated  by  Abel.  '  When  an  equation 

/(«)-o^+a,:r»-*  +  .  •  .4-<i»^,ii;+a««o     (i) 

offers  itself  for  solution,  its  coefficients  are  sup- 
posed known.  It  often  happens  that  other 
quantics  are  known,  or  are  assumed  as  known. 
Suppose  i,  ft,  ...  to  are  such  quantics,  finite  in 
number.  The  totality  of  rational  fimctions  of 
these  letters  with  rational  numbers  as  coefficients 
constitutes  a  domain  of  rationality  which  we 
denote  by 

i^^  /«, . . .  a;). 
Thus  any  element  of  this  domain  may  be  6b« 
tained  by  a  finite  number  of  additions*  subtract 
ttons,  multiplications,  and  difvisions  performed 
on  the  letters  4,  ;i,  . .  .  ta.  The  domain  of  ra- 
tionality which  we  lay  at  the  base  of  a  given 
iUgebraae  investiigation  -is  to  some  degree  a 
matter  of  choice.  In  any  case,  however,  the 
eoefllieients  of  the  equatiom  we  start  with  should 
fie  in  it. 

Every  domain  must  contain  the  domato  RM, 
called  the  absolute  domain,  and  which  is  simply 
the  tata&ty  of  roU^al  numbeis.  Par  the  do- 
main R(X, ...  a;)  must  contain  the  element 
i/j|->x.  It  is  often  de^rable  to  add  eertain 
elements  9,  C»  •  -  •  ^^  &  domaini^(A,  /t, .  . .  ), form- 
ing the  new  domain  R\X,  /*,...  ij,  T, ...  ).  The 
elemeilts  n,  r,  .  .  .  ai^  said  to  be  aajoinei  to  R. 

Rational  Functions  tn  /?.— In  elementarv  alge« 
bra  mstd  in  the  function  theory  k  rational  func- 
tion ci  X,  y,  B,  . .  As  aa  expression  of  the  form 


>|^r«VV» 


.+. 


Bx^^y^z*** 


.  +  . 


(2) 


where  the  exponents  m,  n  are  non-negative 
integers  and  the  coefficients  are  merely  inde- 
pendent of  the  variables  x,  y,  z,  .  ,  ,  In  Galois' 
theory  the  term  rational  function  is  a  much 
nahiower  one:  In  fact  the  term  rational  has 
no  meaning  unless  in  connection  with  a  specific 
domain  of  rationality.  Thus  the  expression  (a) 
is  a  rational  function  ofx,y,.,.  in  Galois'  theory 
with  respect  to  the  domain  R,  when  and  only 
when  the  coefficients  A,  B,  .  ,  .lie  in  R.  Thus 
such  a  fmiction  as  (2)  may  be  rational  with 
respect  to  ^ne  domain  and  not  with  respect  to 
another.     For  ej:ample, 

x+V^y 
is  a  rational  function  of  x,  y  with  i^-^-wt  VO  *^^ 


/?W.  P'^e  ^  ;    but  it  is 


not  rati"'' 


»tial 


with  respect  to  R(i)  or  1?(>/^).  When  the 
denominator  in  (2)  reduces  to  a  constant,  it 
becomes  a  rational  integral  fimction. 

An  equation  as  (i)  is  rational  with  respect  to 
R  when  its  coefficients  Oq,  a,,  .  .  .  a»  lie  in  /?. 

Reducihility  and  Irreducibility  is  another  basal 
notion  of  Galois*  theory.  The  rational  integral 
function  of  x,  y,  z  .  .  .  , 

F(x,y,z, ...)  -i4jp'^y^3^»...  +...+ZJ/1/V*... .  (3) 

with  respect  to  the  domain  R  is  reducible  in  R 
when  it  is  the  product  of  two  or  more  rational 
integral  fimctions  oi  x,  y .  ,  .  with  coefficients 
in  R,  viz.,  F^G'H'I ...  In  this  case  we  say 
F  is  divisible  bjr  (7,  //,  .  .  .  ,  which  are  factors 
or  divisors  of  F  in  the  domain  R.  if  the  ex- 
pression. (3)  cannot  be  split  up  into  two  such 
factors,  it  is  irreducible  with  respect  to  R.  An 
equation  as  (i)  ^  reducible  or  irreducible  in  R 
according  as  its  left  side  is  reducible  or  irre* 
ducible  in  R, 

An  equation  as  (i>  may  be-  irredudble  ki  one 
domain  and  reducible  in  another.     Thus 
x^-\-x-\-i  — o 

is  irreducible  in  /?( i ) ,  but  is  reducible  in  R  (V  — 3) . 
In  fact. 

If  ft ,  .  .  .  ^t  ^re  the  roots  of  (i),  it  is  obviously 
reducible  in  -K(f,,  ...  fn).  In  6tct  its  left  side 
splits  up  into  rational  linear  factors, 

/(x)-ao(^-e,)...(j»-W. 

A  theorem  of  utmost  importanea  in  Galois' 
theory  is  the  following: 

Let  f(x)  —o,  g(x)  — o  be  rational  equations  for 
the  domain  R,  and  let  f(x)  —o  be  irreducible  in  R, 
If  g(x)  —a  admits  a  root  of  f(x)  — o,  it  admits  aU 
the  roots  of  f{x)  ^o,  and  g(x)  is  divisible  byHx). 

Equality. — As  a  tMrd  pillar  on  which  Galois' 
theory  rests  is  the  distinction  bet;ween  formal 
and  numerical  eqnaKty,  as  we  may  designate 
it  for  lack  of  better  terms.  It  is  only  by  such  a 
distinction  that  Galois  was  able  to  extend 
Lagrange's  methods  so  as  to  apply  to  any  type 
of  algebraic  equiition.  As  long  as  we  are  deaHng 
with  constants,  ^quaHty  and  inequality  are  c« 
course  the  same  as  in  arithmetio-^they  are 
numerical.  What  do  we  mean,  however,  by  the 
equation 

4>,  it  being  rational  functions  of  the  variables 
p^  q,  ...  for  a  domain  R'i  In  fi[eneral  R  will 
contain  variable  elements  which  then  may  enter 
the  coefficients  of  ^,  ^.  Let  iis  write  the  above 
equation 

#(Vi,  v,. .  .  .  ^1,  <:,. .  .  .)  -  S^K,  Va, . . .  Ci,  Cj, .  . .). 

where  «,,  u-  represent  now  all  the  variable 
elements  in  ^,  ^,  among  which  will  be  /?,  j,  .  .  .  , 
while  c„  c, ,  .  .  .  represent  constants.  By  an 
equation  of  the  above  t^e  we  mean :  that  for  each 
and  every  set  of  numerical  values  v^,  v„  ...  can 
take  on  consistent  with  their  definition,  the  result- 
ingnumerical  value  of  4>  is  identical  with  that  of  ip. 
When  no  two  of  the  quantities  ^,  ^,  Z,  .  .  . 
are  equal  we  shall  call  them  distinct  or  unequcd. 

The  Galoisian  Resolvent  and  Grottp. 

•  Construction  of  nl -valued  Futtctions;  Jndeter^ 
fninanis. — Let 
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be  an  equation  whose  solution  is  to  be  effected. 
The  first  thing  to  do  is  to  choose  a  domain  of 
rationality  R,  As  already  remarked,  the  nature 
of  R  depends  partly  upon  (i)  and  partly  upon 
otu*  own  pleasure.  In  any  case  it  must  contain 
the  coefficients. 

Without  loss  of  generality  we  may  suppose  its 
roots  unequal.  For  by  means  of  the  greatest 
common  divisor  of  f(x)  and  f(x)  we  may  obtain 
by  rational  operations  an  equation  whose  roots 
are  the  distinct  roots  of  (i). 

Let  us  now  adjoin  n  new  variables  Uy  .  .  .  m* 
to  R,  forming  a  domain  R\  and  introduce  the 
rational  function 

V,-»j*i+l*^,  +  .  .  .-{-UnXn^  (4) 

If  we  permute  the  x^,x^.,,Xnm  all  possible 
ways,  or,  as  we  say,  apply  the  n\  substitution 


also  the  roots  V^,  V.,  ...  V»  of  (7),  are  rational 
functions  of  K,.  We  have  therefore  for  any 
rational  fimction  of  the  x*s 

The  advance  that  is  made  b3r  conadering  the 
equation  (7)  instead  of  the  original  equation  (i) 
Hes  in  the  fact  that  the  roots  of  (7)  are  rational 
in  any  one  of  them.     Let  the  roots  of  (7)  be 


of  the  symmetric  group,  we  get  the  n\  functions 

v..  v.,  .  .  .  Vnl  (5) 

With  these  we  form  the  equation 

Fa;f*„...i*.)-a-^i)(<-V,)...(/-r»l)-o,  (6) 

whose  coefficients  lie  in  R\  In  the  discrimi- 
nant of  (6) ,  P(Mi,  .  .  .  Un) ,  wemay  give  to  «,,...  m» 
values,  ttj,  .  .  .  an,  in  ^,  integral  values,  even,  if 
we  choose,  in  an  infinity  of  ways  so  that  Dt^o. 
In  that  case  the  quantics  (5)  are  distinct  and 
the  roots  of  (6)  thus  unequal.  The  function  (4) 
has  thus  nl  values  under  the  symmetric  group. 
A  special  case  of  this  function  (4)  was  used 
by  Lagrange;  in  its  general  form  it  was  fii^t 
employed  by  Abel.  Its  fundamental  import- 
ance in  the  solution  of  algebraic  equations  was 
first  brought  out  by  Galois.  For  this  reason  the 
function  V  in  (4)  is  called  the  Galoisian  resolvent 
function.  Besides  the  function  (4)  there  are 
obviously  an  infinity  of  other  n!- valued  fimc- 
tions.  The  function  (4)  is  employed  on  account 
of  its  simplicity. 

On  replacing  the  m's  bv  the  a's  these  variables 
disappear.  Their  introduction  was  to  show  the 
existence  of  n!-valued  rational  fimctions  of  the 
roots  Xi,.,.Xn,  Such  auxiliary  variables  which 
we  introduce  into  our  reasoning,  and  which  at 
any  moment  can  be  made  to  disappear  by  giving 
them  appropriate  special  values,  are  called  in- 
determinates.  In  a  primitive  way  they  are  used 
by  all  mathematicians.  Kronecker  has  shown 
that  they  are  an  implement  of  immense  power 
in  algebraic  investigations.  Since  in  the  end 
we  can  always  replace  the  indeterminates  by 
values  l3dng  in  our  domain,  we  shall  suppose 
that  otu*  domain  contains  in  advance  as  many 
of  these  auxiliary  variables  as  we  care  to  use. 

Galoisian  Resolvent  and  Group.  —  In  general 
the  equation  (6)  is  reducible  in  R,  so  that 

F(t)  -(;«,  «^, .  .  .  Un)Git,  I*,,  .  ..«*,)..  . 

Let  us  take  now  any  one  of  these  irreducible 
factors,  say  that  one  which  admits  Vj  as  root, 
to  form  the  equation 

G(t,  u„  .  .  .  Un)  -o.  (7) 

This  is  called  the  Galoisian  Resolvent  of  (i)  for 
the  domain  R.     Let  its  degree  in  /  be  m. 

Galois  showed  now  that  the  solutions  of  (i) 
and  (7)  are  equivalent  problems.  In  fact 
every  rational  function  01  the  roots  of  (i), 
and  in  particular  the  roots  themselves  and  hence 


These  are  obtained  from  the  expression  (4)  by 
effecting  certain  substitutions, 

on  the  roots  «,,...««.  These  m  substitutions 
G  enjoy  now  three  remarkable  properties: 

I**  Every  rational  function  ^x,,  ,  .  ,  Xm)  of  the 
roots  of  (i)  which  remains  unaltered  by  G  lies 
in  R,  or,  as  we  say,  is  rationally  known. 

a**.  //  the  rational  function  of  the  roots 
^(^i,  .  .  .  Xm)  is  rationally  known,  it  remains  un- 
altered  for  the  substitutions  G. 

3®.  The  substitutions  G  form  a  group,  and  there 
is  no  other  group  of  substitutions  having  the 
properties  1**,  2®. 

This  group  is  called  the  Galoisian  group  of  the 
equation  (1)  for  the  domain  R.  We  say  for  the 
domain  R,  because  by  changing  R  tne  irre- 
ducible factors  of  (6)  will  in  eenend  change', 
and  therefore  the  substitutions  5  will  in  general 
change.  The  importance  of  the  Galoisian 
fiTOup*  or,  as  we  shall  say  more  shortly,  the 
Group,  of  an  equation  f(x)  «o  lies  in  the  fact 
that  an  investigation  of  its  strueture  reveals 
many  of  the  most  important  properties  the 
algebraic  irrationalities  defined  by  this  equation. 
In  particular  it  a£Eords  a  rational  and  uniform 
scheme  for  effecting  the  solution  of  any  algebraic 
equation.  Before  entering  on  this  topic  let  us 
consider 

SoMB  Propbrtibs  or  THE  Galgisiait  Gkoup  G, 
Since  the  group  6^  of  an  equation 

a^'\-a^x*-^  +  ,  .  .+a»— o  (1) 

is  unique  for  a  given  domain  of  rationality  R,  it 
follows:  x^  tha^  the  group  is  indepeadant  of 
the  oarticular  f»!-valu^  function  we  take;  a^ 
that  we  set  the  same  group  whichever  of  the 
irreducible  factors  (7(0,  6^,(0 »  ...  of  (6)  we 
may  choose;  and  3°  that  these  functions  G, 
(?,,...  are  all  of  the  same  degree. 
4^  In  any  rational  equation 

4^(x,,  .  .  .xn)'-4f(x^y  .  .  .^) 

between  the  roots  of  (i)   the  substituiions  of  G 
may  be  applied,  ana  the  result  is  a  tnie  equation. 
This  is  not  true  for  all  substitutions.     For 
example,  let 

/(*)-^»-i-o, 

whose  roots  are 

ixim 

Xm^e  ^   .  wi— •,  X,  a. 

Take  as  domain /^(i),  and  as  rational  relation 

On  applying  the  substitution 


feS2) -('•'•'> 
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this  relation  becomes, 

which  is  false. 

GroHp  belonging  to  a  Rational  Function  of  the 
Roots  and  Rational  Functions  belonging  to  a 
Group. — Let 

be  a  rational  function  of  the  roots  of  (i^.  Since 
the  group  G  of  (x)  contains  the  identical  sub- 
stitution, 4>  renaains  unaltered  by  at  least  one 
substitution  of  G  and  may  remain  unaltered 
by  others.  These  substitutions  form  a  subgroup 
of  G  called  the  group  belonging  to  ^.  On  the 
other  hand,  let  7f  be  a  subgroup  of  G,     Any 


rational  function  <^(rt„  .  .  .  :r»)  which  remains 
iiaaltered  by  the  substitutions  of  H  but  is  changed 
by  all  other  substitutions  of  G  is  said  to  belong 
to  if .  It  is  important  to  note  that  while  the 
substitutions  of  the  Galoisian  group  which  leave 
a  rational  function  ^{x^,  .  .  .  Xn)  unaltered  from 
a  group,  this  property  does  not  hold  for  sub- 
stitutions which  lie  outside  G.  For  example, 
the  sub  titutions  of  the  symmetric  group  5| 
which  leave 

aurtm 

<l>^x^x^,     Xm^e    ^   .     w-o,  I,  a,  3,4,  5. 
do  not  form  a  group.     This  is  due  to  the  fact 
that  the  group  of  the  eqtiation 

*•  — I  — o, 

the  domain  being  R(i),  is  not  5g  but  a  smaller 
group. 

//  ^«i.  .  •  •  *»)t  ^<f«fi,  '  ■  xn)  belong  to  the  same 
subgroup  H  of  the  Galoisian  group,  each  can  be 
expressed  rationally  in  terms  of  the  other. 

Ration Ai.  Resolvents. 

Let  ^x^,  .  .  .  Xn)  be  a  rational  function  of  the 
roots  ox 

aoaf»+aiic»-"  +  .  .  .+a«-o,  (i) 

whose  group  for  the  domain  R  is  G.  Let  # 
belong  to  a  subgroup  H  of  G  of  index  r.  Then 
on  applying  the  substitutions  of  G  to  ^  it  will 
take  on  r  distinct  values, 

^»  ^i.  •  •  •  ^^-^i,  (8) 

which  are  called  conjugate  functions.  '  They  are 
in  fact  roots  of  an  irreducible  equation 

^iy)  -(.y-<t>){y-*d  • .  •  (y-*r-i).    (9) 

whose  coefficients  lie  in  i^.  It  is  thus  a  rational 
equation.  Suppose  otxe  of  its  roots,  say  ^, 
can  be  found.  If  we  adjoin  it  to  R^  forming 
a  domain  R',  the  group  of  (i)  iii  no  longer  G, 
but  //. 

Suppose  not  only  ^  but  all  the  roots  of  (9) 
can  be  found.  Tlieir  adjunction  to  R  forms  a 
domain  R"  iot  which  the  group  of  (i)  is  the 
greatest  invariant  subgroup  of  G  contained  in 
rl.  In  any  case  the  adjunction  of  one  or  more 
roots  of  (9)  produces  a  reduction  of  the  group 
of  the  given  equation  (i).  But  in  reducing  the 
^roup  of  this  equation  we  have  made  a  step  in 
Its  solution.  For  when  the  domain  of  rationality 
has  been  enlaiged  to  such  an  extent  that  the 
group  of  the  equation  (i)  embraces  only  the 
ukmticai  substttation,  the  roots  d  (i)  are 
rationally  known,  that  is,  can  be  expressed 
rationally  in  terms  of  quantities  lying  m  that 
domain    of   rationality.     The   equation    (9)    is 


called  a  resolvent  equation,  or  more  specifically 
a  rational  resolvent,  since  its  roots  #,  9,, .  . .  ale 
rational  functions  of  the  roots  of  the  given 
equation  (i). 

The  group  of  the  resolvent  equation  (9)  is 
of  importance  sometimes.  In  the  functions  (8) 
considered  as  functions  of  the  x*s,  let  us  effect 
the  substitutions  of  the  group  G.  This  gives 
rise  to  a  substitution  group  t  in  the  ^'s,  and 
this  group  is  the  group  of  the  resolvent  equa- 
tion (9J,  th^  domain  of  rationality  being  that 
of  G,  viz.,  R.  The  groups  G  and  t  are  isomor- 
phic. To  the  identical  substitution  of  F  corre- 
sponds the  group  /  above  mentioned,  viz.,  the 
subgroup  of  (7,  which  leaves  all  the  roots  (8) 
imaTtered.  To  any  subgroup  T,  of  F  will 
correspond  a  subgroup  Gy^  of  (x,  and  conversely. 
In  particular  if  F^  is  an  invariant  subgroup, 
G^  is  also  invariant. 

Galois'  Solution-  op  an  Equation. 

Let  G  be  the  group  of  the  equation 

ao*«4-aiiiP*-*-h.  .  .-fa»«o  (x) 

for  the  domain  R.  Let  /f ,  be  a  subgroup  of 
G  of  index  r^.  Let  <t>i{Xi,.  .  .  r(f»)  be  any  one  of 
the  infinity  of  rational  timctions  belonging  to 
/f,.  Then  ^i  is  root  of  a  rational  resolvent 
^Xy)  «  o  of  degree  r,.  On  solving  ^,  =0  and 
aajoining  one  or  more  of  its  roots  to  form  a 
new  domain  i?.,  the  group  of  (i)  is  now  a  sub- 
group of  G^  of  u.  Let  H,  oe  a  subgroup  of  (7^  of 
index  r,,  to  which  belongs  the  rational  function 
^»(^i.  .  •  .^i»).  This  is  the  root  of  a  resolvent 
vdyo'^o  of  degree  fg.  On  solving  ^,—0  and 
adjoining  one  or  more  of  its  roots  to  form  a  new 
domain  R^,  the  group  of  (i)  is  now  a  subgroup 
G^  of  Gy  As  the  order  of  the  groups  (?,  G,, 
G,,  .  .  .  decreases,  we  must  eventually  arrive  at 
the  identical  group  when  the  roots  of  (i)  are 
rationally  known.  Since  the  group  G  usually 
admits  quite  a  variety  of  subgroups,  and  since 
the  functions  4>  belonging  to  a  given  subgroup  are 
infinite  in  number,  Galois'  theory  shows  that  the 
number  of  way^for  solving  a  given  eouation  is 
endless.  At  the  same  time  it  clearly  shows 
that  the  number  of  distinct  ways  is  usually  quite 
limited,  depending  on  the  subgroups  of  C. 

Among  the  solutions  of  the  equation  (i)  which 
Galois'  theory  offers,  one  class  is  particularly 
interesting,  depending  on  a 

Series  of  uomposttion, — ^This  is  defined  as 
follows:  Let  6^1  be  an  invariant  subgroup  of  G, 
such  that  G  contains  no  invariant  subgroup 
containing  6^  It  is  then  a  maximum  invariant 
subgroup  of  G.  If  G  has  no  maximum  invariant 
subgroup  besides  the  identical  group,  it  is  simple. 
The  senes  of  groups 

G,G^,G^,  .  .  .Gx^i,  (:o) 

such  that  each  is  a  maximum  invariant  sub* 
group  of  the  preceding  group,  is  called  a  series 
of  composition  of  G.  If  the  index  of  Gm  under 
Crm-i  is  rm,  the  numbers  r,,  r,,  .  .  .  rj^  are  called 
the  factors  of  composition.  It  may  be  possible 
to  decompose  a  group  G  into  a  series  of  com- 
position in  more  than  one  way.  Thus  the  cyclic 
group  Ci. 


where  s » 


1,5,  5»,  5»,  5*,  s», 

/x,x,x.x,x,x.\  ^^ 

\x^x^x^x^x^xj      ^  •    »  "J    •»»  ^'    ' 
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toits  the  series 

and 

where 


C^t  Bf  I, 


The  factors  of  composition  of  the  first  series 
are  a,  3,  while  those  of  the  second  series  are 
3,  2.  They  are  thus  the  same  aside  from  their 
order.  A  theorem  of  Jordan  states  'that  iwwever 
a  group  be  decomposed  in  a  series  of  composition^ 
the  factors  of  composition  are  the  same  aside  from 
their  order. 

What  makes  the  solution  of  an  equation  by 
means  of  a  series  of  composition  so  remarkable 
is  the  fact  that  the  resolvents  *,  —o.  ^,  ^o,  .  .  .  , 
^A-=o    corresponding     to     the     subgroups    <7|, 

G^.  .  .  G\-i  of  (10)  have  groups  A,  T A  for 

their  respective  domains  which  are  simple.  Their 
orders  are  the  factors  of  composition.  Moreover, 
any  root  of  one  of  these  equations  is  a  rational 
function  of  any  root  of  that  equation.  Thus  on 
adjoining  one  of  its  roots  the  same  effect  is  pro- 
duced as  adjoining  all.  Finally,  the  resolvent 
equations  <P  »=o  are  the  simplest  possible. 

Cyclic  Equation  of  Prime  Degree. — When  the 
group  G  of  an  equation  F(x)  —  o  is  a  cyclic 
group  of  prime  order  p  its  solution  is  readily 
effected,  as  Abel  showed.  Let  the  roots  of 
F— obe^.re,,. . .  jCp_i,andlet /-  —  (o,  i, . ..  p  — 1). 
Then 

For  the  case  in  hand  we  may  sup|)ose  the  pth 
roots  of  unity  p,  /o*,  .  .  .  lie  in  the  original  domain 
of  rationality.      Consider  the  rational  functions 

e/t''X^-\'phx,+.  .  .-\-ffkip-i>Xp-^;  /j-i,2....p-i. 

On  applying  y  they  go  over  into  p-^$.  Hence 

^fl^Of^  are  unaltered  by  r  and   hence  for   G. 

They  are  therefore  rationally  known.  On  ex- 
tracting SL  pth  root  we  get 

This  system  oi  p^i  equations  together  with 

gives 

:r.-~    /p-hs^^      5-0,  I,  .  .  .  /»-i. 

The  pth  roots  which  enter  here  must  be  deter- 
mined uniquely  in  termB   of  one  of  them»  say 


6y.     The  others  are  rational  in  this  one,  for 

(^o  +  i0^i  +  .  .  .■^pP-'xp^,)P-h^A^ 

remains  .unchanged  for  r  and  hence  for  C. 
Hence  these  Ah.siTe  rationally  known.  We  have 
now 

This  result  gives  the  theorem:  Cyclic  eauaiicms 
of  prime  degree  can  be  solved  algebraically,  i.e., 
by  the  extraction  of  roots  from  known  quantities. 

Algebraic  Solution  of  an  Equation. — Let  the 
equation 


have  a  group  G  for  a  certain  domain  R,  whos» 
factors  of  composition 

r„  r„  .  .  . 

are  all  primes.  Then  (i)  can  be  solved  alge- 
braically. For  the  corresponding  chain  of  re- 
solvents 

^1— o,  ^,—0,  .  .  . 

have  groups  of  prime  orders  r,,  r„  .  .  .  ;  they  are 
therefore  cyclic  equations,  witose  solution  has 
just  been  effected.  Since^  as  will  be  set  forth 
later  at  more  length,  it  is  never  necessary  to 
employ  other  than  rational  resolvents,  the  above 
result  leads  to  Galois'  Criterion  for  the  Solution 
of  an  Equation  by  Radicals.  In  order  that  (1) 
admit  an  algebraic  solution  it  is  necessary  and 
sufficient  that  the  factors  of  composition  of  its 
Galoisian  group  consist  of  frimes  only: 

Application  to  the  Solution  of  the  Biquadratic 

jt*-i*a,j;*  +  ajja;*+a,»+a^— o.  (11) 

For  simplicity  let  us  suppose  its  coefficients  are 
independent  variables.  Let  the  original  domain 
of  rationality  R  embrace  besides  the  coefficients 
a  cube  root  of  unity  p.  Then  the  group  of  (11) 
is  the  sjnnmetric  group  S^.  As  subgroups  of 
54  we  note  the  alternate  group  A.,  the  axial 
group  G^,-.|i.  (12X34),  (i3)(24),  (i4Ka3)l.  and 
the  semiaxial  groirp  6^j  — }i,  (ia)(34)|.  The 
groups  S4,  A^,  S^,  CJ,,  I  form  a  series  of  com- 
position whose  factors  are  obviously 

2,  3»  2,  2. 

As  they  are  primes,  the  equation  ^11)  admits 
an  algebraic  solution.  To  solve  (n)  let  us 
proceed  with  Starkweather  as  follows:  To  form 
our  first  resolvent,  let  us  use  the  subgroup  A 4, 
and  take  as  function  belonging  to  this  group 

^-(^,  -i»f,)(*.  -*j)(^i  -«4) 

(^2-^«)(^a-^4)(*»-A*)     (12) 
The  corresponding  resolvent  is 

^-*»-i-o,  (13) 

where  J  is  the  discriminant  of  (it). 

On  adjoining  ^  —  VT our  domain  is  /?,(/?, VT) , 
for  which  the  group  of  (i  1)  is  A,. 

A  subgroup  of  ^4^  is  C^.  A  rational  function 
belonging  to  this  is 

This  gives  the  resolvent 
y  -  ^»  -  a,^«  +  (oja,  -  4^4)  V^ 

-  l«4<ai'-4aa)  +«3M  -o-      (i  +) 

The  solution  of  this  cubic,  which  is  a  cyclic 
equation,  gives  ^^  as  a  known  explicit  function 
of  quantics  in  R^.  On  adjoifiing  >^  we  get  the 
domain  R^(R,V7,  if),  for  which  the  group  of  (11) 
is  G..  The  next  subgroup  we  take  is  (7,  to 
which  belongs 

2'^x{+Xt-(x^-\-xJ. 

This  gives  the  resolvent 

X«;jf>— (4#+fli»-4«,)  -o. 

The  extraction  of  a  square  root  gives  Jf ,  whose 
adjunction  produces  the  domairi/?|(/?,V^,0,y). 
for  which  the  corresponding  group  of  (xi)  is  fi^. 


o^»+a,^*-"»  +  .  .  .+an-=o 


CO     The  last  group  We  take  is  the  idetitieal  group* 
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to   wliidi 
solvent  is 


belongs  x^.    The  corresponding  rs<* 


The  solution  of  this  quadratic  gives  Xi.  Its 
adjunction  gives  the  domain  RXR,  Vj,  ^,  7>^i)» 
for  which' the  group  consists  only  of  the  identical 
substitution.  Hence  all  the  other  roots  of  (ii), 
viz.,  j^,  x^,  x^,  must  lie  in  R^.  This  is  indeed  so, 
for 

To  get  *„  x^,  we  note  that  if  ^,  ^'  denote  the 
two  other  roots  of  (14), 

Here  the  numerator  is  the  square  root  of  the 
discriminant  of  (14)^  which,  as  is  well  known^ 
is  the  same  as  the  aiscximinant  4  of  (zi).    The 


denominator  is  obviously^  . 


Thus 

a  quantity  lying  in  R^. 

Moreover,  x^,  *,  being  already  found,  x^-^x^^p 
and  «,  +«,  —^  are  known ;  also  «,  H-ar,  -f  jp,  +iP|  — 
j'+jc,+«4  —  — <^  is  known.  This  last  with 
?{x^^x^  —a  ffives  «,  and  x^. 

Lagrange* sSoluHon  instead  of  employing  a 
series  of  composition  uses  the  following  sub- 
groups, A^,  O,  (?,,  I,  where 

0-lx,  (1334),  (I3)(a4).  (i4a3)»  <!?),  (34),    ^, 

(i»)(34),(i4)C33)|. 

As  rational  function  belonging  to  A^  Lagrange 
uses  the  function  (12),  which  gives  rise  to  the 
resolvent  (13).  As  rational  function  belonging 
:o  O,  Lagrange  takes 

A'hose  conjugate  values  are 
The  comqKmding  resolvent  is 

+  t^aia,  -  64a«}^  —  (aj* — 4aja, +8aJ'  -a. 
For  the  subgroup  <?,  he  takes 

which  gives  the  resotvent 

For  the  identical  giioup  i ,  Lagrange  uses 

^rhich  gives  ('the  resolvent 

For  the  domain  R'(Rj  v^J,  0^,  6^,  ^„  i[(,  co),  the. 
group  of  the  l)iaua  tratic  is  (i),  and  its  roots 
therefore  Ke  in  /c.     In  fact  ^'e  have 


Prom  which  we  get 

^•-K-Oi  +  '^+V^+v^.  5-1,  a,  3,  4. 
Here  we  choose  at  will  the  signs  of  V^  V^, 
The  sign  of  v^  is  then  determined,  for 

Abelian  Equatdons.-^het  G  be  the  group  of  an 
Equation  f(x)^o  for  a  certain  domain.  If  the 
substitutions  of  G  are  coramutative,  that  is,  if 
SiSg^s^Si  for  any  two  substitutions  J4,  s«  of  G, 
tiie  equation  /••o  is  called  Abelian  in  honor 
of  Abel,  who  finst  studied  them.  We  may  show 
at  once  that  every  subgroup  of  G  is  invariant 
and  that  its  factors  of  composition  are  all  primes. 
Henoe  aU  Abelian  equations  can  be  solved  alge- 
hraicaUy.  The  most  important  equations  of  this 
type  are  the  equations  of  degree  ^(w)  on  which 
the  nth  roots  of  unity  depend.  Here  ^n) ,  called 
the  tofo'ful  df  n,  is 


•(-?)H)- 


where  £,  ^,  ...  are  the  different  prime  factors 
of  n.     The  dbthain  of  rationality  is  ^(i). 

EqtufHon  lof  Degree  >^.— The  group  of  the 
equation  (1)  when  no  restrictions  are  placed  on 
the  coefficients,  i.e.,  When  they  are  independent 
variables,  and  when  the  domain  of  rationality 
contains  not  only  the  coefficients  but  any  con- 
stants, is  the  symtaetric  p*oup.  When  n— 3, 
3,  4,  its  factors  of  composition  are  primes.  Not 
so  when  n>  4.  In  this  case  its'  only  invariant 
subgroup  besides  the  identical  group  is  the  alter- 
nate group  whose  order  is  Jn!.  Thus  the  factors 
of  composition  are  -2,  |n?.  The  latter  is  not  a 
prime.  We  have  thus  Abel's  Theorem:  Equations 
of  degree  >4,  whose  group  is  the  s^metrtc  group, 
cannot  be  solved  afgebraicMy;  i.e.,  their  roots 
cannot  be  foimd  by  extracting  roots  from  known 
quantities. 

We  have  just  observed  that  when  the  coeffi- 
cients of  an  equation  of  degree  >  4  are  independ- 
ent variables,  it  cannot  be  sohred  algebraically. 
From  that  we*  cannot,  however,  deny  that  every 
equation  of  degree  >  4  with  constant  coefficients 
may  admit  an  algebraic  solution.  This  im- 
portant question  was  finally  settled  by  Hilbert, 
who  showed  that  there  are  an  infinity  of  equa- 
tions of  any  degree  with  rational  integral  coeffi- 
cients whose  group  in  R{i)  is  the  symmetric 
group.. 

Irrational  Rbsolvbnts. 

Up  to  the  present  we  have  considered  the  effect 
on  the  Galoisian  Group  of  an  equation,  of  adjoin- 
ing roots  of  rational  resolvents  to  tne  current 
domain  of  rationality.  In  many  investigations 
it  is  important  to  consider  the  adjimction  of  roots 
of  equations  which  .may  not  be  rational  func- 
tions of  the  roots  of  the  given  ec^uation.  Equa- 
tions whose  roots  are  not  rational  functions 
of  the  roots  of  the  given  equation  are  called 
irrational  resolvents  when  used  in  the  solution  of 
the  given  eq^uation.  A  theorem  which  lies  at 
the  foundation  of  this  subject  is  due  to 
Kronecker.  Let  f{x)  —  o,  g(y)  «=o  6e  two  rational 
irreducible  equations  for  the  aomain  R  of  degrees 
m,  n  respectively. .  If  on  adjoining  a  root  Xu  of 
/"o»  g(y)  becomes  reducible,  the  adjunction  id 
a  root  yu  of  £-*Oj  will  make  f{x)  reducible.  If 
0W#    vM   W   degrees  a,  p^  respectively^  U  ui$ 
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irreducible  factors  for  the  new  domains  thai  Xu  y\ 
satisfy,  then 


m 
a 


n 


As  an  important  corollary  of  Kronecker's 
theorem  we  have:  Let  the  adjunction  of  yi 
reduce  the  group  G  of  f{x)  =o  to  an  invariant 
subgroup  of  index  i.  Then  n  is  a  multiple  of  i 
and  hence  never  less  than  t.  When  n*^i  (and 
this  is  always  the  case  if  n  is  a  prime)  g{y)  ■■o 
is  a  rational  resolvent. 

Another  theorem  of  great  importance  in  this 
connection  is  due  to  Jcnrdan.  //  the  adjunction 
of  all  the  roots  of  g{y)  —o  reduces  G  to  a  subgroup 
Ui  of  index  i,  the  adjunction  of  all  the  roots  of 
f(x)  reduces  the  group  H  of  gM  to  a  subgroup  H 
of  index  k.  The  two  groups  Cr,,  Hi  are  invariant 
and  i  =*Ar.  Finally ^  when  H  is  simple  g(y)  «-o' 
is  a  rationed  resolvent. 

Application  to  Some  Celebrated  Problemsj'^ThB 
DeUan  Problem  or  duplication  of  the  cube  re- 
qtiires  the  solution  of 

X^^2  — o 

by  nile  and  compass.  The  construction  of  the 
regular  polygons  by  rule  and  compass  is  another 
famous  prol>lem  of  antiquity.  Its  solution 
depends  upon  the  irreducible  ^uatioQ  of  degree 
6(n)  already  referred  to.  That  the  Delian 
Problem  is  impossible  follows  at  once  from  the 
theorem:  In  order  that  a  root,  real  or  imaginatry, 
of  an  irreducible,  eauation  f(x)^o  can  be  con-, 
structed  geometrically  it  is  necessary  that  the 
degree  of  f  be  a  power  of  two.  Prom  tlus  theorem 
we  also  conclude:  The  necessary  and  sufficient 
condition  that  a  regular  polygon  of  n  sides  can 
be  constructed  by  rule  and  compass  is  that  the 
totient  of  n  is  a  power  of  two. 

Another  famous  question  is  the  Cctstis  Irre- 
ducibilis  of  culHc  equations.  The  theory  of 
irrational  resolvents  enables  \xs  to  prove  readily 
the  following  geujeral  theorem:  An  irreducible 
equation  of  degree  tp  whose  roots  are  all  real  can 
never  be  solved  by  real  radicals  alone  if  n  contains 
other  factors  than  two. 

;  That  the  casus  irreducibilis  is  indeed  such 
follows  as  corollary  of  this  theorem. 

Hdlder's  Theorem. — One  of  the  most  impor- 
tant a:d  fundamental  contributjuons  to  Galois' 
theory  in  recent  years  is  a  theorem  of  Holder. 
Speaking  roughly,  it  asserts, that  however  the 
solution  of  a  given  equation  f{x)  —o  be  con- 
ducted, sometime  in  the  course  of  the  solution 
certain  simple  equations  whose  groups  are 
tmiquely  determined  and  known  m  advance 
must  be  employed.  When  the  group  of  f{x)  «=q 
is  simple  (in  which  case  we  say  /(a:)  is  simple) 
it  can  be  solved  by  no  other  simple  equation 
g{y)=^o  essentially  different  from  /=«o.  The 
solution  of  any  given  equation  therefore  depends 
upon  a  chain  of  simple  eiquations.  But  of  aU 
simple  equations  belonging  to  a  given  group 
certain  ones  will  enjoy  peculiar  properties  which 
will  recommend  their  selection  as  normal  equa- 
tions. The  reduction  of  the  given  equation  to 
these  normal  equations  is  a  problem  by  itself. 

The   Solution   of  thb  Quintic. 

We  have  seen  that  the  equation  of  fifth  de- 
gree C**o  whose  group  is  the  symmetric  group 
cannot  be  solved  by  means  of  radicals,  i.e.,  by 
resolvents  of  the  tjrpe  *«— a— o.     On  adjoining 


the  square  nxyk  of  its  discriminant  V7,  the 
group  of  Q*-o  reduces  to  the  alternate  gnntp 
i4.  of  60  substitutions.  But  A^  is  simple. 
Thus  0— o  is  a  simple  equation  for  tiie  domain 
/?(vQ).  Other  algebraic  equations  having  this 
group  arise  in  the  theory  of  linear  diiferential 
equations,  and  also  in  the  theory  of  idliptic  fmic* 
tions.     In  iBCt  the  hypergeometric  fiinctio& 

F{a.  p.  r,x)^t+^x  +  ^L^L±l±l±lx'^  .  .  . 

is  a  solution  of  a  very  simple  differential  ec^ua- 
tion  of  the  second  order  G>^o»  Por  variable 
a,  p,  Y  it  represents  a  new  transcendent;  but 
for  cert£^n  values  of  these  parameters  it  reduces 
to  the  elementary  functions;  e.g.,  it  may  become 
algebraic.  In  seeking  for  these  latter  cases 
Schwarz  was  led  to  introduce  a  new  variable  5^ 
the  quotient  of  two  fundahiental '  Integral^' of 
(y— o.  This  variable  for  ceftain  values  of  a, 
P,f  satisfies  the  equation 

7(5)  -1728^ /•{5)+i/»(s)-0,. 

where 

/(5)-5(5"  +  Il5»-l).    • 

H{s)  -^^w  -  2885"  +4945«^+  2885*  + 1 . 
The  ea  nation  /  —  o  stands  in  so  inti^v^te  pelatioQ 
with  the  icos^edron  that  it  is  called- the  icota- 
hedral  eauation.  Indeed  if  we  proiect  stereo- 
graphically  the  icosahedron  on  the  <f-plane, 
the  centre  being  at  the  origin,  tie  la 'vertices 
^d  the  n;^dle  points  of  the  20  faces/will  be 
precisely  the  rpots  of  /  aiid.,i/,  respectively. 

Prom  this  it  is  easy  to  conclude  that  the 
group  of  /— o  is  formed  of  the  60  rotations 
which  leave  the  icosahedron  tmchanged.  Klein 
has  shown  that  the  icosahedral  equation  whose 
roots  are  very  simple  known  functions  of 
F{a,  p,  f,  x)  can  be  put  in  connection  with  Q^o. 
The  equation  /"O  may  thus  be  coftsidered  a& 
a  normal  resolvent  of  tne  quintic, 

A  normal  resolvent  which  springs  from  the 
elliptic  functions  is  the  following:  in  trigonom* 

etry  one  of  the  problems  is  to  egress  .sin  —  in 

terms  of  sin  ^,  n  a  prime  number.  This  may 
be  done  algebraically,  as  is  readily  shown.  In 
the  elliptic  functions  the  came  problenk- arises. 

Here  the  algebraic  relation  between  p  (-**,  »i  iaA 

and  p(u,  oi^  ai^)  is  of  degree  h'  —  i.  •  The  solutiou 
of  this  equation  depends  upon  an  equation  of 
degree  n  +  x  called  an  equation  of  transforma- 
tion.    Por  n— 5  such  an  equation  is 

ji^  +  ioiy'-xaggy  +  S'-o.  (^5) 

whose  group  is  the  above  A«  and  whose  roots  are 

and 


(2Wj 


»,+48rfti,       4ja^+g6f2|\  "* 
^         5        /     • 
-o,  I,  2,  3,4- 


Here  A  is  the  discriminant  g,*— a;fg,'.  How 
equations  of  this  t)rpe  could  be  set  in  relation 
with  the  quintic  was  first  shown  by  Hermite 
in  1 858.  The  equation  (13)  was  u^ed  by  Kiepert. 
It  forms  a  very  convement  normal  resolvent 
of  the  quintic. 

Having  found  in  the  elliptic  functions  conven- 
ient normal  resolvents  for  the  quintic,  we  might 
hope  to  employ  the  equations  of  transformation 
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df  higher  orders  to  sotve  the  general  equations 
of  higher  degrees:  'Th«  consideration  of  their 
groups,  hoiwever,  shows  very  easily  that  this  is 
not  possible.  To  find  suitable  equations  we 
must  pass  from  the  elliptic  to  the  nyperelliptic 
functions.  By  their  aid  the  general  equation 
of  every  degree  can  be  solved. 

JaMSS   PiBftPONT, 

Professor  of  Mathematics,  Yale  University. 

Eqimtions,  Geoertl  Theoiy  of.  The  theory  of 
equations  iinds  its  origin  in  Efforts  to  solve  the 
equationid'  which  aHse  in  the  applications  of 
algebra  to  problems  in  pure  geometry  or  in 
applied  niatnematics.  ^  the  exposition  of  this 
theofy'  a  rational  integral  algebraic  function  of 
%  atised  wlucfh  niay  be  defined  as  follow^: 

It  id  assumed  heM' that  the  exponent  n-is  a  posi- 
tive integer  and  that  the  coefficients  Aq,  a,, 
<S|.  •  .  •  » <>ii  Ai^  algebraic  numbers  independent 
m  *,  If  this  polynonuftl  is  put  equal  to  zero, 
we  have  an  equation  of  the  nth  degree.  Any 
value  of  the  variable  %  whi6h  makes  the  vahie 
<A  the'pol3^mmiiat2etio  is  said  to  ^sotisiy  the 
equation*  /(^)<>«o-  aiftd  is  ealled  a  «rOot*  of 
the  equation.  Thus*  —  i  is  a  root  of  the  equa- 
tion n?*+Jt  +  2^— Oj  because  (  — 1)»  +  (  — i) -fa  *i6. 

Fundamental  Theor^ems  about  Roots. — That  at 
least  one  coot*  of  the  equation  /t.r)«=o  always 
exists  is  a  ftmdamental  theorem  which  it  is 
somewhat  difficult  to  establish  rigorously.  The 
proofs,  usually  given  in  elementary  texts,  lack 
rigor.  .  .^Vmong  the  most  .sati^actpry.  demon- 
strations, are  the  four  given  by  C.  F.  Gausis  and 
the  one  based  on  th^  theorv  of  fiinctiohs,  given 
by  A.  L,  Cauchy .  Grantea  that  every  equation 
of  the  nth  degree  has  at  least  one  root,  it  is 
easy  to  shpw  that  it  has  n  roots  and  no  more. 
An  equation  of  the  second  dergee  (a  *  quadratic 
equation*)  has  two  roots,  one  of  the  third 
degree  (a  *cubic  equaticot*)  has  three  roots,  one 
of  the  fourth  degree  (a  ^quartio*  or  *  biquad- 
ratic ^uation*)  has  four  roots,  and  so  on. 
The  proof  of  this  theorem  may  be  outlined  as 
follows:  If  fj  is  a  root  bf  fi^x)  — o,  then  f(x)  is 
divisiUe  by  x—r^  without  a  remainder,  so  that 
f(x)  —  (;ip— r,)/j(;c),  where  fi(x),  the  quotient,  is 
of  the  (H  —  i)th  degi^ee.  It  r,  is  a  root  of  fi(x}  — o, 
then  in  the  same  way  /iW  —  (jc— r,)/,r(5),  and 
f(jr)— (jT— r^Xaf— rj)/„(jif).  Proceeding  in  this 
manner,  the  de^ffees  of  the  successive  Quotients 
dimintsh  by  unity  at  every  step,  until  finally 
»  binomial  quotient  of  the  first  degree  of  the 
form  a^(x^rn)  is  obtained.  We  then  have 
fix)  -«o(^^*'iK^*-'j)  •  •  •  (*—♦»)  "•<>•  There  are 
dene  n  binomla)  tactors  and  no  more,  each  of 
«rhich.  when  eqtiated  to  zero,  yields  a  root.  In 
i*pecial  cases  some  of  these  roots  may  be  equal 
tO  each  other.  Such  roots  are  called  *  equal'* 
jr  « multiple*  roots. 

There  are  important  relations  existing  be- 
tween the  roots  and  the  coefficients  of  an  equa- 
tion.     From  the  equalities 

lx-r{)(x-r;)(x-rt)  -^-(r,  +r,'¥u)x* 

+(n^ +^i^+ v«)«  -♦'iV.  -o ; 

0^  -0(^7^0  .  .  .  ix-rn)''X^ 
-Cr,+r»+.  .  ,-^rn)x^-^ 
+  (^1^9  +  riO  + .  .  .  +  r«-ir»)««-» 
— . .  .+(-i)«f.r».  .  .r,^-o 


we  see  l^i;  in  the  equation  f(x)  ««o,  when  a^, «- 1 , 
the  coefficient  a,  of  the  second  term  is  equal  to 
minus  the  sum  of  the  roots;  the  coefficient  a, 
of  the  third  term  is  equal  to  the  sum  of  the 
products  of  the  roots,  taken  two  by  two;  the 
coefficient  a»  of  the  fourth  term  is  equal  to  minus 
the  sum  of  the  products  of  the  roots,  taken 
three  by  three;  and  so  on,  until  finally  we 
arrive  at  the  last  coefficient,  On,  which  is  equal 
to  (*-!)»»  times  the  product  of  all  the  roots. 
The  coefficients  of  the  equation  are  said  to  be 
symmetric  functions  of  the  roots,  that  is,  func- 
tions in  which  any  two  noots  may  be  inter- 
changed without  altering  the  value  of  the  ftmc- 
ti6n.  As  '  an  illustration  talro  2;if'4-4^'  +  6;c 
—  5««o.  Tor  make  a^i^i,  divide  throitgh  by  2. 
'Then  the  sum  of  the  three  roots  is  —2,  the  sum 
of  their  products,  taken  two  by  two,  is  3,  the 
product  of' all  three  roots  is  f . 
*  Hie  roots,  of  an  equation  may  be  oonaplex 
(t.«:,'  imaginary)  quantities.  <6ee  AlgBbra.) 
Thus  the  equation  «' -4- ap+i -*a  has  the  two 
•coftiplex  roots  J(  - 1  +  tV^)  knd  }(  -  r  — ^rVJ) , 
where  la  V—  i.  If  the  coefficients  of  thd  equa- 
tion fix)  ^o  are  all  real,  then  it  Can  be  shown 
that,  if  complex  roots  occur  at  all,  they  occur 
in  conjugate  pairs;  that  is,  \f  a-\-ib  is  ti  root, 
then  a—ib  is  likewise  a  root.'  From  this  it 
follows  at  once  that  no  cubic,  or  othei;  equation 
of  odd  degree  and  with  real  coefficient^  can  have 
all  its  roots  complex.  Considerable  informa- 
tion on  the  character  of  the  roots  can  usually 
be  secured  from  •Descartes'  Rule  of  Signs,* 
which  may  be  stated  as  follows:  An  equation 
with  real  coefficients  has  as  many  positive  roots  as 
it  has  variations  in  sign,  or  fewer  by. an  even 
number.  A  variation  is  said  to  exist  whenever 
two  successive  terms  have  opposite  signs.  Thus 
there  are  two  variations  in  H h .  The  theo- 
rem may  be  proved  from  the- consideration  that 
every  time  that  a  me^  positive  root  is  introduoed 
into  ad(  equation,  by  mtilttplytng  f{x)  by  («— »^, 
tfaenuinber  of  variations  is  increased  tiy.am  odkd 
number.  Applying  Descartes'  Theorem  to  the 
equation  x^-^x^ +**-f  as^  —  5  ■•o,  observe  that  the 
sek|uence  of  signs  is  H —  -I-  H-  »t-  .  There  are 
tht«e  variations;  hence,  the  eqoation  has  either 
three  or  one  positive  root.  To  apply  the  theo- 
rem to  negative  roots,  we  first  transform  the 
given  equation  into  a  new  one  whose  roota  are 
the  same  as  those  of  the  given  equation,  except- 
ing in  sign.  This  can  be  done  by  writing  -^x 
in  place  of  x.  The  above  sextic  then  beoosnes 
ji?* H- iip*  +  jc*  -h  23r?'  —  5  —  o .  This  transformed  equa- 
tion has  one  variation ;  hence,  by  Descartes'  Rule 
iq.v.) ,  it  has  one  positive  root,  and  the  given  equa- 
tion has  one  negative  root.  As  the  total  number 
of  roots  is  six  and  the  number  of  real  roots  is  four 
or  two,  it  follows  that  either  two  or  four  of  the 
jpots  are  complex.  By  the  same  reasoning  we 
can  show  that  jc'  — i=«o  has  one  positive  and 
four  complex  roots  and  that  x^+x^  +  i  =0 
has  all  its  roots  complex.  In  some  cases,  as 
in  x*-hx*—x^  +  $^o,  Descartes'  Rule  gives  but 
little  information. 

Strenuous  efforts  have  been  put  forth  by 
mathematicians  to  discover  theorems  by  which 
the  exact  number  of  real  and  of  complex  roots 
of  equations  with  real  coefficients  can  always 
be  determined.  The  most  noted  result  of  these 
efforts  is  the  theorem  of  J.  C.  F.  Sturm,  dis- 
covered in  1829.  Sturm's  theorem  tells  the 
ntunber  of  complex  roots,  and  the  number  of 
real  roots  within  a  given  interval,  with  unfailing 
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certainty;  but  it  labors  under  the  disadvantage 
of  being  laborious  in  its  application.  Hence 
it  is  commonly  used  only  when  the  simpler 
methods  fail  to  give  the  wanted  information. 
We  state  the  theorem  for  the  special  case  when 
f(x)  «o  has  no  equal  roots.  Let  f(x)  be  the 
first  derived  function  of  f(x).  (See  Calculus.) 
Then  proceed  with  the  process  of  finding,  by 
division,  the  highest  comnion  factor  of  f{x)  and 
f(x),  with  this  modification,  that  the  sign  of 
each  remainder  be  changed  before  it  is  used  as 
a  divisor.  Continue  the  process  until  a  re- 
mainder is  reached  which  does  not  contain  x, 
and  change  the  sign  of  that  also.  The  fimctions 
f(x),  fix),  together  with  the  several  remainders 
with  their  stpis  changed,  viz.,  /^(«),  M«),  .  .  , 
fn(x),  are  called  « Sturm's  functions.*  Sturm's 
theorem  is  as  follows:  //  fix)  *->o  has  no  equal 
roots,  let  any  two  real  quantities  a  and  h  be  jm6- 
stituted  for  x  in  Sturm's  functions,  then  the  differ- 
ence between  the  number  of  variations  of  sign  in 
the  series  when  a  is  substituted  for  x  and  the  num- 
ber when  b  is  substituted  for  x  expresses  the  number 
of  real  roots  of  fix)  —  o  between  a  and  b.  To 
make  this  clearer,  take  /(x) —a;'— a:*  — lojc +  i, 
then  fix)  -3*'  -  2ii:  -  lo,  fjix)  -62X  -I- 1 ,  f^ix) 
—  3^.313-  For  t^®  indicated  values  of  x  the 
tigns  of  the  Sturmian  fimctions  are  as  follows: 


X 

00 
4 
3 

I 

o 

-1 

-3 
-00 


fix) 

+ 
4- 


■f 


fix) 

+ 
+ 
+ 


4- 

+ 


4- 


+ 
+ 

+ 


Since  ji;«>oo  gives  no  variations  and  jr-^^oo 
gives  three  variations,  there  are  three  real 
roots  between  00  and  —00.  Hence  there  are 
no  complex  roots.  The  real  roots  lie  between 
3  and  4,  o  and  i,  —a,  and  —$. 

Transformations  of  Equations, — ^The  study  of  the 

Properties  of  an  equation  is  frequently  facilitated 
y  me  transformation  9f  the  given  equation  into  a 
new  one  whose  roots  (coefficients)  bear  a  given 
relation  to  ths  roots  (eoefficients)  of  the  original 
equation.  Thus^  in  applying  Descartes'  Itule 
to  ne^tive  roots  we  transformed  the  eauation 
ieto  another  whose  roots  were  numerically  the 
same,  but  differed  in  sign.  If  the  roots  of  the 
new  equation  are  to  be  m  times  those  of  the  one 
given,  we  place  y^mx  and  substitute  y/m  for 
X,  For  instance,  if  the  roots  of  the  transformed 
equation  are  to  be  ten  times  those  in 

x*-x^-'2X  +  s^0j  we  get  -2- -^ £?+e«o 

"      1000     100     10     ^       ' 

or  y*  — loy*  — aooy  +  cooo  «o.  The  result  is  ob- 
tained more  easily  by  the  rule:  Multiply  the 
second  term  by  m,  the  third  by  m',  and  so  on. 
If  the  roots  of  the  new  equation  are  to  be  the 
reciprocals   of  the   roots   of  the   old  we  write 

af  —  ~.     A  more  important  transformation  is  the 

one  of  diminishing  the  roots  by  a  given  number 
h.  We  have  here  y^x^h.  substituting  y-^h 
tor  X  in  a^+a|ir»-*4-a^"'  +  . .  .+am— o,  we 
obtain 

a.(y+h)^-^a^(y+h)^-^ 

+<>»(y +*)•-'  +  . .  .4-a»-o. 


Expanding  the  binomials  and  collecting  )Sk8 
terms,  we  obtain,  let  us  suppose, 

"Writing  x—h  for  y  we  get 

A^ix-h)*-\-A,ix-h)n-i 

+  .  .  .+^»-,(x~^).+-4,«o, 
which  differs  from  the  original  equation  merely 
in  form.  This  new  form  suggests  an  easy  way 
for  carrying  out  the  actual  computation. 
Dividing  the  left  member  by  x-^h,  the  re- 
mainder obtained  is  seen  to  be  An,  the  abso- 
lute term.  Dividing  tiie  quotient  thus  obtained 
by  jt— A,  the  remainder  is  -4»-,.  By  repeating 
this  process  the  remaiiniiig  coefficients  of  the 
required  equation  are  secured.  The  process, 
called  *  synthetic  division,^  is  very  convenient 
in  this  transformation.  Suppose  we  desire  to 
transform  x*+8x*—x-^6*»o  into  another  in 
which  the  second  term  is  ^ranting.  The  sum  of 
the  roots  is  —8;  hence,  to  cause  jt'  to  disappear, 
we  must  increase  each  root  by  a  (i.«.,  diminish 
by  —a).  Dividing  successively  by  dc  +  a  we 
obtain  the  coefficients  —  4<t,  63,  —04,  o,  i,  and 
the  required  equation  is  x*'  — 84;e'+63X— 4o>"0. 

The  transformations  thus  far  considered  are  all 
special  cases  of  the  so-called  homographic  traas- 

formation,  in  which  y« — —j,  a,  6,  c,  d  beinir 

constants.  Thus,  if  a  ^d » t  and  c^o,  we  have 
the  p  receding  transformation .  The  homographic 
transformation  is  of  interest  in  ceometery,  in 
the  study  of  homographic  ranges  of  points.  The 
most  general  ration^  al^braic  transformation 
of  the  roots  of  an  equation  fix)  -^o  of  the  ♦rth 
degree  can  always  be  reduced  to  an  integral 
transformation  01  a  degree  not  higher  than  the 
(n  — i)th.  and  can,  therefore,  be  represented  by 
the  relation 

y»d,+d^+dgx^^.  .  .+d,ix*-'. 
This  last  is  known  as  the  *  Tschimhausen  trans- 
formation,* by  which  Tschimhausen  in  1683 
hoped  to  be  able  to  reduce  the  general  equation 
of  the  nth  degree  to  the  binomiaTform  x^—a^o, 
which  is  always  solvable.  But  this  transforma- 
tion to  the  bmomial  form  can  be  effected  only 
for  general  equations  that  are  lower  than  tfaie 
fifth  de^ee. 

Solution  of  Equations. — This  subject  resolves 
itself  into  two  quite  distinct  parts:  (i)  'Hie 
solution  of  nimierical  ecjuations  ii.e.,  equations 
whose  coefficients  are  ^ven  numbers)  by  some 
method  of  approximation  to  the  exact  value 
of  the  rootfr*.  (a)  the  solution  of  equations, 
whose  coefficients  are  either  g^ven  numbers  or 
lettsrs,  by  operations  which  will  give  the  accu- 
rate values  of  the  roots,  expressed  in  terms  of 
the  coefficients, — such  expressions  to  involve  no 
other  processes  than  addition,  subtraction,  mul- 
tiplication, division,  and  the  extraction  of  roots. 
Tne  former  is  called  a  solution  by  approxinuUian, 
the  second  is  called  the  algeiiraic  solution  of 
equations.  In  the  former  each  root  may  be 
found  separately,  in  the  latter  a  general  expres- 
sion is  obtained  which  represents  all  of  the  roots 
indiflerently.  The  former  is  of  importance  to 
the  practical  computer,  the  latter  is  of  special 
interest  to  the  pure  mathematician.  The  solu- 
tion by  approximation  can  be  effected  for  equa- 
tions of  any  degree;  the  algebraic  solution  is 
impossible  for  general  equations  of  the  fifth  or 
of  higher  degrees.  (See  BouatiOks,  Galois' 
Thbory  of.) 
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Alpihrav:  Solution  of  Equations. — Tlawe  aljiebr^ic 
solution  of  the  quadratic  equation  OiP* +^  +.<:  —  q 
is  well  known.  (See  AlgebraJ  The  algebraic 
solution  of  the  cubic,  due  to  Scipio  Ferro  and 
Tartaglia,  and  first  published  by  H.  Cardan  in 
1545,  is  known  as  *  Cardan's  solution.*  To 
effect  it,  first  transform  the  j^eneral  cubic  equa- 
tion so  that  the  second  term  shall  be  wanting. 
This  done,  we  have  jc*+aa:H-6»=o.  Putting 
x^y+z  we  obtain 

>^  +  3>'^(3'+«) +^'+a(>^+2r) +6=0, 

or        :y»+«*-*-(3>w+«)(y+»)+6*»o. 

We  mav  subject  y  and  2  to  any  second  condi- 
tion wnich  is  not  inconsistent  with  x=y+z. 
It  will  be  convenient  to  assiuhe  ^yz^a^o. 
Then  ^y*  +2*  +  6=o,   or,   substituting  for  z  its 

a* 
value  —a/^y,  we  obtain  ^+6^  — —  and  , 

2f 


2     f  4 


form  :«*+«*'+ few +c«o.  Asstune  the  general 
expression  for  a  root  to  be  jif —Vu  +  v^+Vw; 
Squaring, 

rr* — 1*  -  V  —  «/ «  2  V«  V^+ 2  >/mn/Sh- 2  Vv\/wl 
Squaring  again  and  simplifying, 

X*  —  2X'(U  +  V  +  W)  —  &X\/u\/v\/w 

+  (u+v-\-wy—4(uv+uw+vw)'='0. 

Equating  coefficients  of  this  and  the  gi/en 
quartic  we  have 

a— — 2(«*+v+w),     b^—sVuy/vVwl 

c-^^u-^-v  +wy—4{uv+uw  +tw). 

But  —(u-\-v-\-w),  (uv  +  uw-\-vw),  —uvuf  are  the 
coeiiicients  of  a  cubic  whose  roots  are  m,  t>,  w. 
This  cubic,  called  *Euler's  cubic,*  is 


»r 


a      r    4     a7 
Since  x^y+s,  we  have 


Since  y*  and  «•  have  each  three  cube  roots,  it 
might  seem  as  if  y+a  or  ^  had  altogether  nine 
values.  As  the  cubic  has  only  three  roots,  this 
cannot  be.  Of  the  nine  values,  six  are  ex- 
cluded by  the  relation  3y5+a-=o,  lyhich  y  and 
2  must  satisfy.     Eliminating  z  between  x^y+z 

and  3y2+a«=o,  we  get  ^— y ,  where  ^  has 

the  three  values  obtained  from  the  expression 
for  y*  given  above.  This  last  expression  for  x 
does  not  involve  the  difficulties  of  the  first 
expression.  If  the  numerical  values  of  the 
coefficients  a  and  b  are  given,  the  numerical  values 
of  the  roots  may  be  obtained  by  substituting 
the  values  of  a  and  b  in  the  above  expression 
for  X.  In  any  case,  this  mode  of  computing  x 
is  more  laborious  than  Homer's  method  of 
approximation  (explained  below),  but  when 
all  three  roots  of  the  cubic  are  real  and  dis- 
tinct, an  tuiexpected  diffictdty  is  encountered. 

In  this  case  — h-^  represents  a  negative  num- 
ber. As  the  square  root  of  a  negative  number 
is  a  complex  (imaginary)  number,  we  are  re- 
quired to  find  the  cube  root  of  a  complex  niun- 
oer.  But  ther^  exists  no  convenient  arithmet- 
ical process  for  doing  this.  Nor  is  there  any 
way  of  avoiding  the  complex  radicals  and  of 
expressing  the  values  of  the  real  roots  by  real 
radicals.  This  is  the  famous  *iiTeducible  case* 
in  the  solution  of  the  cubic.  Its  interest  is  purely 
theoretical.  The  practical  computor  expen- 
ences  no  difficulty,  for  he  can  always  find  the 
values  of  x  by  the  methods  of  approximation. 

Since  Cardan's  time  a  great  many  different 
algebraic  solutions  of  the  cubic  and  also  of  the 
quartic  have  been  given.  They  are  brought 
together  for  convenient  reference  in  L.  Mat- 
thiessen's  <Grundzuge  der  Antiken  imd  Mo- 
demen  Algebra,  >  Leipzig,  1878.  We  proceed  to 
give  Etiler's  algebraic  solution  of  the  general 
quartic.  By  transforming  it,  bring  it  to  the 
Vol.  8  —  7 


y.  +  £^.+? 


Solving  it,  we  have  the  values  of  i*,  v.  and  w, 
and,  therefore,  the  values  of  x.  Of  the  eight 
apparent  values  of  x,  four  are  excluded  by  the 
relation  6  =-  ^S\/uVvV%v.  To  solve  the  quartic 
by  the  preoe^t  method  we  must,  therefore,  first 
solve  *  Ruler's  cubic,*  called  the  resolvem. 
When  this  resolvent  has  a  rational  root,  then 
its  other  two  roots  can  be  expressed  in  terms 
of  square  roots  and  the  quartic  can  be  solved 
algebraically  without  the  extraction  of  cube 
roots.  All  methods  of  solving  algebraically  the 
general  quartic  depend  upon  the  solution  of 
some  resolvent  cubic. 

Binomial  eauations  of  the  form  af*  — i  =0,  or 
more  generally,  of  the  form  x^  —  a^^o,  can 
always  be  solved  algebraically.  They  possess 
also  many  interesting  properties.  We  shall  give 
a  trigonometric  solution  and  mention  a  few  of 
these  properties.  Let  ip»=a»r[cos  (a^ff +  ^) 
+«  sin  (2^7r4-^)],  where  a  may  be  a  complex 
quantity,  where  k  may  be  any  integer,  and  where 
r  and  6  are  known  from  the  value  of  a.  (See 
Trigonometry.)  By  De  Moivre's  theorem  we 
obtain 


.~'^V\ 


2kK  +  0    .    ;    .       2^71  +  ^ 

cos ■\-t  sm 


'irl- 


By  assigning  to  k  any  n  consecutive  integral 
values  we  obtain  n  distinct  valiies  for  x  and  no 
mor^than  n,  since  the  n  values  recur  in  periods. 
These  values  are  the  roots  required. 

Among  the  properties  of  a:«-i«o  are  the 
following:  It  has  no  multiple  roots;  if  r  is 
a  root,  then  any  positive  integral  power  of 
r  is  a  root;  if  m  and  n  are  relatively  prime, 
then  **•  — I  =0  and  ^»  — i  —  o  have  no  roots  in 
common,  except  i;  if  ti  is  the  highest  common 
factor  of  m  and  «,  then  the  roots  of  x*  -  i  —0  are 
common  to  ;c**— i-»o  and  ii;»--i"«o;  if  r  is  a 
complex  root  of  ;c*  — 1=0,  n  being  a  prime 
number,  then  i,  r,  r',  .  .  .  ,  r»-'  are  the  roots; 
the  roots  of  ;if^  — i«=o  and  it:* -1=0  satisfy 
the  equation  it;*"*  — 1=0;  ic»  — 1=0  has  always 
primitive  roots,  i.e.,  roots  which  are  not  also 
roots  of  unity  of  a  lower  degree  than  n.  For 
the  proofs  consult  Bumside  and  Panton. 
< Theory  of  Equations, >  vol.  I.  The  theory  of 
roots  of  imity  is  closely  allied  with  the  problem  of 
inscribing  regular  polygons  in  a  circle,  or  the 
theory  of  the  *  division  of  the  circle*  Consult 
P.  Bachmann.  <  Kreistheilung,  >  Leipzig,  1872. 
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SoluH04i  by  Approximation: — Of  the  various 
methods  which  have  been  riven  for  the  solution 
of  numerical  equations,  the  most  satisfactoiy, 
all  things  considered,  is  the  one  known  as 
*  Homers  method.'*  It  is  conmionly  used  for 
finding  incommensurable  roots  (i.e.,  such  as  in- 
volve an  interminable  decimal  which  is  not  a 
repeating  decimal),  but  it  may  be  used  also  for 
finding  commensurable  roots  {i.e.,  such  as  are 
integers  or  rational  fractions).  It  is  desirable 
here"  to  begin  with  the  theorem  that  a  rational 
fraction  cannot  be  a  root  of  an  equation  of  the  nth 
degree  with  integral  coefficients,  the  coefficient  of 
X*  being  unity.     To  prove  this,  let,  if  possible, 

r-  be  a  root  of  f(x)  —o,  where  h  and  k  are  integers 
and  -r-  a  fraction  reduced  to  its  lowest  tenns, 


and   where   a|,-=i.     Substitute 


for 


then 


multiply  both  members  of  the  equation  by  fe»~*, 

h* 
and  we  obtain,  after  transposing,  -r-  — —  Oj/t*-* 

— a^»~'fe  — .  .  .  —  a«Ap»-*.   This  equation  is  impos- 
sible, since  a  fraction  in  its  lowest  terms  cannot 

equal  an  integer.    Hence  t-  cannot  be  a  root.    This 

being  the  case,  it  follows  that  all  commensurable 
roots  are  exact  divisors  of  a^t  for  a^  is  numer- 
ically the  product  of  all  the  roots.  We  know 
that  if  (Jx)  is  divisible  by  x—r,  without  a  re» 
mainder,  r  is  a  root.  Hence  we  are  enabled  to 
'find  all  commensurable  roots  of  numerical 
eqviations  of  the  type  now  under  consideration 
by  testing  in  succession  each  factor  of  On. 
For  instance,  in  the  equation  x'  +  Sx*  -f  i 3jc  +  2  —o 
the  factors  of  a*  are  ±1  and  ±2.  Taking  the 
factor  —  2 ,  we  find  that  fix)  is  exactly  divisible 
by  x  +  i.  The  test  for  each  of  the  three  other 
factors  yields  a  remainder.  Hence  —2  is  the 
only  commensurable  root. 

Before  we  can  apply  Homer's  method  we 
must  know  the  first  significant  figure  of  the 
root  to  be  found.  In  other  words,  we  must 
•locate*  the  root.  This  can  always  be  done 
by  Sturm's  theorem,  but  tisually  the  following 
theorem  is  more  convenient.     //  two  real  num- 


bers a  and  6,  when  substituted  for  x  in  f(xV  give 
to  fix)  contrary  signs,  an  odd  number  of  roots 
of  the  eouation  f{x)  -=o  lies  between  a  and  b. 
Thus,  to  locate  the  roots  of  x*  —  ^x*  —  ^6x  —  71—0, 
substitute  for  x,  in  succession,  the  values  —6, 
-5.  -4.  -3»  -2,  -I,  o,  I,  2,  3,  4,  5,  6,  7, 
8,  9,  10.  It  is  foimd  that  /(— 5)  and  /(— 4), 
/(  — 2)  and  /(  — i),  /(8)  and  /(q)  are  pairs  of 
values  of  f{x)  having  opposite  signs.  As  there 
are  three  roots  in  all,  we  conclude  that  there 
is  just  one  root  between  each  of  the  pairs  of 
values  —5  and  —4,  —2  and  —  i,  8  and  ^.  To 
reduce  the  number  of  trials  in  more  difficult 
examples,  there  are  theorems  on  the  upper  and 
lower  limits  of  roots  which  may  be  applied. 

Homer's  method  consists  of  successive  trans- 
formations of  an  equation.  Each  transforma- 
tion diminishes  the  root  by  a  certain  amount. 
If  the  required  root  is  1.955,  then  the  root  is 
diminished  successively  by  i,  .0,  .05,  .005.  Syn- 
thetic division  is  employed.  Suppose  we  desire 
to  find,  to  three  decimals,  the  root  between  —i 
and  —2  in  the  above  example.  It  is  conve- 
nient first  to  transform  the  equation  so  that  the 
root  becomes  positive.  We  get  ^•  +  3^;'  — 46^ 
•i-Ji  :so.     The  first  significant  figure  in  the  root 


is  I.     To  diminish  the  roots  by  i  we  perform 
by  lynthetic  division  the  following  operatian: 

x  +  3  -46  4-71I1 

1+4  zii"" 

4  -42  +29 

5  -37 
6 

The  transformed  equation,  whose  root  under 
consideration  now  hes  between  o  and  i,  is 
jip*  +  6*'  —  37^1;  -H 29  —o.  This  root  being  less  than 
unity,  x^  and  x^  are  less  than  x.  Neglecting  x* 
and  6x',  we  obtain  an  approximate  value  for 
X  from  —  37JP  +  29—0,  viz..  X'^.'j.  As  in  the 
process  of  ordinary  long  division  or  in  the  ex- 
traction of  roots,  so  here  the  digit  obtained  by 
the  first  approximate  division  may  be  too  large 
or  too  small  and  may  need  correction.  Axi 
error  of  this  sort  will  reveal  itself  later  in  the 
attempt  to  find  the  third  digit  of  the  root. 
Such  correction  is  needed  here.  Actually  x  —  .9. 
Diminish  the  roots  of  the  last  transform^ 
cubic  by  .9,  then  find  the  third  digit  by  the 
process  just  indicated  for  finding  the  second 
digit,  then  diminish  the  xxx)ts  again,  and  so  on. 
The  entire  operation  is  as  follows: 


1+3 

4 

I 


-46 

4 

-42 

5 


+  7i|i_i955 
-42 

+  29 
-27.711 


5 

I 

6 
•9 

-37 

6.21 

-3079 
7.02 

6.9 
•9 

7.8 
.9 

-23.77 
■4375 

-23.3325 
.4400 

8.7 

.05 
«.75 

8.80 

-22.8925 

.05 

8.85 

+  1.289 

—   1. 166625 
."2375 


The  broken  lines  indicate  the  conclusion  of 
the  successive  transformations.  For  advanced 
reading  on  the  solution  of  ntmierical  equations 
consult  E.  McClintock  in  <Am.  Jour,  of  Maths.  ,> 
vol.  xvii,  pp.  89-110;  M.  E.  Carvallo,  Resolu- 
tion num6rique  complete  d.  Equations  alg6- 
briques  ou  transcendantes,  >  Paris,  1896;  Karl 
V.  Mor,  <Anwendung  der  Homer'schen  Methode 
zur  Berechnung  der  imaginaren  Wurzeln  nume- 
rischer  Gleichungen,*  Innsbruck,  1884. 

Multiple  Roots. — Suppose  that  in  f{x)  =0  there 
are  m  multiple  roots;  that  is,  m  roots  are  equa? 
to  each  other.  Then  /W  ■=(:r-r)«»^(jc),  and 
the  first  derivative  is  r{x)^{x--r)'^4/{x)-\- 
m{x-r)^-^it>{x).  The  fact  that  f{x)  and  f{x) 
have  the  factor  (ic— r)*"-*  in  common  suggests 
the  following  rule  for  the  discovery  of  multiple 
roots:  Find  the  highest  common  factor  of  f{x) 
and  f{x).  If  that  factor  is  («-r}*,  then  r 
occurs  as  a  root  ^  +  1  times.  If  the  highest 
common  factor  is  (flf— r)»(«— r,)',  then  r  occur» 
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as  a  root  5  +  x  times  and  r^  occurs  ^  +  i  times. 
II    f(x)mgx*^2ox^  +  6x  +  9,     then     /'(jif)»24«' 
-40*4-6,  and  the  H.C.P.  is  2a;— 3.     Hence  } 
is  a  double  root. 
Elimination. — Take  the  equations, 

and  let  r^  and  r,  be  the  roots  of  the  second 
equation.  The  necessary  and  sufficient  con- 
ditions that  the  two  equations  shall  have  a 
raot  in  conunon  is  that  /(r,)  or  /(r,)  shall  vanish; 
that  is.  that  the  product  f(u)'f{r^  shall  be 
zero.     Multiplying  together, 

we  get 

Expressing  the  S3rmmetric  functions  of  r,  and 
r.  in  terms  of  the  coefficients  of  the  second  of 
the     given      equations,      we      get      ^V,*— 6.', 

fj  i-  Tj  —  —  6, .  Substituting  these  values,  we  have 
6,»  -  a,fc,6, + ajb^*  -  20,^, + a/6,  -  0^0,64  +  a,^ 

This  expression,  involvmg  the  coefficients  of 
the  two  given  equations,  is  called  the  eliminant 
or  resultarU.  Its  vanishing  is  the  condition  that 
these  equations  have  a  root  in  common.  More 
eenerally,  if  from  n  equations  with  n  —  i  varia- 
bles we  eliminate  the  variables  and  obtain  an 
equation  R— o.  involving  only  the  coefficients, 
the  expression  R  is  called  the  eliminant  or  re- 
sultant of  the  given  equations. 

In  the  above  example  the  elimination  was 
performed  with  the  aid  of  symmetric  functions. 
Of  other  methods  of  elimination  the  best  known 
are  those  of  Etder,  Bezout,  and  Sylvester.  We 
outline  the  last,  known  as  Sylvester's  Dialytic 
Method.     To  eliminate  x  between 

/(jc)  ma^  +ai«»-*  +.  .  .  +a»-o, 

F(jr)s6oflP«+6,«*— *  +  .  .  .+6»-o, 

multiply  the  first  successively  by  x\  x't  x^, ,  .  .  , 
x"»-\  and  the  second  successively  by  x^,  «', 
x'. . . . ,  x*" * ,  and  we  obtain  m+n  eouations.  The 
highest  power  of  ir  is  m  +  n—  i.  If  Hx)  — o  and 
F(x)  —o  have  a  common  root,  it  will  satisfy  all 
the  in +♦»  equations.  If  the  different  powers  of 
X,  viz.,  X,  x\  .  .  .  ,  :c*+»-"*,  be  taken  as  m  +n  —  i 
unknown  quantities,  satisfying  m  +  n  linear 
equations,  a  relation  will  exist  between  the 
coefficients.  This  condition  of  consistency  is 
the  vanishing  of  the  resultant.  This  resultant 
Sylvester  expresses  neatly  in  the  form  of  a  deter- 
minant.    (See  Determinants.) 

Discrimtnants. — It  has  been  shown  that  a 
multiple  root  of  f{x)  -o  is  also  a  root  of  f{x)  -o. 
But  tne  condition  that  these  two  eouations  have 
a  common  root  is  expressed  by  the  vanishing 
of  the  resultant. 

The  resultant  of  f(ar)  -o  and  f  (x)  -o  is  called 
the  discriminant  of  f{x)  -o.  It  may  be  other- 
wise defined  as  the  simplest  function  of  the 
coefficients,  or  of  the  roots,  whose  vanishing 
fignifies  that  the  eqtiation  has  equal  roots. 

To  the  references  already  given,  we  add  the 
following:  <£ncyklopadie  der  mathematischen 
Wissenschaften,'  Band  I.;  E.  Netto,  ^Vorlesun- 
gen  ubcr  Algebra  >  (Leipng.  vol  ».  1806,  vol.  n, 
1900);    Senit,  J.   A.,   *Cou«  d'Alg^bre  Sup^ 


rieure>  (Paris,  2  vols.);  Todhunter,  < Theory  oi 
Equations >  (London,  x88o);  H.  Weber,  <Lehr- 
buch  der  Algebra  >  (Braunschweig,  vol.  i,  1898, 
vol.  II,  1896):  <  £nc)rklop&die  der  elem.  Algebra 
und  Analysis'  (Leipzig.  1903);  F.  Cajori,  <  Intro- 
duction to  the  Modem  Theory  of  Equations* 
(New  York,  1904). 

Florian  Cajori, 
Professor  of  Mathematics,  Colorado  College. 

Equator,  an  imaginary  great  circle  of  the 
celestial  vault  or  on  the  surface  of  the  earth. 
As  used  in  astronomy  the  term  signifies  a  great 
circle  of  the  celestial  vault  at  right  angles  to  its 
axis,  and  dividing  it  into  a  northern  and  a 
southern  hemisphere.  It  is  constituted  by  the 
plane  of  the  earth's  equator,  produced  in  every 
direction  till  it  reaches  the  concave  of  the  ce- 
lestial sphere.  The  sun  is  twice  a  year  in  the 
celestial  equator — ^namely,  at  the  eqtiinoxes, 
whence  the  equator  is  also  known  as  the  equi- 
noctial line,  or  simply  the  equinoctial  (see  Equi- 
nox) .  The  point  m  the  equator  which  touches 
the  meridian  is  raised  above  the  true  horizon 
by  an  arc  which  is  the  complement  of  the  lati- 
tude. The  stm  and  planets  all  have  equators. 
They  rotate  arotmd  their  several  axes,  and  the 
plane  at  right  angles  in  each  case  is  the  eqoiator 
of  the  heavenly  Ixxiy.  In  geography,  the  equa- 
tor is  a  great  circle  on  the  suxtace  of  the  earth 
equidist£uit  from  its  poles,  and  dividing  it  into 
two  hemispheres.  Its  latitude  is  zero;  it  Is 
therefore  marked  on  maps  as  o.  Other  paral- 
lels of  latitude  are  coimted  from  it,  augmenting 
in  their  numerical  designation  as  their  distance 
from  it  north  or  south  increases,  the  poles  being 
90^.  The  plane  of  the  terrestrial  equator  is 
a  plane  perpendicular  to  the  earth's  axis  and 
passing  through  its  center.  The  magnetic  equa- 
tor is  a  somewhat  irregular  line,  nearlv  but  not 
quite  a  great  circle  of  the  earth » in  w&ich  there 
is  no  dip  of  the  magnetic  needle.  It  is  hence 
called  also  the  aclinic  line.  It  is  inclined  to  the 
horizon'  at  an  angle  of  ia°,  and  cuts  it  at  two 
points  almost  exactly  opposite  to  each  other, 
the  one  in  the  Atlantic  and  the  other  in  the  Pa- 
cific. It  is  not  far  from  the  geographical  equa- 
tor, but  its  situation  slowly  alters  year  by  year, 
there  being  a  slow  oscillation  of  the  magnetic 
poles,  while  the  geographical  equator  and  poles 
are  fixed. 

Equato'riml  («of  the  equator*),  a  geo- 
graphical and  astronomical  term.  In  astronomy 
it  is  iisually  applied  to  a  telescope  so  mounted 
as  to  have  a  motion  in  two  planes  at  right  angles 
to  each  other;  one  parallel  to  the  axis  of  the 
earth,  and  the  other  to  the  equator.  Each  axis 
has  a  graduated  circle,  one  for  measuring  decli- 
nation and  the  other  right  ascension.  Clock- 
work is  sometimes  attached  to  the  instrument 
to  give  the  motion  in  right  ascension,  and  thereby 
keep  the  object  constantly  in  the  field  of  the 
instrument.     See  Astronomy. 

Equatorial  Coud^  (^ Elbow  Equatorial*)*  *a 
form  of  equatorial  telescope  invented  by  Loewy, 
of  the  Pans  Observatory.  The  observer  can  re- 
main stationarjr  in  a  comfortable  position,  with 
a  desk-table  built  around  the  eye-piece  end,  and 
can  have  all  this  part  enclosed  from  the  cold, 
and  warmed  if  desired,  at  the  same  time  com- 
manding the  whole  heavens  without  rising  from 
his  chair.     See  Astronomy;  Tblescopb. 

Equatorial  Cnrrtnt.     See  Currents,  Marine 
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Equerry,  ek'we  rl  or  c-querl,  an  officer  of 
the  royal  household  of  Great  Britain  in  the  de- 
partment of  the  master  of  the  horse.  There 
are  six  equerries,  who  are  in  attendance  monthly, 
one  at  a  time,  their  principal  duty  being  to  pre- 
cede the  sovereign  m  a  coach,  when  the  ruler 
rides  abroad  in  state.  The  clerk-marshal,  as  the 
chief  equerry  is  styled,  has  a  salary  of  £500 
per  annum,  and  the  equerries  in  ordinary  £300. 

Equestrian  Order,  or  Equites,  the  order  of 
■knig[hts  in  ancient  Rome.  The  equites  or  knights 
origmally  formed  the  cavalry  of  the  army.  They 
are  said  by  Livy  to  have  been  instituted  by  Rom- 
ulus, who  selected  300  of  them  from  the  three 
principal  tribes.  Soon  after  the  first  Punic  War 
the  equites  became  a  distinct  order  in  the  state, 
and  the  juries  and  the  farmers  of  the  revenue 
were  selected  from  their  ranks.  They  held  their 
position  in  virtue  of  a  certain  property  qualifica- 
tion, and  toward  the  end  of  the  republic  they 
possessed  much  influence  in  the  state.  They  had 
particular  seats  assigned  to  them  in  the  circus 
and  theatre,  and  the  insignia  of  their  rank,  in 
addition  to  a  horse,  were  a  gold  ring  and  a 
tunic  with  two  narrow  purple  stripes.  Their 
privileges  were  curtailed  by  Sulla  and  under  the 
later  emperors  the  order  disappeared  from  the 
stage  of  political  life. 

Equidae,  ek'wi-de,  the  horse  family,  the 
most  highly  speciialized  of  the  perissodactyl  un- 
gulates, characterized  by  the  fact  that  only  one 
toe  (the  third)  in  each  foot  is  now  functional, 
traces  ('the  splint  bones*)  remaining  of  the  two 
other  toes  (the  second  and  fourth)  in  the 
^splint  bones*  hidden  beneath  the  flesh  on  each 
side  of  the  shank  of  the  foot.  (For  the  rela- 
tionships of  this  family  to  the  titanothercs,  tapirs, 
and  rhinoceroses,  see  Ungulata;  and  for  the 
evolution  of  the  characteristic  foot- structure  see 
Horse;  Evolution  of.)  The  family  contains 
but  a  single  genus  (Equus),  structural  distinc- 
tions not  being  of  sufficient  importance  to  sep- 
arate genericaliy  the  modern  horses  from  sev- 
eral extinct  species,  or  from  the  asses  or 
zebras,  or  these  from  each  other.  Apart  from 
the  dependence  upon  a  single  toe,  the  family 
is  characterized  by  the  facts  that  the  orbit  is 
complrtely  surrounded  by  bone ;  the  incisor  teeth 
are  chisel-shaped;  the  canines  or  ^tushes*  are 
rudimentary  (when  present),  and  the  premolars 
(except  the  first  or  *wolf  tooth*)  nssemble  the 
hyp'selodont  molars.  Externally  the  members  of 
this  family  are  robust,  with  comparatively  slen- 
der limbs,  the  feet  ^booted*  in  a  single  horny 
hoof,  encasing  the  terminal  phalanx;  the  body 
thickly  dothed  with  short  close  hair,  which, 
however,  becomes  longer,  and  in  some  species 
profuse,  forming  a  mane,  on  the  nape  and  tail. 
The  colors  are  apt  to  be  disposed  in  dark 
stripes  on  a  yellow  or  brownish  ground,  most 
strikingly  in  tht  zebras,  but  traceable  in  most 
others.  There  are  never  any  horns,  and  speed 
is  depended  on  to  escape  from  enemies  which 
cannot  be  beaten  oflF  by  kicking  with  the  hind 
feet,  while  struggles  between  rival  males  for  the 
leadership  of  the  bands  of  mares  are  carried  on 
mainly  by  biting  and  striking;  with  the  fore  feet. 
The  fore-limbs,  or  both  pairs,  have  a  callous  " 
pad  tipon  the  inside,  ^which,*  says  Beddard,  <*is 
possibly  to  be  looked  upon  as  an  aborted  gland, 
probably  originally  of  use  as  secreting  some 
odorous  substance  calculated  to  enable  strayed 
member*  of  tht  herd  to  r6gam  tKeir*  compan- 


ions.* The  whole  structure  of  the  equidde  has 
been  developed  in  adaptation  to  a  life  upon  open 
dry  plains,  where  ability  to  travel  with  rapidity 
and  to  live  upon  grass  and  herbage  has  been 
perfected  to  a  high  degree.  The  stomach  has 
no  such  complicated  arrangement  for  the  as- 
similation of  this  comparatively  mnutritious  diet 
as  has  been  acquired  by  the  ruminants  (q.v.). 
The  alimentary  canal  is  of  great  length  (about 
eight  times  the  length  of  the  body)  ;  and  the 
stomach,  simple  in  form,  is  divided  into  a  car- 
diac, and  a  pprlork:  part,  sharply  distingdsked  by 
the  dense  epithelium  hning  of  the  former.  The 
caecum  is  twice  as  large  as  the  stomach,  and 
there  is  no  gall-bladder.  The  teats  are  two  in 
number  and  situated  in  the  groia  One  or  two 
foals  are  produced  at  a  birth  after  a  gestation 
of  about  II  months.  All  the  species  are  gregari- 
ous and  polygamous ;  and  like  most  such  animals 
are  readily  tamable,  though  the  zebra  has  proved 
somewhat  intractable  and  useless  to  mankind. 

The  family  in  the  course  of  its  history  has 
occupied  all  the  larger  land-areas  of  the  gtobe 
except  Australia;  but  although  its  ancestors 
abounded  in  both  Americas  in  the  past,  and 
modern  horses  run  wiM  have  multipHea  and 
flourished  exceedingly  upon  their  grassy  plains, 
no  living  species  inhabited  the  New  World. 
In  the  Old  World  the  horse  or  horses  and  one 
of  the  asses  were  Asiatic  and  European;  a 
second  species  of  ass  and  the  various  zebras 
were  wholly  African.  See  Ass;  Horse;  Quao- 
ga;  Zebra. 

Equilib'rium,  a  state  of  equipoise,  pro- 
duced by  the  mutual  counteraction  of  two  or 
more  forces;  as  the  state  of  the  two  ends  of 
a  lever  or  balance  when  both  are  charged  with 
equal  weight.  Equilibrium  is  characterized  by 
three  phases.  When  a  body  suspended  by  a 
striiig,  for  example,  on  being  slightly  moved  out 
of  any  position,  always  tends  to  return  to  its 
position,  that  position  is  said  to  be  one  of  stable 
equilibrium;  when  a  body  like  a  stick  or  other 
object  balanced  on  its  point  will  not  thus  return 
to  its  previous  position,  its  position  is  said  to  be 
one  of  unstable  equilibrium;  and  when  a  body 
such  as  a  sphere  resting  upon  a  hcmzontal  plane 
wilt  rest  in  any  position  in  which  it  is  placed, 
it  is  said  to  be  of  neutral  or  indifferent  equi- 
librium, 

Eqiiilibrium,  in  physiology,  the  ability  to 
maintain  the  body  by  proper  muscular  force  tm- 
der  nervous  control,  so  that  it  can  perform  co- 
ordinated movements,  or  resist  the  force  of 
gravity.  By  equilibrium  is  here  meant  the  con- 
trol of  the  body  in  the  upright  position,  a^art 
from  the  localized  processes  of  co-ordinatioa. 
Loss  of  equilibrium  shows  itself  particularly  in 
walking  and  running.  Here  the  centre  of  grav- 
ity of  the  body  is  constantly  changing  and  the 
ability  of  the  individ*ial  to  hold  himself  erect 
depends  upon  a  number  of  features.  The  eye, 
the  tactile  sense  of  the  feet,  the  joint-senses,  the 
muscular  sense  that  weighs  the  various  muscular 
movements,  and  the  higher  cerebral  centres  are 
all  involved,  and  loss  of  equilibrium  or  inco- 
ordination may  result  from  disease  or  injury  to 
any  of  these  functions.  Loss  of  eyesight  does 
not  necessarily  involve  any  loss  of  equilibrium, 
but  loss  of  tactile  sense  of  the  feet,  such  as 
is  seen  in  locomotor  ataxia,  or  in  people  wbo 
have  had  their  feet  frozen,  almost  invariably  pro- 
duces a  loss  of  equilibrium,    in  the  same  disease 
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(locomotdr  ftUxia),  and  in  forms  of  lieuritis, 
the  loss  of  muscular  sense  and  joint-sense  pro- 
duces similar  phenomena.  For  the  higher  cere- 
bral centres  of  control  there  is  good  reason  to 
bcliere  that  the  semicircular  canals  in  the  in- 
ternal ear  constitute  a  special  sense-organ  for 
the  determination  of  the  direction  of  the  move- 
ments of  the  head  which  are  so  essential  in 
the  preservation  of  general  equilibrium.  Dis- 
eases of  the  semicircular  canals  are  frequently 
accompanied  with  dizziness  and  vertigo.  It 
also  seems  probable  that  certain  areas  in  the 
cerebellum  are  closely  associated  with  die  equi- 
librium. See  Cekebellom;  Inoo-ordination  ; 
LocoMOTcm  Ataxia. 

Equilibrium,  ChemicaL  In  mechanics  a 
system  is  said  to  be  in  equilibrium  when  the 
forces  that  act  upon  it  are  precisely  balanced,  so 
that  their  resultant  is  everywhere  zero.  A 
system  is  similarly  said  to  be  in  chemical  equi- 
librium when  its  state  is  such  that  there  is  no 
tendency  toward  a  sensible  chemical  change, 
in  any  of  its  parts.  '  The  absence  o£  chemical 
action  may  be  absolute,  or  merely  apparent.  In 
other  words,  there  may  be  no  chemical  changes 
going  on  at  all,  or  there  may  be  opposite 
changes  going  on  simultaneously,  in  such  a  way 
that  no  resultant  modification  can  be  observed 
in  any  part  of  the  system,  however  small  the 
part  selected  for  observation  may  be.  In  the 
latter  case  the  existence  of  the  simultaneous 
and  opposite  reactions  can  only  be  indirectly 
inferred  from  a  study  of  the  system  when  it  is 
not  in  equilibrium. 

Acconiing  to  the  theory  of  chemical  affinity 
that  was  held  before  the  importance  of  mass- 
action  was  understood,  two  substances  other 
would  oombtne  or  wo«Id  not,  according  as  their 
^affinities'  were  more  or  less  completely  satis- 
fied in  the  combined  state,  or  in  the  uncombined 
state.  That  this  view  is  entirely  inadequate 
to  explaki  tfte  f&cts  of  chemistry  is  mad^  evideht 
by  th^  foflowihg  simple  example:  Whtn 
steam  is  passed  ov«r  red-hot  iron  filings,  it  is 
decomposed  intb  oxygen  and  hydrogen,  the  iron 
absorbing  the  oxygen  with  the  formation  of 
oxide  of  inwi,  whHe  the  hydrogen  escapes  in  the 
free  state;  b«t  if  hydrogen  is  passi^d  over  red- 
hot  oxide  of  iron,  the  oxide  is  redticed  to  the 
metallic  state,  its  oxygen  combining  with  Ae 
hydrogen  to  prodtice  steam,  which  passes  on  in 
the  hydrogen  current.  This  apparent  contra- 
diction may  be  best  explained  by  assuming  that 
when  a  mixture  of  steam  and  hydrogen  is  in 
contact  with  a  red-hot  mixture  of  iron  oxide 
and  metallic  iron,  both  of  the  foregoing  re- 
actions take  place  simultaneously.  If  the  metal- 
lic iron  and  the  steam  are  present  in  excessive 
amounts,  the  resultant  action  will  be,  oi|  the 
whole,  the  oxidation  of  the  iron  and  the  decom- 
position of  the  steam;  while  if  the  iron  oxide 
and  the  hydrogen  are  present  in  excess,  the  re- 
sultant action  will  be  die  reduction  of  the  oxide 
to  the  metallic  state,  and  the  simultaneous  for- 
mation of  steam.  It  is  therefore  apparent  that 
in  some  reactions,  at  any  rate^  the  relative 
masses  in  which  the  various  constituents  are 
present  must  be  considered  with  much  care, 
before  any  prediction  of  the  chemical  deport- 
ment of  the  mixture  ean  be  made.  Attention 
was  first  directed  to  Mb  fact  Xfy  Claude  Louis 
Berthollet  (<E88ai  de  statique  cfaimique,>  1803). 
In  the  example  cittd  above,  if  the  iron,  iron 


oxide,  hydrogen,  and  steam  were  left  in  contact 
in  a  closed  vessel,  a  state  of  apparettt  equilibrium 
would  be  finally  attained,  in  which  the  forma- 
tion and  decomposition  of  the  steam  t^ould 
occur  with  equal  rapidity,  so  that  no  visible 
change  would  take  place  thereafter.  When  this 
state  of  ^chemical  equilibrium*  is  attained,  the 
abstraction  of  hydrogen  or  of  iron  oxide,  or 
the  addition  of  steam  or  of  metallic  iron,  will 
destroy  the  equilibrium,  and  more  iron  will  be 
oxidized,  until  a  new  state  of  equilibrium  is 
established.  Similarly,  the  abstraction  of  steam 
or  of  metallic  iron,  or  the  addition  of  h^drogoi 
or  of  iron  oxide,  when  the  system  is  m  eqiii- 
librium,  will  be  followed  by  the  reduction  of  a 
portion  of  the  iron  oxide,  and  the  establishment 
of  a  new  state  of  equilibrium.  According  to 
Berthollet,  all  reactions  are  fundamentally  of 
this  kind.  When  sodium  chloride  is  added  to 
a  solution  of  silver  nitrate,  we  know  that  the 
silver  is  all  thrown  down  in  the  form  of  an 
insoluble  diloride.  In  this  case,  Berthollet 
would  consider  that  the  sodium  chloride,  sodium 
nitrate,  silver  chloride,  and  silver  nitrate  tend 
toward  a  state  of  ctiemical  equilibrium,  but 
that  since  the  silver  chloride  is  continually  re- 
moved from  the  solution  by  reason  of  its  insolu- 
bility, it  is  impossible  for  the  state  of  equilib- 
rium ever  to  be  attained,  just  as  it  would  be 
impossible  for  such  a  state  to  be  attained  in 
our  previous  illustration  i!  one  of  the  cbnstit- 
uents  (sa^  the  iron  oxide)  were  removed,  or 
rendered  inactive  in  any  way,  as  fast  as  it  were 
formed. 

The  ideas  of  Berthollet  have  been  found  to 
be  Sound  in  their  essentials,  and  they  have 
served  as  the  foundation  stones  for  the  modem 
thebry  of  chemical  action,  though  their  full 
development  cannot  be  explained  without  the 
use  of  the  differential  calculus.  The  basis  of 
the  theory  of  mass-action,  so  far  as  solutions 
are  concerned  at  all  events,  appears,  to  be  sub- 
stantially as  follows:  Two  substances  in  solu- 
tion cannot  combine  with  each  other,  except 
when  a  molecule,  or  ion  (see  Solution)  of  tne 
one,  hi  its  wandering  through  the  solution, 
dianceS  to  encounter  a  molectue  or  ion  of  the 
other.  Now  while  we  do  not  know  the  actual 
number  of  encounters  that  take  place  in  a  given 
time  between  molecules  of  different  kinds,  we 
do  know  that  in  a  homogeneous  solution  the 
chance  that  any  one  given  molecule  of  the  first 
kind  will  encounter  some  molecule  of  the  second 
kind  within  (say)  the  next  second,  is  stricdy 
proportional  to  the  number  of  molecules  of  the 
second  kind  that  are  present  in  the  Solution; 
and  conversely,  the  chance  that  any  given  mole- 
cule of  the  second  kind  will  encounter  some 
molecule  of  the  first  kind,  within  the  next  sec- 
ond is  strictly  proportional  to  the  number  of 
molecules  of  the  nrst  kind  that  are  present 
Since  the  number  of  molecules  of  each 
kind  that  are  present  in  an  actual 
solution  is  practically  infinite,  this  amounts 
to  saying  that  the  actual  number  of  encoun- 
ters between  molecules  of  different  kinds, 
in  one  second,  is  proportional  to  the  product 
of  the  numbers  of  molecules  of  die  first  and 
second  kinds  that  are  present.  As  an  illnstta- 
tion  of  the  usefulness  of  this  principle,  we  may 
consider  the  equilibrium  of  a  mixture  of  acetic 
add  and  ethyl  alcohol.  Some  of  the  acid  com- 
bines with  some  of  the  alcohol  to  form  water 
and  ethyl-acetic  ester  (see  Esna),  but  die  re- 
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action  is  tierer  complete,  since  a  state  of  equi- 
librium is  attained  after  a  time,  in  which  the 
inverse  combination  takes  place  just  as  fast  as 
the  direct  one.    The  molecular  weight  of  acetic 
acid  (CHaCOCH)   is  60,  that  of  ethyl  alcohol 
(GH»OH)   is  46,  that  of  ethyl-acetic  ester  or 
ethyl  acetate   fCHsCOG.CH*)    is  88,  and  that 
of  water   (HaO)   is  18.    A  mass  of  any  sub- 
stance which  contains  as  many  grams  as  there 
are  units  in  the  molecular  weight  of  the  sub- 
stance is  known  as  a  ^gram-molecule®  of  the 
substance.      This    name    is    rather    unhappily 
chosen,  but  the  idea  itself  is  a  useful  one,  and 
is  commonly  employed  in  modern  writings  upon 
theoretical  chemistry.    Let  us  sum)ose  that  one 
gram-molecule   of   acetic   acid    (60   grams)    is 
originally    mixed    with    M    gram-molecules    of 
■ethyl  alcohol  (46M  grams),  and  with  N  gram- 
molecules   (i8m  grams)   of  water,  and   let  us 
inquire  what  the   composition  of  the   mixture 
will  be  when  the  state  of  final  chemical  equi- 
librium has  been  attained.    The  advantage  of 
taking  the  gram-molecule  as  the  unit  of  mass 
is,  that  when  this  unit  is  used  the  number  of 
g;rams  of  acetic  acid,  alcohol,  and  water  that 
are  originally  present  will  be  proportional   to 
I,  M  and  N.  and  we  may  speak  of  M  and  N, 
and  write  tnem  in  our  equations  precisely  as 
though  they  were  really  the  number  of  actual 
molecules  present.    The  acetic  acid  and  alcohol 
act  upon  each  other  as  indicated  by  the  equa- 
tion CH,COO.H  -•-  CJLOH  =  CH.COO.C.H.+ 
HsO.    Now  let  Li  assume  that  when  the  state 
of  equilibrium  has  been  attained,  X  gram-mole- 
cules   of   the  alcohol   have   been   decomposed. 
This    implies   that   X    gram-molecules    of   the 
acetic  acid  have  also  been  decomposed,  and  that 
X  gram-molecules,  each,  of  water  and  of  ethyl 
acetate  have  been  formed.    The  total  numbers 
of   gram-molecules  of  the   various    substances 
that  are  present  when  the  final  state  of  equilib- 
rium is  attained  are  therefore  as  follows :  Acetic 
acid,  I — X;  alcohol,  M  —  X;  water,  X;  ethyl 
acetate,  N  +  X.    The  number  of  molecular  col- 
lisions per  second,  in  which  r  molecule  of  acetic 
acid  encounters  a  molecule  of  alcohol,  is  there- 
fore (in  the  final  state)  proportional  to  (i  —  X) 
(M  —  X) ;   and   since   the   chemical   action   is 
itself  proportional  to  the  number  of  such  coUi- 
.  sions,  we  may  assume  that  the  number  of  gram- 
molecules  of  ethyl  acetate  formed  per  second, 
in    the    state    of    equilibrium,    is    A(i  —  X) 
(M  —  X),  where  A  is  a  constant  whose  value 
we  do  not  know.     The  same  line  of  reasoning 
shows  that  the  number  of  gram-molecules  of 
ethyl  acetate  that  are  lost   trom  the  solution, 
in  the  same  time,  through  combining  with  water 
to    reproduce    acetic    acid    and    alcohol,    is    B 
CN-fX)X,    where    B     is    another    constant, 
whose  value  is  also  unknown.    Since  the  exist- 
ence of  equilibrium  requires  that  the  quantity 
of    ethyl    acetate    present    shall    be    constant, 
we  have  A(i  — X)    (M  — X)  =B(N  +  X)X. 
Now  it  is  known  by  experiment  that  when  the 
original  mixture  is  free  from  water,  and  con- 
tains  chemically   equivalent   amounts  of  acetic 
acid  and  alcohol,  so  that  M  =  i  and  N  =  0, 
the  state  of  final  equilibrium  is  attained  when 
X  =  t»      If  these  values  of  M,  N  and  X  are 
substituted  in  the  foregoing  equation,  we  find 
that  A  and  B  are  connected  by  the  necessary 
relation  A  =  48.     If  we  replace  A  by  4B  and 
then  divide  through  by  B,  the  foregoing  equa- 
tion reduces  to  4  (i— X)  (M— X)  =  (N+X)X, 


or  3X*^(4+4M  +  N)X-f4M  =  0,  a  quad- 
ratic equation  from  which  the  value  of  X  (that 
is,  the  number  of  cram-molecules  of  acetic  acid 
decomposed)  may  be  inferred,  in  the  final  state 
of  equilibrium,  for  any  desired  initial  mixture 
of  acetic  acid,  alcohol,  and  water.  This  example 
has  been  given  at  some  length,  both  because  it 
illustrates  clearly  the  principles  of  chemical 
equilibrium  and  the  law  of  mass-action,  and 
because  reactions  of  this  very  kind,  in  which 
esters  are  formed  by  the  direct  action  of  an 
acid  upon  an  alcohol,  have  a  special  historic 
interest,  since  their  study  has  contributed  in 
no  small  measure  toward  placing  the  modem 
theory  of  chemical  equilibrium  upon  a  firm 
foundation. 

When  it  is  desired  to  determine  the  state  of 
a  chemical  system  after  the  lapse  of  a  definite 
interval  from  an  initial  instant  for  which  its 
state  is  given,  we  must  form  a  differential 
equation  in  which  the  condition  is  expressed 
that  the  chemical  change,  per  unit  of  time,  is 
proportional  (as  above)  to  the  product  of  the 
number  of  gram-molecules  of  the  reacting  sub- 
stances that  are  present  at  the  instant  consid- 
ered; and  having  formed  this  equation  and  in- 
tegrated it,  we  obtain  an  expression  in  which 
the  composition  of  the  system  is  expressed  as 
a  function  of  the  time.  When  several  sub- 
stances that  may  react  upon  one  another  are 
present,  the  differential  equation  is  more  com- 
plicated in  form,  as  might  be  expected;  but  for 
details  of  this  sort  reference  must  be  made  to 
works  on  theoretical  chemistry.  When  the 
system  contains  several  acids  and  one  or  more 
bases,  the  distribution  of  the  bases  among  the 
various  acids  may  be  investigated  in  accordance 
with  similar  principles,  and  by  comparing  the 
numerical  results  that  are  thus  obtained  with 
the  facts  of  observation,  estimates  of  the  true 
relative  ^affinities'  of  the  acids  may  be- had. 

When,  as  is  often  the  case,  the  course  of  a 
reaction  depends  upon  the  temperature^  the 
principles  of  mass-action  apply  as  before,  but 
regard  must  also  be  had  for  the  laws  of  ther- 
modynamics (q.v.),  which  usually  impose  cer- 
tain limitations  upon  the  equations.  The  full 
Aeory  of  chemical  changes  in  which  thermody- 
namical  considerations  play  an  important  part 
was  given  by  J.  Willard  Gibbs,  in  a  paper  of 
great  power  and  originality  entitled  ^On  the 
Equilibrium  of  Heterogeneous  Substances*^ 
published  in  the  ^Transactions  of  the  Connecti- 
cut Academy  of  Arts  and  Sciences^  for  1875. 
This  paper  is  exceedingly  difficult  reading  on 
account  of  its  generality,  but  it  contains  the 
germs  of  many  discoveries  that  were  made  years 
afterward.  Consult:  Nemst^  <  Theoretical 
Chemistry.^ 

Equine  Antelope.     See  Blaubok. 

Equinoc'tial,  in  astronomy,  synonymous 
with  e9uator.  When  the  sun  is  on  the  equator 
there  is  equal  length  of  day  and  ni^ht  over 
all  the  earth:  hence  the  name  equinoctial  See 
Equator;  Equinox. 

Equinoctial  Gale,  a  gale  popularly  sup- 
posed to  occur  at  the  time  of  the  spring  or 
autumn  equinox.    See  Equinox. 

Ekjuinoctial  Points  are  the  two  points 
wherein  the  equator  and  ecliptic  intersect  each 
other;  the  one,  being  the  first  point  of  Aries, 
is  called   the  vernal  point;  and  the  other,  in 
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the  first  point  of  Libra,  the  autunmal  point 
See  Ecliptic;  Equinox;  Equinoxes,  Preces- 
sion OF  TKl^ 

Eqiiinofvalgiis.    See  Deformities. 

Eqninoyarua.     See  Deformities. 

E'qumoz^  in  astronomy,  is  that  time  ol 
the  year  when  the  day  and  night  are  equal: 
the  length  of  the  day  is  then  12  hours;  the 
sun  is  ascending  6  hours,  and  descending  the 
same  time.  This  is  the  case  twice  a  year,  in 
spring  and  in  autumn,  when  the  sun  is  on 
the  equator.  When  the  sun  is  in  this  situation 
the  horizon  of  every  place  is  divided  into  two 
equal  parts  by  the  circle  bounding  light  and 
darkness ;  hence  the  sun  is  visible  everywhere 
12  hours,  and  invisible  for  the  same  time  in  each 
■24  hours.  The  vernal  equinox  is  on  21  March, 
and  marks  the  beginning  of  spring;  the  au- 
tumnal is  on  23  September,  which  is  consid- 
ered the  commencement  of  autumn;  at  all  other 
times  the  length  of  the  day  and  of  the  night 
are  unequal,  and  their  difference  is  the  greater 
the  more  we  approach  either  pole,  and  in  the 
same  latitude  it  is  everywhere  the  same.  On 
the  equator  this  inequality  ^  entirely  vanishes ; 
there,  during  the  day,  which  is  equal  to  the  night, 
the  sun  always  ascends  six  hours  and  descends 
six  hours.  In  the  opposite  hemisphere  of  our 
earth  the  inequalitjr  of  the  days  increases  in  pro- 
portion to  the  latitude:  the  days  increase  there 
while  they  diminish  with  us,  and  vice  versa. 
The  points  where  the  ecliptic  intersects  the 
equator  are  called  equinoctial  points.  The 
▼cmal  equinoctial  point  was  formerly  at  the 
entrance  of  the  constellation  of  Aries;  hence 
the  next  30  degrees  of  the  ecliptic,  reckoned  east- 
ward from  it,  have  been  called  Aries;  but  this 
point  long  ago  deserted  the  constellation  of 
Aries,  and  now  stands  in  Pisces;  for  it  is 
found  by  observation  that  the  equinoctial  points, 
and  all  the  other  points  of  the  ecliptic,  are  con- 
tinually moving  backward  or  westward;  which 
tetrograde  motion  of  the  equinoctial  points  is 
what  is  called  the  precession  of  the  equinoxes. 
It  appears  from  the  result  of  calculations  that  the 
path  of  either  of  the  poles  is  a  circle,  the  poles 
of  which  coincide  with  those  of  the  ecliptic, 
and  tibat  the  pole  will  move  along  that  circle 
so  slowly  as  to  accomplish  the  whole  revolution 
in  about  25,800  years  nearly.  The  diameter  of 
this  circle  is  equal  to  twice  the  inclination  of 
the  ecliptic  to  the  equator,  or  about  47**-  Now, 
as  the  ecliptic  is  a  fixed  circle  in  the  heavens, 
but  die  equator,  which  must  be  equidistant  from 
the  poles,  moves  with  the  poles,  therefore  the 
equator  must  be  constantly  changing  its  inter- 
section with' the  ecliptic.  And  from  the  best 
observations  it  appears  that  the  equator  cuts 
the  ecliptic  every  year  50.25"  more  to  the  west- 
ward than  it  did  the  year  before ;  hence  the  sun's 
arrival  at  the  equinoctial  point  precedes  its 
arrival  at  the  same  fixed  point  of  the  heavens 
every  year  by  20  minutes  23  seconds  of  time, 
or  by  an  arc  of  50.25*.  Thus,  by  little  and  little, 
these  equinoctial  points  will  cut  the  ecliptic  more 
and  more  to  the  westward,  till,  after  25,800 
years,  they  return  to  the  same  point.  See  Day  ; 
EcuPTic;  Equator. 

Bqidnoxet,  Precetaioti  of  the,  the  motion 
of  the  equinoxes  along  the  ecliptic  due  to  the 
chanf^e  in  the  direction  of  the  earth's  axis  of 
jxytatiott,  caosed  by  the  attraction  of  the  moon 


and  sun  on  the  protuberant  eqtiatorial  riog  of 
the  earth.    See  Equinox. 

Equiseta'ceae.  See    EquisetaUs    under 

Ferns  and  Fern  Allies. 

Equise'tum.  See  Equisetales  under  Ferns 
AND  Fern  Allies. 

Equites,  ek'wi-tcz.    See  Equestrian  Order. 

Equi^  is  ^that  system  of  justice  which 
was  administered  by  the  high  court  of  chancery 
in  England  in  the  exercise  of  its  extraordinary 
jurisdiction.*    Bispham,  ^Principles  of  Equity.^ 

In  England,  prior  to  the  American  Revolu- 
tion, the  courts  were  divided  into  courts  of 
law  and  courts  of  equity.  In  the  law  courts  the 
parties  were  compelled  to  proceed  strictly  ac- 
cording to  the  law  and  the  practice,  and  the 
forms  of  pleading  were  so  intricate  that  many 
cases  were  decided  on  the  pleadings  without  the 
merits  of  the  case  ever  being  heard;  and  often 
when  the  cause  was  heard  it  was  impossible  to 
administer  justice  on  accotmt  of  the  form  of 
action,  the  parties  to  the  action,  and  the  cause 
of  action  on  which  suit  had  been  brought.  In 
the  courts  of  equity  they  were  not  restricted  by 
the  technical  pleadings ;  amendments  could  more 
readily  be  granted;  the  parties  to  the  action 
could  be  changed  by  either  dropping  some  or 
adding  others;  and  the  decree  could  be  framed 
to  meet  the  particular  question  involved,  so 
that  justice  would  be  done  to  all  the  parties 
interested. 

After  the  Revolution  the  States  adopted  the 
English  system;  but  while  some  of  them  have 
kept  strictly  to  that  system  and  have  had  dis- 
tinct courts  of  law  and  of  equity,  other  States 
have  law  and  equity  administered  by  the  same 
judges  and  cotirts,  at  one  time  sitting  as  courts 
of  law  and  at  another  time  as  courts  of  ec^uity. 

Some  of  the  rules  and  maxims  of  equity  are : 
•Equity  considers  that  as  done  which  ought  to  be 
done.*  ^Equity  acts  wi  personam.^  *He  who 
comes  into  equity  must  do  so  with  dear  handsL* 
•Between  equal  equities  priority  of  time  will 
prevail.®  •Between  equal  equities  the  law  will 
prevail.'  •No  right  without  a  remedy.*  •VVTien 
a  court  of  equity  has  once  acquired  jurisdiction 
of  a  cause  it  will  continue  to  act  until  the 
matter  is  finally  disposed  of.* 

Equity  is  divided  into  three  great  classes  or 
divisions :  Equitable  titles,  equitable  rights,  and 
equitable  remedies.  Equitable  titles  are  those 
which  are  recognized  only  by  a  court  of  equity, 
as  where,  when  a  person  gave  value  for  a 
chose  in  action  which  was  assigned  to  him,  the 
assignment  was  not  recognized  at  law,  as  it 
would  violate  the  rules  against  champerty  and 
maintenance,  but  equity  allows  the  assignee  to 
bring  suit  in  the  name  of  the  assignor.  Equi- 
table rights  arise  where  a  guardian  enters  into 
a  transaction  with  his  former  ward  a  very  short 
time  after  the  ward  has  obtained  his  majority. 
If  wifhin  a  reasonable  time  the  ward  returns 
what  he  received  from  the  guardian  the  guardian 
will,  in  equity,  be  compelled  to  return  the  prop- 
erty to  the  ward.  Equitable  remedies  arise  m 
those  cases  in  which  the  law  recognizes  a  right 
but  cannot  enforce  it,  as  where  a  contract  is 
made  for  the  sale  of  a  piece  of  property,  if  the 
seller  refuses  to  convey,  the  purchaser's  remedy 
at  law  is  for  damages  for  breach  of  the  con- 
tract ;  but  in  equity  the  court  will  decree  specific 
performance.  Generally  this  applies  only  to  real 
estate,  because  if  it  is  personal  property,  after 
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the  damages  are  recovered  other  personal  prop- 
erty of  the  same  kind  can  be  purchased;  but 
if  the  personal  property  is  of  such  nature  that  it 
cannot  be  duphcated,  such  as  a  painting  by  a 
particular  artist,  equity  will  affirm  relief  in  the 
way  of  specific  performance. 

Suits  in  equity  are  commenced  by  a  bill  or 
petition.  The  bill  niay  be  amended,  or,  if  the 
proceeding  have  gone  too  far  for  that,  a  sup- 
plemental bill  may  be  filed.  The  defense  is  by 
demurrer,  plea,  or  answer.  The  judgment  of 
the  court  is  called  a  decrees  and  the  relief 
granted  is  such  as  to  affect  all  the  parties,  and 
is  adapted  to  the  facts  and  circumstances  of 
that  particular  case.  The  general  rules  of  evi- 
dence are  the  same  as  in  a  proceeding  at  law, 
but  the  answer  to  the  bill,  if  made  under  oath, 
is  evidence  for  the  defendant  in  so  far  as  it  is 
responsive  to  the  bill. 

Equity,  Courts  of.     See  Court. 

Equity  of  Redemption.  Upon  a  mort- 
gage, although  the  estate,  upon  non-payment  of 
the  money,  becomes  vested  in  the  mortgagee, 
yet  equity  considers  it  only  a  pledge  for  the 
money,  and  gives  the  party  a  right  to  redeem, 
which  is  called  his  equity  of  redemption.  If  the 
mortgagee  is  desirous  to  bar  the  equity  of  re- 
demption he  may  oblige  the  mortgagor  either  to 
pay  the  money  or  be  foreclosed  of  his  equity, 
which  is  done  by  proceedings  in  chancery  by  bill 
of  foreclosure.  See  Chancery;  Equity;  For- 
feiture; Mortgage;  Rbdehption. 

Bquiv'alent»  having  equal  value,  power, 
area,  or  volume.  As  the  quantities  by  weight  of 
bodies  which  combine  with  hydrogen,  oxygen, 
and  one  another  are  fixed,  there  is  always  one 
simplest  proportion  in  which  they  can  be  re- 
garded as  combining  with  or  substituting  one 
another.  This  quantity  was  called  by  Dalton  the 
atomic  weight,  because  he  considered  these  pro- 
portions as  the  comparative  weights  of  the 
atoms,  or  ultimate  particles  of  the  bodies.  The 
term,  however,  was  regarded  as  hypoth^ica^ 
and  both  combining  proportion  and  equivalent 
were  proposed  instead.  The  latter,  which  was 
suggested  by  Dr.  Wollaston,  was  accepted,  and 
was  till  quite  recently  applied  to  elements 
and  compounds.  It  has  been  shown,  however, 
that  quantities  were  thus  styled  equivalent  which 
were  not  so  in  any  sense  of  the  term.  Thus, 
while  one  part  by  weight  of  hydrogen  combines 
with  8  of  oxygen,  and  8  of  oxygen  with  14  of 
nitrogen,  this  quantity  of  nitrogen  combines  not 
with  I  but  with  3  of  hydrogen.  Strictly,  there- 
fore, the  quantity  of  nitrogen  equivalent  to  i  of 
hydrogen  is  43^.  The  older  equivalent  notation 
was  consequently  irregular  and  unsystematic, — 
equivalents  being  used  in  some  cases  but  not  in 
others.  Hence  has  arisen  the  modern  use  of 
the  word,  in  which  it  is  expressly  distinguished 
from  the  combining  proportion  or  atomic  weight. 
The  latter  is  the  number  which  best  denotes 
the  ijroportion  in  which  the  substance*  reacts 
chemically  with  all  other  bodies,  and  which  is 
fixed  by  reference  not  to  mere  proportional 
weight,  but  also  to  vapor  density,  specific  heat, 
crystalline  form,  diffusion,  e^c ;  physical  phenom- 
ena, in  which  certain  relations  are  so  constant 
that  they  presumaUy  indicate  natural  laws.  The 
former  simply  denotes  the  proportion  by  weight 
in  which  a  body  combines  with  or  replaces  a  unit 
of  hydrogen.   See  Chemistry. 


Equideas,  ^-kwoolig-us,  is  astronomy 
(«the  Colt»  or  *Little  Horse*),  one  of  the  48 
original  constellations  of  the  AlmajfeSt,  sitnated 
just  between  the  head  of  Pegasus  m^  Delphinus, 
It  has  Aquarius  on  its  south  si3e.  It  is  a  very 
inconspicuous  constellation,  its  brightest  star 
being  of  the  fourth  magnitude.  Also  a  name 
given  to  the  rack,  or  instrument  of  torture. 

Era.     See  Chronology;  Epoch. 

Era  of  Good  Feeling,  1817-23.  In  Ameri-^ 
can  political  history,  Monroe's  two  administra- 
tions, up  to  the  canvass  for  his  successor. 
There  were  practically  no  issues,  and  but  one 
party.  The  issue  on  which  the  Federalist  jprty 
was  founded  had  long  since  been  appropriated 
by  the  Democrats,  and  it  had  foohshly  taken 
theirs  in  exchange;  the  embargo  and  the  war 
had  created  a  sectional  issue,  but  the  peace  ended 
that  and  left  absolutely  no  pretext  for  division. 
The  Hartford  Convention  (q.v.)  had  killed  the 
old  leaders  politically;  the  new  ones  had  joined 
the  Democrats,  because  the  embargo  and  the 
war  had  driven  New  England  capital  from  com- 
merce into  manufactures,  and  it  wished  to  de- 
mand tariff  favors  from  the  administration.  But 
it  was  a  decade  before  the  tariff  and  internal 
improvements,  the  next  division  lines,  assumed 
theoretic  consistency.  Monroe  issued  an  inau- 
l^ural  in  181 7  especially  to  placate  the  Federal- 
ists; and  followed  it  by  a  tour  through  New 
England  where  he  was  received  with  immense 
ovations  from  both  parties.  He  was  unanimously 
re-elected  in  1820,  save  for  the  whim  of  one 
elector  who  did  not  object  to  him.  The  personal 
factions  which  contested  the  field  in  1824,  ^^^ 
coalition  (q.v.)  which  decided  the  result,  and 
the  Jacksonians*  fury  over  it,  effectually  ended 
the  good  feeling. 

Eragros'ttB,  a  large  genua  of  the  grass 
family,  represented  in  America  by  About  30  spe- 
cies, either  native  or  ntturalized.  The  species 
are  from  a  few  inches  to  sereiral  leet  in  height, 
and  are  found  in  nearly  all  parts  of  tiie  United 
States.  None  are  of  commercial  importance^  akid 
such  as  are  used  for  hay  are  acdd^ital  growths 
among  cultivated  grasses.  The  itrong-scented 
eragrostis  (E,  major),  is  an  ill-smelling  grass, 
but  tall,  erect,  and  rather  handoomCj  owing  to 
the  shape  and  size  of  its  leaves.  It  is  found  in 
almost  every  part  of  the  United  States  and  On- 
tario,  naturalized  from  Europe. 

Erard,  S-rar,  Sebastien,  French  musical 
instrument  maker:  b.  Strasburg  5  April  I7ji;  d. 
Passy,  near  Paris,  5  Aug.  i^i.  He  wetit  tt> 
Paris  at  18.  and  with  his  brother,  Jean  Bap- 
tiste,  produced  pianofortes  so  superior  to  any 
previously  made  in  France  that  his  fame  quickly 
spread,  and  orders  flowed  in  upon  him  from  all 
quarters.  During  the  Revolution  he  ^ent  to 
England  and  established  a  manufactory  in  Lon- 
don, and  when  peace  was  restored  his  life  was 
passed  between  that  city  and  Paris.  Hife  im- 
provements upon  the  harp,  more  especially  that 
of  the  double  movement,  the  prindplt  6f  which 
he  afterward  communicated  to  the  piano,  en* 
title  him  to  high  merit  as  an  inventor. 

Erasistratus,  er-a-sis'tra-ttts>  Grcfek  physi* 
cian.  He  lived  in  the  3d  century  before  the 
Christian  Era.  He  waa  the  court  pt^^toa  of 
Seleucus  Nicator,  king  of  Syria,  and  ren« 
dered  himself  famous  by  the  sagacity  with  which 
he   discovered   the  malady   of  Antiochus,   the 
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Idog^jaott.  He  subioisient^  went  to  Alexandria, 
where  he  tieroted  himself  to  the  study  of  anflit- 
omy.  He  was  the  first  who*  systematical^^  dis- 
sected the  human  body,  and  his  description  orf 
the  brain  and  nerves  is  much  more  exact  than 
any  gtren  by  his  predecessors.  He  classified  the 
nenres  into  nerves  of  sensation  and  of  locomo- 
tion, and  it  is  said  had  almost  stumbled  upon 
the  discovery  of  the  circulation  of  the  Mood. 
He  was  remarkably  averse  to  blood-letting  and 
the  giving  of  purgatives,  reiying  chiefly  upon 
diet  and  regimen,  bathing,  exercise,  friction, 
and  the  most  simple  artides  of  the  vegetable 
kinsdotn,  for  the  restoration  and  preservation  of 
health.  He  wrote  several  works  on  anatomy, 
practical  medicine,  and  pharmacy,  of  which  only 
the  titles  remain,  togetiier  with  a  great  number  of 
short  fragments  preserved  by  Galen  and  other 
ancient  medical  writers. 

Erasmus,  ^-rSt'miis,  Saint,  Syrian  bishop 
and  martyr.  He  was  put  to  death  under  Dio- 
cletian by  disemboweling,  and  his  martyrdom  is 
frequently  represented  in  art.  As  he  was 
counted  as  one  of  the  14  Succorers  of  the  Dis- 
tressed, so  was  his  aid  especially  invoked  in  af- 
fections of  the  stomach.  The  remaining  13 
Succorers  are  Saints  Acasius,  Blasius,  Christo- 
pher, Cyriacus,  Dionysins  the  Areopogite,  £gi- 
dius«  Eustathius,  George  the  Martyr,  Pantaleon, 
Vitus,  Barbara,  Catharine,  and  Margaret. 

Btamnis,  Desiderfus,  t)utch  scholar:  b. 
Rotterdam  probably  *  Oct.  1467;  d.  Basel, 
Switzerland,  12  July  1536.  He  was  the  illegiti- 
mate son  of  one  Gerhard  of  Gouda.  The  tiame  by 
which  he  is  known  is  merely  the  Latin  and  Greek 
rendering  of  Gerhard,  Desiderius  the  Latiiv  and 
Erasmus,  or,  more  correctly^  Erasmius,  the  Greek 
equivalent.  He  Was  a  singmg-boy  in  the  Cathe- 
dral of  Utrecht  till  his  pdi  year,  then  entered  the 
school  at  Dcventer,  where  he  displayed  such  bril- 
liant powers  that  it  was  predicted  that  he  would 
be  the  most  learned  man  of  his  time.  At  the 
age  of  17  he  assumed  the  monastic  habit,  but  the 
bishop  of  Caiiibra;^  delivered  him  from  this 
tohstraint  by  taWfig  him  as  a  secretary.  In 
149^  he  traveled  to  Parts  to  perfect  himself  in 
theology  and  polite  Utcfafurfe,  and  there  became 
the  instructor  of  sfeveral  rich  Englishmen^  from 
one  of  whom  —  Lord  Montjoy  —  he  received  t 
pension  for  life.  He  accompanied  them  to  Eng- 
land in  1497,  where  he  was  graciously  received 
by  the  king.  He  returned  soon  after  to  Paris, 
and  then  traveled  into  Italy  to  increase  his  stock 
of  loiowledge.  He  now  asked  a  aispensation 
from  the  vows  of  his  order,  which  the  Pope 
granted  him.  He  visited  Venicie,  Padua,  and 
Rome ;  but  brilliant  as  were  the  offers  here  made 
him,  he  preferred  the  invitation  of  his  friends  ill 
England.  When  he  visited  the  lord-chancellor. 
Sir  Thomas  More,  without  making  himself 
known  to  him,  the  chancellor  was  so  delighted 
with  his  cbnrersation  that  he  exclaimed,  «Yon 
are  either  Erasmus  or  the  devil.'*  He  was  of- 
fered a  benefice,  but  was  unwilling  to  fetter 
himself  by  an  office  of  this  kind.  He  was  for  a 
short  time  ptofessot  of  Greek  at  Oxford.  He 
afterward  traveled  through  Germany  and  the 
Netherlands,  and  went  to  Basel,  where  he  had  his 
works  printed  by  Froben. 

To  profbimd  and  exiemiva  learning  Erasmus 
joined  m  refined  taste  and  a  delicate  wit.  Nat- 
urally fond  of  tranquillity  and  independence,  he 
preferred  the  pleasure  of  literary  ease  and  re- 


tiretteat  to  the  poop  of  hiffh  life^  Hte  €&«tipn 
and  worldly  prudence  offended  many  of  the  best 
men  of  his  times,  but  he  did  great  and  lasting 
service  to  the  cause  of  the  revival  of  ieaming. 
Like  many  notable  men  of  his  day  who  recog- 
nized the  need  of  Reforming  ecclesiastical  abuses, 
he  sympathized  with  the  beginnings  of  th^ 
Reformation,  but  repudiated  it  whoi  it .  went 
to  the  excess  of  rebellion.  He  wished  for 
a  general  ecclesiastical  council,  to  be  com- 
posed of  the  most  learned  and  enlightened  men. 
but  had  not  the  satisfaction  of  seeing  his  wish 
accomplished.  What  he  did  to  serve  the  world 
was  effected  by  his  writings,  which  will  always 
be  prized  for  their  interesting  matter  and  grace- 
ful style.  Besides  his  editions  of  various  classics, 
the  first  edition  of  the  Greek  Testament  from 
MSS.  (with  Latin  translation),  and  his  other 
philological  and  theological  writings,  may  be 
only  mentioned  his  well-known  book  in  praise 
of  folly  ^Encomium  Moriae,^  and  his  ^Collo- 
quies.^ His  letters  are  very  valuable  in  refer- 
ence to  the  history  of  that  period.  See  Live& 
by  Knight  (1726);  Jortin  (1748);  Burigny 
(1752) ;  Durand  de  Laur  (1S74)  '>  Feugem 
(1874)  ;  Drummond  (1873)  ;  Froude  (1894). 

Bras'daiui,  in  England,  a  name  applied  to 
a  party  that  arose  in  the  X7th  century,  denying 
the  right  of  autonomy  to  the  Church — a  right 
neither  maintained  nor  denied  by  Erastus.  The 
Erastian  controversy  broke  out  at  the  time  of 
the  Westminiter  Assembly.  The  leading  Enia- 
tians  in  that  assembly  were  Lightfoot  and  Cole- 
man, who  were  supported  by  Seklen  and  White- 
locke  in  the  House  of  Commons.  Since  the  time 
of  the  Reformation  the  controversy  has  been 
confined  chiefly  to  the  Church  in  Scotland. 

Ems'tus,  Thomas  (properly  Lieblee  or  Lib- 
ber), German  theologian  and  physician:  b.  Aug- 
8«h,  near  M&hlheim,  1524;  d.  Basel,  Switzer- 
land, 1585.  He  studied  theology  at  Basel  (where 
he  Greeized  his  nanie),  and  philosophy  and 
medicine  at  Bologna  and  Padua.  After  nine 
years  in  Italy,  he  was  appointed  physician  to 
the  counts  of  Henneberg;  then  professor  of 
medicine  at  Heidelberg,  and  court-physician  to 
the  elector  palatine.  He  removed  from  Heidel- 
berg to  fill  the  chair  of  medicine  at  Basel  in 
1580.  Shortly  befofe  his  death  he  had  been 
appointed  professor  of  ethics.  Erastus  was  a 
skilful  physician  and  a  man  of  upright  charac- 
ter, an  equally  vigorous  writer  against  *the  new 
medicine  of  Philip  Paracelsus*  (1572)  and  in 
favor  of  the  burning  of  witches  (1577  et  seq.). 
In  theblogy  he  wad  a  follower  of  Zwingli,  and 
his  fame  now  rests  on  his  strenuous  opposition 
to  Calvinist  discipline  and  Presbyterian  order. 
Erastus  was  excomitrankated  on  a  false  sus- 
picion of  heresy,  founded  on  a  correspondence 
with  Unitarians  of  Transylvania,  but  was  re- 
stored in  1575.  His  chief  Work  is  a  treatise  on 
excommunication  entitled:  ^Explicatio  gra- 
vissinfte  quaestipnis  utrum  Excommunicatio  .  .  . 
mandato  nitatur  divino,  an  excogfitata  sit  ah 
hominibus.*  This  was  answered  by  Beza  in  his 
^Dt  vera  Excommunicatlone  et  Christiano  PreS" 
bj^erio^  (1590).  Erastus  maintained  that  no 
member  of  the  Church  should  be  exduded  from 
her  cotnmunion  as  a  punishment  for  sm.  Pun-> 
ishment  is  <the  special  duty  and  office*  of  tfM 
civil  magistrate.  See  Bonnard»  <Thomas  Erastt 
et  la  discipline  ecd6sia^ue>  (1894). 
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SratOb  ^9*t5  (Gr.  erad,  I  love),  one  of  tke 
nine  Muses,  whose  name  signifies  loving,  or 
lovely.  She  presides  over  the  songs  of  lovm, 
and  touches,  as  Ovid,  in  his  ^Art  of  Love,^  in- 
forms us,  the  hearts  of  the  coldest  maidens  by 
her  tender  lays.  (See  Muses.)  Erato  is  also 
the  name  of  one  of  the  planetoids. 

Eratosthenes,  ir-a-t6s'the-nez,  Alexan- 
drian astronomer,  geographer,  and  philosopher: 
b.  Cyrene,  Africa,  276  B.C.;  d.  about  196  b.c 
He  became  librarian  at  Alexandria,  and  im- 
proved the  science  of  mathematical  geography, 
which  he  reduced  to  system,  but  gained  his 
greatest  renown  by  his  investigations  of  the  size 
of  the  earth,  his  estimate  of  the  circumference 
of  which  was  surprisingly  near  the  truth.  He 
wrote  also  on  chronology,  grammar,  etc.  and 
was  considered  no  mean  poet.  He  rendered 
much  service  to  astronomy  and  first  observed 
the  obliquity  of  the  ecliptic.  He  is  said  to  have 
starved  himself  to  death  after  becoming  blind. 
The  extant  fragments  of  his  writings  were  col- 
lected by  Bemhardy  in  his  ^Eratosthenica^ 
(1822)  ;  his  geographical  fragments  were  pub- 
lished by  Berger  in  1880. 

E^l>en,  Henry,  American  naval  officer:  b. 
New  York  September  1832.  He  was  graduated 
at  the  United  States  Naval  Academy  in  1854; 
became  commander  in  1868;  rear-admiral  m 
1894;  ^^^  was  retired  in  the  latter  year.  Dur- 
ing the  Civil  War  he  served  with  Admiral  Far- 
ragut  in  the  Gulf  of  Mexico  and  on  the  Mis- 
sissippi River  with  Admiral  Dupont,  etc.  In 
1866^  he  was  on  duty  in  South  America;  later, 
in  command  of  the  Tuscarora,  he  made  deep-sea 
soundings  in  the  Pacific;  afterward  commanded 
the  Pensacola  in  a  trip  round  the  world ;  and  in 
1891-2  was  commandant  of  the  New  York  Navy 
Yard. 

Brl>itim,  a  rare  metallic  element,  occurring 
in  the  form  of  a  tantalate  or  silicate  in  the 
minerals  gadolinite,  fergusonite  and  euxenite, 
and  as  a  phosphate  in  the  mineral  xenotime. 
It  has  the  chemical  symbol  Er,  or  E,  and  an 
atomic  weight  of  about  166.  The  oxide  of  er- 
bium, ErtOt,  has  a  pale  rose  color,  is  infusible, 
and,  when  strongly  heated  glows  with  a  bril- 
liant pretn  light.  It  is  not  affected  by  water, 
but  dissolves  slowly  in  hot  acids  with  the  for- 
mation of  the  corresponding  erbium  salts.  Most 
of  the  salts  are  rose-colored,  and  the  haloid  com- 
pounds are  also  deliquescent.  The  name  erbium 
IS  derived  from  Ytterby,  Sweden,  where  the 
mineral  gadolinite  is  found.^  The  recognition  of 
erbium  as  a  new  element  is  attributed  to  Mo- 
sander  (1843)  ;  but  the  metal  itself  has  not  yet 
been  isolated. 

Er'cildoune,  ThcHnas  of  (called  the 
Rhymer,  and  Learmont),  a  Scottish  poet  and 
seer,  who  flourished  probably  between  1220  and 
J297,  and  wrote  a  poem  called  ^Sir  Tristrem.^ 
He  occupies  a  very  conspicuous  position  in  the 
annals  of  Anglo-Saxon  literature,  but  not  very 
much  is  known  of  his  life,  and  there  is  even 
some  dispute  respecting  his  authorship  of  vari- 
ous pieces  attributed  to  him. 

Erdlla  y  Zuniga,  arrthel'ya  e  thoo-ye'ga, 
Aloaso  de»  Spanish  soldier  and  poet:  b. 
Madrid  7  Aug.  1533;  <i-  there  29  Nov.  1594.  An 
insurrection  breaking  out  among  the  Araucan- 
ians,  a  tribe  of  Indians  on  the  coast  of  Chile, 
Ercilla  joined  an  expedition  sent  against  them. 


The  difficulties  the  Spaniards  had  to  tocowattr, 
the  heroic  resistance  of  the  natives,  and  the 
multitude  of  gallant  deeds  by  which  the  war 
was  signalized,  inspired  the  young  and  braTe 
Ercilla  with  the  idea  of  making  it  the  subject 
of  an  epic  poem,  to  which  he  gave  the  name  of 
^La  Araucana.^  He  returned  to  Spain  after 
having  finished  the  first  part  of  his  epic  In 
1570  he  married  Maria  Bazan  at  Madrid,  whose 
charms  and  virtues  are  celebrated  by  him  in 
various  passages  of  his  poenu  In  1569  the  first 
15  cantos  of  his  poem,  in  1578  a  second,  and  in 
1590  a  third  part  were  added,  making  in  all  37 
cantos;  he  did  not  live,  however,  to  complete 
the  work,  but  died  in  great  poverty  and  obscur- 
ity. The  ^Araucana^  is  an  historical  epic  in 
the  octave  measure,  in  which  the  author  con- 
fines himself,  with  the  exception  of  some  epi- 
sodes and  a  few  fictions,  to  the  exact  historical 
course  of  events.  Hence  the  poem  often  assumes 
almost  the  character  of  a  chronicle.  Lope  de 
Vega  has  taken  from  the  epic  of  Ercilla  the 
materials  for  his  piece  ^Arauca  Conquered. ^ 
The  best  editions  are  those  published  at  Madrid 
in  1776  and  1828.  It  has  been  translated  into 
Italian,  and  twice  into  French.    See  Araucan- 

lANS. 

ErckmannXhatrian*  erk'man  -  sha-trS^', 
the  combined  surnames  of  two  Frenchmen,  na- 
tives of  Alsace,  who  collaborated  in  writing 
romances.  Emile  Erckkakn:  b.  Phaisbourg20 
May  1822;  d.  Paris  14  March  1899.  Having 
completed  his  studies  in  the  communal  college 
of  his  native  town,  he  went  to  Paris  in  1842  to 
study  law.  Returning  to  Phalsbourg  in  18^ 
because  of  a  serious  illness,  he  began  to  turn  his 
attention  to  romance  writing  during  his  con- 
valescence. It  was  about  this  time  (1^48)  that 
he  met  his  collaborateur,  Louis  Gratien 
Charles  Alexandre  Chatrlan,  b.  Soldatenthal 
18  Dec.  1826;  d.  Raincy  5  Sept  189a  Cha- 
trian's  father  was  a  glass-blower,  and  it  was 
intended  that  he  should  follow  the  same  craft. 
Instead  of  doing  so,  however,  he  left  his  native 
village  and  became  a  teacher  in  Phalsbourg, 
where  he  made  the  acquaintance  of  Erckmann. 
For  several  years  the  stories  produced  by  this 
co-partnership  were  published  m  obscure  news- 
papers, both  in  Strasburg  and  Paris,  but  about 
1800  their  graphic  romances  of  eastern  France 
in  the  time  of  Napoleon  I.  gained  a  rapid  popu- 
larity. Their  success  was  continued  in  a  series 
of  which  the  best  known  are:  ^Le  Fou  Y^gof 
(1862) ;  <UAmi  Fritz>  (1864)  ;  ^Histoire  d'un 
Consent  de  1813'  (1864);  <Waterloo>  (1865); 
<Le  Blocus>  (1867);  ^Histoire  d'un  Paysan> 
(1868);  and  ^Contes  Populaires.>  They  also 
published  three  plays  —  ^Le  Juif  Polonais^ 
(known  in  its  English  adaptation  as  ^Thc 
Bells*),  a  dramatized  version  of  ^L'Ami  Fritz' 
and  ^Les  Rantzau.*  When  the  two  friends  met 
they  elaborated  the  scheme  of  a  work;  then 
Erckmann  wrote  it.  Chatrian  corrected  it,  and 
sometimes  put  it  in  the  fire.  Erckmann  would 
even  be  required  by  his  friend  to  write  his  story 
over  three  times.  Latterly  the  two  friends  dis- 
agreed, and  the  world  received  no  more  of  their 
minute  transcripts  from  the  daily  life  of  the 
Alsatian  peasant. 

Erdfoann,  Johaitn  Eduard,  yo'han  &I'oo- 
ard  erd'man,  German  philosopher:  b.  Wol- 
mar,  in  Livonia,  13  June  1895 »  d.  Halle  12  June 
1892L    In  1829  he  became  a  clergyman  in  liia 
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native  town,  and  in  1836  professor  extraordi- 
nary of  philosophy  at  the  University  of  Halle, 
hdag  appointed  ordinary  professor  in  1839.  He 
wrote  numerous  philosophical  works,  character- 
ized for  the  most  part  by  their  Hegelian  tenden- 
cies. Of  these  some  of  the  chief  are:  ^Body  and 
Soup ;  *  Nature  and  Creation^ ;  <  Outlines  of 
Psychology^ ;  < Outlines  of  Logic  and  Metaphys- 
ics' ;  < Psychological  Letters^ ;  ^Belief  and  Know- 
ledge,^ etc.  His  greatest  work,  however,  is  his 
*  Outlines  of  the  History  of  Philosophy,^  of 
which  an  English  translation  appeared  in  1889. 

Erdmann,  Otto  Limi^,  5t'td  lin-na',  Ger- 
xnan  chemist:  b.  Dresden  11  April  1804;  d.  Leip- 
sic  9  Oct  1869.  His  researches  embrace  a  wide 
range  of  subjects.  He  examined  minutely  the 
technology  of  nickel,  and  described  some  of  its 
compoimds ;  analyzed  a  number  of  minerals  and 
filags,  and  experimented  on  several  other  points 
of  inorganic  chemistry.  In  organic  chemistry 
bis  chief  research  is  upon  indigo,  in  the  course 
of  which  he  discovered  isatin.  The  most  im- 
portant work  in  which  he  engaged  was  that  upon 
the  combining  weights  of  several  of  the  elements. 
In  company  with  Marchand  he  made  determina- 
tions ot  oxygen,  carbon,  hydrogen,  sulphur,  cal- 
cium, copper,  mercury,  and  some  others,  and  his 
numbers  have  been  fully  confirmed  by  subsequent 
experimenters.  He  was  the  author  of  a  chemical 
text-book  and  for  many  years  conducted  the 
^Journal  fiir  technische  und  okonomischc  Che- 
mie,'  which  was  afterward  changed  to  the 
^Journal  fur  praktische  Chemie.^ 

ErdmannBdSrfer,  erd'manz-d6rf-er,  Bern- 
bard,  German  historian:  b.  Altenburg  24  Jan. 
1833;  d.  1901.  He  held  professorships  ojf  his- 
tory at  several  German  universities,  and  among 
his  more  important  works  are:  ^Das  Zeitalter 
der  Novelle  in  Hellas>  (1870);  <  Deutsche  Ge- 
schichte  vom  Westfalischen  Frieden  bis  zur  Re- 
giemngszeit  Friedrichs  des  Grossen^  (1890-4). 

Erdmannsddrfer,  Max.  German  musician: 
b.  Nuremberg  1848.  He  conducted  the 
court  orchestra  at  Sondershausen  1871-80, 
becoming  director  of  the  Imperial  Musical 
Society  at  Moscow  1882  and  professor  in 
the  conservatory  in  that  city.  He  was  leader  of 
the  Philharmonic  Society  at  Bremen  i889-95» 
and  became  leader  of  the  court  orchestra  at 
Munich  189(5.  His  chief  works  are:  ^Prinzes- 
sin  Ilse>  (1870);  ^Schneewittchen>  (1873); 
and  ^Traumkonig  and  sein  Lieb.^ 

Br'ebus,  in  Greek  mythology,  the  son  of 
Chaos  and  Darkness.  He  married  his  sister. 
Night,  and  was  the  father  of  the  Light  and  Day. 
The  Moirai,  or  Fates,  by  some  are  called  his 
daui^ers.  He  was  transformed  into  a  river, 
and  plunged  into  Tartarus,  because  he  aided 
the  Titans.  From  him  the  name  Erebus  was 
given  to  the  infernal  regions,  particularly  that 
{Mirt  of  it  designated  as  the  abode  of  virtuous 
shades,  whence  they  pass  over  immediately  to 
the  Elysian  fields. 

Erebua,  Mount,  an  active  volcano  on  Vic- 
toria Land,  in  lat.  78*^  10'  S.,  rising  12,367  feet 
above  the  sea.  It  was  discovered  in  1841  by 
Ross,  who  named  it  after  one  of  his  vessels. 
His  progress  further  south  was  barred  by  a 
wall  of  ice. 

Br«cbtli«iim,  e-rek-the'iim,  the  temple  of 
Ercchtheus  (q.v.)  on  the  Acropolis  at  Athens. 
It  was  boilt  in  honor  of  Athene,  Poseidon,  and 


Zeus.  The  name  of  Erechtheus  is  associated, 
as  a  local  hero  or  demigod,  with  that  of  Athene. 
In  this  temple  was  preserved  the  oldest  existing 
statue  of  Athene,  which  was  fabled  to  have 
fallen  from  heaven,  and  the  sacred  olive-tree 
created  by  Athene  as  a  gift  to  the  city,  of  which 
she  is  worshipped  as  Athene  Polias,  the  pro- 
tector of  the  town  and  state.  The  building  is 
one  of  the  finest  remaining  examples  of  Greek 
architecture,  having  been  rebuilt  during  the 
Peloponnesian  war  in  pure  Ionic  style.  Its  ground 
plan  is  unusual,  resulting  from  the  union  under 
one  roof  of  three  separate  chapels,  or  halls  of 
worship.  The  porch  of  the  caryatides  is  one  of 
its  distinguishing  features.  In  this  porch  the 
place  of  columns  is  taken  by  colossal  figures  of 
women  whose  heads  support  the  capitals  on 
which  the  entablature  rests. 

Erechtheus,  e-rek'thus,  Attic  hero  or  dem- 
igod, worshipped  in  the  earliest  period  of  Athe- 
nian history.  He  was  brought  up  by  Athene, 
who  placed  him  while  yet  a  babe  in  a  chest, 
which  was  entrusted  to  Agraulos,  Pandrosos, 
and  Herse,  the  daughters  of  Cecrops,  with  the 
strict  charge  that  it  was  not  to  be  opened.  Un- 
able to  restrain  their  curiosity,  they  opened  the 
chest,  and  discovering  a  child  entwined  with 
serpents,  were  punished  with  frenzy,  and  threw 
themselves  down  the  most  precipitous  part  of 
the  Acropolis.  Afterward  Erechtheus  was  the 
chief  means  of  establishii^  the  worship  of 
Athene  in  Attica,  where  he  instituted  the  Pana- 
then«ea  in  her  honor.    See  Erechtheum. 

Eremacausis,  ^r'£-ma-ka'r!s,  slow  combus- 
tion (from  Greek  Srima,  gently,  and  kausis, 
burning),  a  term  emi)loyed  by  Liebig  to  denote 
the  gradual  combination  of  the  constituents  of 
a  combustible  substance  with  the  oxygen  of  the 
air. 

Eremites  (£r'e-mits)  of  St.  Francis,  and 
Eremites  of  St.  Jerome,  two  religious  orders 
of  the  Roman  Catholic  Church.  The  order  oi 
the  Eremites  of  St  Francis  de  Paula  was 
founded  by  Francis,  a  native  of  Paula,  in  Cala- 
bria, 1436,  and  had  there  its  first  house.  It  re* 
ceived  the  approval  of  the  Holy  See  1474;  it  is 
properly  styled  Order  of  Minim  Hermits  of 
St.  Francis  de  Paula  (Ordo  Minimorum  Ere- 
mitarum  Sancti  Francisci  de  Paiila).  Their 
founder  chose  the  name  ^Minims'  (minimi, 
least,  littlest)  to  keep  the  brethren  ever  m  mind 
of  the  Christian  humility  to  which  they  were 
vowed.  The  order  of  Eremites  of  St.  Jerome, 
strled  also  Hieronymites,  consisted  originally 
of  hermits,  but  they  adopted  the  cenobite  rule 
of  St  Austin  with  the  approval  of  Gregory  XI., 
1375.  This  order  was  confined  to  the  Spanish 
peninsula. 

Ere'tria,  Greece,  an  ancient  Ionic  trading 
and  colonizing  town  on  the  southwest  coast 
of  Eubtea,  which  was  destroyed  by  the  Persians 
in  490  B.C,  and  rebuilt  by  the  Athenians.  The 
recent  excavations  and  explorations  made  by 
the  American  school  at  Athens  and  the  Greek 
Archaeological  Society,  have  resulted  in  finding 
an  old  temple  and  many  other  buildings. 

Erfurt,  Sr'foort,  Germany,  (i)  town,  in 
the  Prussian  province  of  Saxony,  formerly  the 
capital  of  Thuringia,  and  a  fortress  till 
1873),  situated  on  the  river  Gera,  about  13  miles 
west  of  Weimar.  In  the  15th  and  i6th  cen- 
turies Erfurt  was  a  flourishing  commercial  and 
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manufacturing  place,  but  its  university  made  It 
one  of  the  most  famous  of  German  cities. 
The  university,  established  in  1378,  was  sup- 
pressed in  1816.  Its  trade  and  manufactures 
have  rapidly  increased  in  recent  times  along 
with  its  population.  The  most  characteristic 
industry  is  that  of  flower-growing,  plants  and 
seed  being  exported  in  enormous  quantities 
to  almost  all  parts  of  the  world.  The  most 
important  edifice  is  the  cathedral.  The  large 
bell  called  Maria  gloriosa,  made  of  the  finest 
bell-metal,  and  weighing  275  hundredweights, 
hangs  in  one  of  the  towers.  The  cell  in  Which 
Luther  lived  while  an  Augustinian  monk,  from 
1505  to  1512,  containing  his  Bible,  portrait,  etc., 
was  in  the  Martinsstift  or  orphan-house  into 
which  the  old  Augustinian  convent  had  been  con- 
verted, but  was  destroyed  by  fire,  along  with 
the  relics  of  Luther,  in  1872.  According  to  tra- 
dition Erfurt  was  founded  as  early  as  the  sth 
century,  by  a  certain  Erpes.  It  was  not  a  free 
imperial  city,  but  always  maintained  a  sort  of 
independence.  Saint  Boniface  established  here 
an  episcopal  see.  In  1483  it  concluded  a  treaty 
with  Saxony,  by  which  it  agreed  to  pay  an 
annual  sum  for  protection.  In  the  17th  century 
the  Elector  of  Mainz  obtained  possession  of  it 
The  G>ngress  of  Erfurt  (September-October 
1808)  was  attended  by  Napoleon,  Alexander  of 
Russia,  artd  many  German  sovereigns.  In  1813 
the  town  was  taken  by  the  Prussians,  after  a 
severe  bombardment.  In  1814  it  was  granted  to 
Prussia  by  the  Congress  of  Vienna.  P<^.  73,581. 
(2)  The  government  of  Erfurt  of  which  it  is 
^e  capital  has  an  area  of  1,263  square  miles. 
Pop.  434,180. 

Erg  (Gr.  *wofk*),  in  physics,  the  unit  of 
work  in  the  C.  G.  S.  system.  It  is  the  work 
done  in  overcoming  a  force  of  one  dyne,  through 
a  distahce  of  one  centimetre.    See  Umrs. 

Er'gograph,  The,  a  machine  for  testing  a 
child's  capacity  for  study,  and  which  shows  the 
degree  of  fatigue  that  is  experienced  by  pupils. 
Its  operation  is  based  on  the  fact  that  the 
fatigue  of  a  set  of  muscles,  if  accurately  mea- 
sured, will  show  the  extent  of  the  general 
weariness.  The  physical  deterioration  of  many 
school  children  has  been  a  source  of  anxiety  to 
both  physicians  and  instructors;  if  by  means  of 
this  instrument  the  exact  power  of  endurance 
of  each  pupil  can  be  demonstrated,  the  course 
of  study  tan  be  so  arranged  as  to  suit  differait 
temperaments  and  so  lessen  the  mental  strain. 
Also  a  machine  for  registering  the  exact  effort 
made  in  ^ny  feat  of  strength,  testing  the  com- 
parative and  relative  strength  of  various  sets 
of  muscles. 

Ergot,  er'got,  according  to  the  United 
States  Pharmacopceia,  ^is  the  sclerotium  of  the 
fungus  Clcpviceps  purpurea  replacing  the  seed  of 
the  rye.^  Thus  the  Pharmacopoeia  calls  for  a 
certain  definite  kind  of  ergot  for  medicinal  use ; 
but  there  are  a  number  of  allied  species  of  para- 
sitic fungi  that  infest  not  only  the  rye,  but  a  num- 
ber of  other  grasses;  other  species  of  the  same 
genus  (Claviceps),  and  other  genera.  Both 
the  botanical  and  physiological  relationships  of 
these  forms  are  close.  The  ordinary  ergot  of 
commerce  consists  of  purplish  grain-like  masses, 
one  half  to  three  quarters  of  an  inch  long 
and  one  eighth  to  one  quarter  of  an  inch  wide, 
and  somewhat  resembling  large  grains  of  rye. 
Microscopically  the  ergot  is  made  up  of  the 


closely  matted  mycelium  of  the  fungus,  wliicK 
has  entirely  replaced  the  cells  of  the  seed. 

The  fungus  is  propagated  by  means  of  mi- 
nute spores.  These  are  blown  about  by  the 
wind,  or  carried  about  by  insects,  and  lodge 
upon  rye  or  other  grasses.  They  there  ger- 
minate and  form  a  more  or  less  viscid  yellowish 
mass  filled  with  spores  of  anothei:  type,  the 
conidia.  These  in  turn  may  be  carried  by  in- 
sects to  other  grasses.  As  the  fungus  grows 
and^  little  by  little,  replaces  the  tissue  in  the 
gram,  there  results  a  brownish  to  blackish 
mass  which  in  different  species  assumes  differ- 
ent shapes.  These  are  collected  with  the  differ- 
ent grasses  and  may  be  the  cause  of  various 
types  of  poisoning  in  cattle.  The  fungus  grow- 
ing on  rye  constitutes  the  ergot  of  commerce^ 
which  has  been  used  in  medicine  for  many 
years.  The  principal  sources  of  ergot  at  the 
present  time  are  Spain  and  Russia. 

Chemically  considered,  ergot  is  an  extremely 
complex  body,  and  it  cannot  be  said  that  even 
at  the  present  time  a  full  knowledge  of  its  com- 
position has  been  gained.  It  contains  largie 
quantities  of  an  inert  fixed  oil,  a  resin,  and 
one  or  two  active  principles  which^  from  the 
earliest  chemical  investigation  to  tne  present, 
have  been  called  by  no  less  than  50  or  60  differ- 
ent names,  among  these  being  ergotine,  ecboline, 
ergotin,  cornutine,  sphacelic  acid,  ergotic  acid, 
etc.  The  unsatisfactory  condition  of  organic 
drug  analysis  accounts  for  these  varying  re- 
sults and  confusions.  The  investigations  of 
Robert  (iSgo)  and  his  students  arc  the  first 
of  real  merit,  and  Kobert  isolated  a  body  cor- 
nutine to  which  he  ascribed  the  chief  activity 
of  ergot.  More  recently,  however,  Jacobi,  a  stu- 
dent of  Schmiedeberg,  has  isolated  two  bodies^ 
sphacelotoxin  and  chrystoxin  which  are,  he 
claims,  the  active  principles. 

Taken  internally,  ergot  has  the  singular  power 
of  stimulating  an  involuntary  musde,  causing 
it  to  contract.  In  this  manner  it  produces  a 
number  of  reactions  on  those  organs  which  are 
rich  in  this  type  of  muscular  fibre.  Acting  on 
the  heart  and  blood  vessels,  it  contracts  the 
cardiac  muscle  and  the  arterial  walls,  causing 
an  increase  in  the  force  of  the  heart's  Contrac- 
tion and  a  marked  rise  in  the  blood-pressure.  It 
also  stimulates  the  unstriped  muscular  tissue  of 
the  stomach  and  intestines,  occasionally  caus- 
ing purging  with  violent  peristalsis.  The  or- 
gan in  the  body  containing  the  greatest  amount 
of  imstriped  muscular  tissue  is  the  uterus,  and 
naturally  the  action  of  ergot  would  be  most 
forcibly  manifested  in  this  organ.  It  here  causes 
contractions,  the  uterus  becommg  haird  and 
pale,  and  forces  the  blood  out  of  the  uterkie 
olood  vessels.  During  pregnancy  the  action  is 
much  more  pronounced,  since  the  uterus  is  so 
much  more  dilated.  Ergot  has  many  applioa^ 
tions  in  medicine,  but  its  chief  uses  are  to  con- 
trol blood  pressure  and  to  treat  uterine  disoi^ 
ders. 

Er'gotism.  In  the  article  on  ergot  it  has 
been  shown  that  there  are  a  great  many  closely 
related  parasitic  fungi,  growing  on  different  va- 
rieties pf  grasses.  A  number  of  these  infected 
grasses,  belonging  to  the  ergot  family  produce, 
when  eaten  by  cattle,  forms  of  acute  and 
chronic  poisoning.  These  are  chafacterized  by 
changes,  particularly  in  the  blood  vessels,  caus- 
ing swellmgs  bek)w  the  knees  or  ankles,  with 
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gangrene  of  ^e  skin,  .an^  at  tipoes  ^ymp^oms  oi 
par^ysis  of  ^e  e;jctrepiities.  lu  years  an  whidi 
unusual  huniid  conditions  have  pernuUed  the 
wide  and  abundant  growth  of  these,  parasitic 
fungi,  large  areas  of  pasture  land  have  become 
infected,  resulting  in  widespread  poisoning  of 
cattle^  almost  resembling  epidemics. 

In  Europe,  where  the  eating  of  rye  bread  is 
much  more  common  than  in  this  country,  par- 
ticularly in  Russia  and  Italy,  cases  of  chronic 
poisoning  by  ergot  occur  in  man  from  eating 
the  bread  made  from  infected  grain.  The  chief 
symptoms  here  are  those  referable  to  changes  in 
the  blood  vessels  of  different  parts  of  the  body, 
with  secondary  consequences.  Thus,  in  some, 
there  is  a  loss  of  touch-sensations  in  the  hands 
and  feet,  a  condition  which  may  go  on  to  the 
formation  of  ulcers  and  gangrene.  This  is  the 
result  of  the  cutting  off  of  the  blood  supply  to 
the  periphery  of  the  body  by  the  contracting  in- 
fluence of  the  poison  on  the  walls  of  the  blood 
vessels.  In  some  cases  disease  of  the  spinal 
cord  results.  This  is  thought  to  be  due  to  the 
artificially  induced  anaemia  with  secondary  de- 
generations in  the  columns  of  the  cord.  This 
disease,  called  pellagra,  closely  resembles  a  toxic 
neuritis,  or  locomotor  ataxia.    See  Ergot;  Pel- 

XAQRA. 

Brie,  e'rik  or  H'rlk,  the  name  of  several 
Danish  and  Swedish  kings.  Eric  VII.,  king  of 
Denmark,  b.  138a;  d.  Rtigenwald  1459;  the 
son  of  Duke  Wradslaw  of  Pomerania,  was 
selected  as  her  successor  by  Queen  Margaret 
of  Denmark,  and  in  1412  mounted  the  throne  of 
Denmark,  Norway,  and  Sweden,  united  by  the 
treaty  of  Calmar.  Cruel  and  cowardly  in  char- 
acter, he  lost  Sweden  in  1437  through  a  revolt 
of  the  peasants  of  Dalecarlia,  and  in  1439  was 
<lepo5ed  also  in  Denmark.  Eric  VIII.,  «Thb 
Sawt,*  became  king  of  Sweden  in  1155,  did 
much  to  extend  Christianity  in  his  dominions, 
and  to  improve  the  laws^  and  fell  in  battle  with 
the  Danes  in  1160.  Eric  XIV.,  the  last  of  the 
name  who  reigned  in  Sweden,  succeeded  in  1560 
to  the  throne  of  his  father,  the  .great  Gustavus 
Vasa,  and  at  once  began  to  exhibit  the  folly  that 
disgraced  his  reign.  He  married  a  Swedish 
peasant  girl,  who  acquired  an  influence  over  him 
which  was  ascribed  by  the  superstitious  to 
witchcraft;  she  alone  was  able  to  control  him 
in  the  violent  paroxysms  of  blind  fury  to  which 
he  was  subject.  His  capricious  cruelties  and 
the  disastrous  wars  that  followed  on  his  follies 
at  length  alienated  his  subjects,  who  threw  off 
their  allegiance  in  1568  and  elected  his  brother 
John  to  the  throne.  In  1577  he  ended  his  mis- 
erable life  half  voluntarily  by  a  cup  of  poison. 
He  had  a  genuine  love  of  fetters,  and  solaced 
his  captivity  with  music  and  the  composition  of 
psalms.  His  story  has  been  worked  into  dra- 
matic form  by  Swedish  poets;  in  German  by 
Kruse  in  his  tragedy,  <King  Erich>  (1871). 

Eric  the  Red,  the  colonizer  of  Greenland: 
b.  Norway  about  950.  After  committing  homi- 
cide he  fled  to  Iceland  and  in  984,  again  seeking 
asylum  as  a  murderer,  he  reached  Greenland. 
Here  he  built  a  chief  town,  called  Gar^ar,  which 
he  settled  with  Norwegians.  His  son,  Leif 
Ericson,  introduced  Christianity,  but  after  flour- 
ishing for  about  four  centuries  the  colony  was 
wiped  out,  probably  by  some  snch  plague  as 
black  death,  although  recent  authorities  attribute 
its  disappearance  to  famine. 


Bricace^t  er-I-ka'8€*£,  th^.  heaths,  a  family 
of  shrubs  or  under-sjirubs  ^ith  small  leaves, 
evergreen  in  some  of  the  genera,  rigid,  whorled, 
or  Qppositei  and  without  stipules.  The  flowers 
are  arranged  in  various  styles  of  uiflbrescence, 
and  are  generally  very  beautiful,  the  heath  prob- 
ably  excelling  all  other  families  in  the  universal 
beautv  of  its  blossoms.  Different  writers  num- 
ber the  genera  from  40  to  70,  and  the  species 
from  1,000  to  upward  of  1,30a  They  are  of 
very  wide  distribution,  the  greater  number  being 
natives  of  South  Africa.  In  the  North  Amer- 
ican flora,  at  least  20  genera  are  represented, 
amc«ig  them  such  plants  as  the  azaleas,  rhodo- 
dendrons, kalmias,  trailing  arbutus,  and  the 
heaths. 

Br'ichsen,  Sir  John  Erk,  English  surgeon: 
b.  Copenhagen,  Denmark,  19  July  1818 ;  d.  Folke- 
stone, England,  23  Sept.  1896.  He  became  a 
member  of  the  Royal  College  of  Surgeons  in 
1839,  and  in  1850  professor  of  surgery  at  Uni- 
versity College.  In  1865  he  succeeded  Quain 
as  professor  of  clinical  surgery  in  the  same  col- 
lege, a  post  which  he  held  till  his  retirement  in 
1875.  He  was  appointed  president  of  University 
College  in  1887,  and  held  that  post  till  his  death. 
His  most  important  work  was  his  ^Science  and 
Art  of  Surgery  >  (1853),  which  has  gone  through 
many  editions,  anid  has  been  translated  into  sev- 
eral languages.  He  also  published  a  volume  on 
^Concussion  of  the  Spine'   (1875). 

Ericht»  er'iHt,  Loch,  a  lake  in  the  Grampian  | 
Mountains,  in  Scotland,  on  the  boundary  be- 
tween the  counties  of  Perth  and  Inverness;  it 
is  60  miles  northwest  of  Perth.  It  is  14^  miles 
long,  from  J4  to  ij^^  miles  wide,  and  1,153  f^ct 
above  sea-level.  It  has  two  outlets,  one  flows 
into  Locli  Lydoch  and  one  into  Loch  Rannoch. 

ErichthoniuSy  in  Greek  mythology,  the 
son  of  Dardanus  and  Bateia,  and  grandson  of 
Zeus.  He  obtained  the  kingdom  of  Troy  by 
the  death  of  his  brother  Ilus  without  childrea. 
He  married  Astyoche,  the  daughter  of  Simos, 
by  whom  (or  according  to  some  by  Callirrhoe, 
the  daughter  of  Scamander)  he  became  the 
father  of  Tros.  The  mjrth  or  tradition  of  Erich- 
thonius  is  sometimes  blent  or  confused  with 
that  of  Erectheus. 

Ericson,  Leif,  lif  er'ik-son,  Icelandic  dis- 
coverer. According  to  Sagas  he  was  the  son 
of  Eric  the  Red  (q.v.)  and  at  the  beginning  of 
the  nth  century  discovered  a  transatlantic  coun- 
try, which  he  called  Vinland,  from  the  vines 
which  abounded  there.  Here  an  Icelandic  set- 
tlement was  established,  but  whether  the  coast 
was  Labrador,  Newfoundland  or  some  region 
farther  south  has  not  been  decided.  A  much 
idealized  statue  of  Leif  Ericson  adorns  Com- 
monwealth Avenue,  Boston,  the  Aork  of  Miss 
Anne  Whitney,  the  sculptor. 

Ericsson,  John,  American  inventor:  b. 
Wermland,  Sweden,  31  July  1803 ;  d.  New  York 
8  March  1889.  He  entered  the  Swedish  army 
in  1820,  but  resigned  in  1827,  and  soon  became 
known  as  an  inventor.  In  1828  he  made  the 
first  application  to  navigation  of  the  principle 
of  condensing  steam  and  returning  the  water 
to  the  boiler;  later  he  brought  out  a  self-acting 
gunlock  by  means  of  which  naval  cannon  could 
be  automatically  discharged  at  any  elevation 
without  regard  to  the  rolling  of  the  ship.  In 
1833  he  designed,  a  caloric  engine ;  and  in  1836 
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(nvented  the  screw  propeller,  which  rcvoltition- 
ized  navigation.  Ericsson  came  to  the  United 
States  in  1839  and  two  years  later  built  the 
screw-propelimg  warship  Princeton  for  the  gov- 
ernment This  was  the  pioneer  of  modem  naval 
construction  and  the  foundation  of  the  steam 
marine  of  the  world.  The  achievement,  how- 
ever, which  made  him  most  famous  in  the 
United  States  was  the  construction  in  1861  of 
the  ironclad  Monitor,  which  was  built  under  a 
patent  granted  by  the  United  States  government 
to  Theodore  Ruggles  Timby  (q.v.),  the  inventor 
of  the  revolving  turret,  etc.,  was  launched  100 
days  after  its  keel  was  laid,  and  arrived  in 
Hampton  Roads  Just  in  time  to  defeat,  on  9 
March  1862,  the  C!onfederate  ironclad  Merrimac, 
which  had  destroved  several  wooden  warships. 
But  for  this  signal  victory  the  result  of  the  War 
would  doubtless  have  been  changed  and  Eu- 
ropean interference  attempted.  ^  A  fleet  of  moni- 
tors was  soon  built  and  did  important  service 
during  the  remainder  of  the  War.  His  remains 
were  taken  to  Sweden  on  the  cruiser  Baltimore, 
and  interred  with  imposing  ceremonies.  The 
centenary  of  his  birth,  31  July  1903,  was  observed 
in  New  York  by  the  unveiling  of  a  bronze  statue 
of  the  inventor  in  Battery  Park  and  in  Worces- 
ter, Mass.,  which  has  a  Swedish  population  of 
2,000,  by  public  orations  and  eulogies. 

Ericsson,  Nils,  Swedish  epgineer:  b. 
Stockholm  31  Jan.  1802;  d.  tfiere  8  Sept  1870. 
He  was  a  brother  of  John  Ericsson  (q.v.).  He 
received  the  appointment  as  colonel  of  the 
Naval  Engincermg  Corps  1850,  becoming  direc- 
tor of  government  railroad  construction  1858. 
Among  his  engineering  achievements  were  the 
construction  of  the  Stockholm  docks,  the  canal 
between  Lake  Saima  and  the  Gulf  of  Finland 
and  the  Trollhattan  Canal  sluices. 

Eridanus,  e-rTd'a-nus,  a  river  famous  in 
mythology,  mentioned  in  the  return  of  the 
Argonauts.  It  is  located  in  northern  Europe 
and  by  some  said  to  mean  the  Rhone,  but  gener- 
ally thought  to  refer  to  the  Po,  in  Italy.  When 
Phaethon  was  struck  bv  the  thunderbolts  of  2^us 
he  fell  into  this  river  —  and  his  three  sisters, 
the  Heliades,  lamented  him  until  they  were 
changed  into  poplars.  They  did  not  cease  to 
weep  for  him  even  in  this  condition;  and  their 
tears  falling  into  the  water  of  the  river,  became 
transparent  amber, 

Erie,  Kan.,  city,  county-seat  of  Neosho 
County;  115  miles  cast  by  south  of  Wichita; 
on  the  Atchison,  T.  &  S.  F.  and  the  M.  K.  & 
T.  R.R.'s.  It  is  surrounded  by  a  good  farm- 
ing country;  and  contains  flour-mills,  grain  ele- 
vators, and  lumber  yards.  There  are  oil  and 
natural  gas  fields  nearby.     Pop.    (1910)    1,300. 

Erie,  Pa.,  city,  port  of  entry,  county-seat 
of  Erie  County,  on  Lake  Erie,  and  on  the 
Lake  Shore,  the  Pennsylvania,  the  Erie,  and 
several  other  railroads;  85  miles  southwest  of 
Buffalo ;  100  miles  northeast  of  Cleveland.  Erie 
is  on  a  bluff  having  a  grand  view  of  the  lake,  is 
laid  out  with  broad  streets  at  right  angles  with 
each  other,  and  has  several  large  and  attractive 
parks.  It  is  lighted  with  gas  and  electricity,  an<\ 
has  a  bountiful  supply  of  water  from  the  lake. 
The  peculiarly  advantageous  location  of  Erie 
has  given  it  high  rank  as  a  shipping  and  man- 
ufacturing point  It  has  the  largest  land-locked 
harbor  on  Lake  Erie.  The  harbor  has  been 
greatly  ifflprored,  and  is  now  5  miles  long  by  i 


mile  wide,  depth  9  to  iS  feet  Presaue  isi^ 
lying  directly  in  front  of  the  city,  furnishes 
means  of  ample  protection;  three  lighthouses 
stand  at  the  entrance  to  the  harbor,  and  sub- 
stantial wharves,  where  merchandise  is  trans- 
ferred directly  from  vessels  to  cars,  extend 
along  the  entire  front  The  principal  industries 
are  manufactures  of  iron,  steam  engines,  ma- 
chinery, car-wheels,  car-work,  and  stoves;  flour 
and  gnst  mill  products,  brick,  leather,  organ,. 
pump,  furniture,  and  various  kinds  of  wood- 
work factories,  petroleum  refineries,  breweries, 
and  malt-houses.  The  leading  articles  of  shij)- 
ment  are  lumber,  bituminous  and  semi-bitumi- 
nous coal,  iron  ore,  petroleum,  and  manufactur- 
ing products,  and  these  are  conveyed  by  railroads,, 
steamboats,  and  sailing  vessels  that  ply  regularly 
between  Erie  and  other  ports  on  the  Great  Lakes^ 
Among  the  notable  buildings  are  the  City  Hall,. 
Union  Depot^  Government  Building  (including 
Post-office,  Custom  House,  and  other  depart- 
ments), State  Soldiers*  and  Sailors'  Home  on 
Garrison  Hill,  Hamot  Hospital,  St  Vincent 
Hospital,  Protestant  Home  for  the  Friendless, 
United  States  Marine  Hospital,  and  Central 
School.  Near  the  city  is  a  memorial  in  the 
form  of  a  blockhouse,  erected  by  the  State,  in 
honor  of  Anthony  Wayne.  The  city  has  ex-  , 
cellent  public  and  private  schools,  a  public  li- 
brary, daily  and  weekly  newspapers,  three  na-  * 
tional  and  several  savings  banks.  Erie  occupies 
the  site  of  a  French  fort,  called  Fort  de  la 
Presque,  built  in  1749;  was  laid  out  as  a  town 
in  1795 ;  had  a  portion  incorporated  as  a  borous^ 
in  1805 ;  and  the  whole  was  given  a  city  charter 
in  185 1.  It  was  the  headquarters  of  Commodore 
Perry  in  the  War  of  1812;  the  fleet  with  which 
he  defeated  the  British  in  the  battle  of  Put-in- 
Bay  (10  Sept  1813}  was  built  and  equipped  here. 
Natural  gas  was  discovered  in  18891  Popu 
(1910)  66,525. 

Erie  CanaL     See  Canals. 

Erie,  Port     See  Fort  Erie. 

Erie,  Lake,  one  of  the  Great  Lakes  o£ 
North  America;  situated  between  lat  41^  50'  and 
42**  s^  N.,  and  Ion.  78**  53'  and  fe'  25'  W* 
It  lies  between  Lakes  Huron  and  Ontario  and 
is  bordered  on  the  north  by  Canada,  on  the  east 
and  south  by  New  York,  Pennsylvania,  and 
Ohio,  on  the  west  by  Ohio  and  Michigan.  Its 
greatest  extent  is  northeast  and  southwest;  it 
is  about  245  miles  long,  50  miles  wide  (from  28 
to  58),  and  has  an  area  of  about  9,900  square 
miles;  is  573  feet  above  sea-levd,  8  feet  be- 
low Lake  Huron;  has  a  maximum  of  210  feet, 
and  an  average  depth  of  100  feet  It  receives^ 
through  the  strait,  Detroit  River,  the  waters 
from  all  the  other  Great  Lakes  except  Ontario; 
and  the  chief  streams  exclusive  of  the  waters 
from  the  Great  Lakes  which  flow  into  it  are 
the  Grand,  from  the  north,  the  Maumee,  San- 
dusky, Huron,  Grand,  and  Cuyahoga  from  the 
south.  Its  outlet  is  >fiagari.  Biver  which  flows 
into  Lake  Ontario.  Some  of  the  indentations 
are  the  bays  of  Sandusky  and  Maumee,  on  the 
south  coast,  and  Long  Point  Bay  on  the  north. 
In  the  western  part  is  a  group  of  islands,  some  of 
which  are  Point  Pelee,  Kelly's,  North,  Middle^ 
and  South  Bass.  Lake  Erie  is  the  shallowest  of 
all  the  Great  Lakes,  and  dangers  to  navigation 
are  increased  by  the  heavy  ground-swell.  In 
1870  the  Weather  Bureau  of  the  United  States 
established  a  number  of  stations  on  the  Great 


Digitized  by  V^jOOQlC 


JOHN    ERICSSON. 

INVENTOR     OF     THE     MONITOR. 


Digitized  by 


Google 


Digitized  by 


Google 


£RIE  —  £RIE    RAILROAD 


ijakt^  Slid  mice  have  indde  accnmte  obsefvsi- 
tkms  and  reports  on  the  rainfall,  the  changes 
taking  place,  and  other  matters  connected  with 
these  lakes.  In  1872  the  water  in  Lake  Erie 
was  hdow  normal,  and  the  rainfall  was  below 
normal  at  every  station  on  the  Great  Lakes  (On* 
tario  stations  not  considered  in  these  state- 
ments). In  1876  the  water  in  Lake  Erie  was 
higher  than  usual,  the  rainfall  at  all  stations 
above  normal  except  Marquette,  where  it  was 
nearly  an  inch  below.  In  1878  the  Lake  was 
again  high ;  the  rainfall  also  above  normal  except 
at  Duluth  and  Grand  Haven,  where  it  was  be- 
low normal.  In  1882  the  Lake  was  again  above 
normal,  and  at  10  stations  the  rainfall  was  above 
normal,  but  at  Milwaukee,  Detroit,  and  Buffalo 
It  was  below  normal.  In  1902  the  rainfall  at  all 
stations  was  heavy  and  Lake  Erie  was  above 
normal  '  The  effect  rainfall  has  on  the  level  of 
Lake  Erie  has  been  shown  from  the  observa- 
tions made  since  1870.  The  destruction  of  lakes 
is  largely  due  to  filling  from  deposits  brought  by 
inlets  or  tributaries;  every  particle  of  sediment 
brought  into  a  lake  tends  toward  its  destruction. 
Another  danger  is  in  changes  in  outlets.  Where 
the  Niagara  River  emerges  from  Lake  Erie  there 
has  been  but  little  change  for  centuries.  It  flows 
through  a  plain,  and  the  channel  is  to-day,  ap- 
paraitly,  what  it  was  hundreds  of  years  ago; 
out  'Niagara  is  wearing  back  its  fadls  toward 
Lake  Erie  \  and  in  given  time,  as  a  result  of  this 
work,  it  will  so  lower  the  outkt  as  to  completely 
drain  Lake  Erie.'  The  importance  of  Lake  Erie 
for  commercial  purpose  has  been  greatly  en- 
hanced by  its  canal  connections.  The  Welland 
Canal  around  Niagara  Falls  removes  obstacles 
to  direct  navigation  from  the  Atlantic ;  the  Erie 
Canal  connects  the  Lake  by  a  short  route,  with 
the  Hudson  River;  canals  crossing  Ohio  con- 
nect the  Lake  with  the  Ohio  River.  There  are 
many  excellent  harbors,  not  all  of  them  in 
use  by  the  large  steamship  lines.  Some  of  the 
principal  ports  are  Buffalo,  Erie,  Qeveland,  San- 
dusky, and  Toledo.  At  Put-in-Bay,  near  San- 
dusl^  on  10  Sept.  1813,  took  place  the  Battle 
of  Lake  Erie  (q.v.)  The  Americans  were  suc- 
cessful, and  the  result  was  most  important  to 
Uie  United  States;  it  had  much  to  do  with  the 
r^iaining  of  the  territory  of  Michigan^  which  at 
'  the  time  was  in  possession  of  the  British.  Con- 
sult: Russdl,  ^Lakes  of  North  America*; 
Smithsonian  An.  Report,  ^Modification  of  Great 
Lakes  by  Earth  Movement*   (1898). 

Brie,  Lake,  Battle  of,  10  Sept.  1813:  a 
naval  battle  which  annihilated  the  British  fleet 
on  that  lake,  and  gave  the  Americans  their 
northwest  at  the  Treaty  of  Ghent.  In  1813  it 
had  become  evident  that  the  rcconquest  of  the 
northwest  from  the  British,  who  had  captured 
Detroit  and  were  building  a  fleet  at  Maiden, 
near  by  to  control  the  Lake,  depended  on  wresting 
the  control  from  them ;  and  Oliver  Hazard  Perry 
spent  from  27  March  till  September  building  a 
nval  fleet  at  Presque  Isle,  now  Erie,  Pa.  It  had 
nine  vessels:  the  Lawrence,  flagship,  20  guns; 
the  Niapra.  Capt.  J.  D.  Elliott,  20  guns;  the 
Caledonia,  tnree-gun  brig;  five  two-gun  schoon- 
ers and  a  one-gun  sloop;  in  all  54  guns  with 
714  pounds  metal  at  a  broadside.  The  British 
nad  six  vessels  averaging  much  heavier,  with 
63  guns  averaging  much  lighter  —  about  430 
pounds  to  a  broadside;  but  most  of  them  were 
tar  longer  range  than  the  American,  whose  policy 


therefore  was  dose  action.  The  crews  were 
about  equal,  some  500  each.  The  British  com- 
mandant was  Capt  Robert  H.  Barclay,  a  veteran 
of  Nelson's;  two  of  the  captains  were  veterans 
also.  The  fleets  engaged  oft  the  islands  north  of 
Sandusky  Bay,  near  noon  of  10  Scrptember. 
Perry  in  the  Lawrence,  with  two  gunboats,  came 
to  close  quarters  shortly  after,  and  if  the  whole 
fleet  had  followed,  the  British  would  soon  have 
been  overwhelmed;  but  for  some  reason  (hotly 
disputed  and  a  sore  point  for  many  years)  the 
other  vessels  kept  off  and  played  away  at  long 
range,  while  for  two  hours  the  British  vessels 
concentrated  their  fire  on  the  Lawrence.  Such 
carnage  was  scarcely  ever  known  on  the  ocean; 
of  10^  officers  and  men,  but  20  were  unhurt ;  the 
vessel  was  literally  shot  to  pieces,  and  the  very 
wounded  were  killed  on  the  surgeon's  board  by 
the  crashing  balls.  Seeing  that  no  more  could 
be  done  with  it.  Perry  turned  over  the  command 
to  a  lieutenant,  transferred  himself  in  a  small 
boat  to  the  Niagara,  now  tardily  drawn  nearer, 
brought  that  and  the  rest  into  dose  action,  and 
in  15  minutes  (about  3  p.m.)  forced  the  entire 
British  fleet  to  surrender.  The  latter  was  in  a 
dreadful  condition,  too;  the  English  had  fought 
with  heroism  and  skill,  but  a  third  of  its  force 
was  disabled  or  dead.  The  losses  were: 
Americans,  27  killed,  and  96  wounded:  British, 
41  killed  and  94  wounded.  The  battle  raised 
Perry  to  the  summit  of  naval  fame,  justly,  for 
no  victory  was  ever  more  due  to  the  genius 
and  energy  of  one  man,  and  few  naval  battles 
have  had  such  momentous  results.  The  remains 
of  the  slain  officers  were  buried  at  Put-in-Bay 
Island  in  1858.  Macla/s  *  History  of  the 
Navy>  (Vol  II.  1894)  ;  Spears'  < History  of  Our 
Navy^  (1899) ;  Roosevelt's  ^History  of  the 
Naval  War  of  1812^  (1882);  Henry  Adams, 
<History  of  the  United  States>  (Vol.  VIL 
1891). 

Eric  Railroad.  Chartered  24  April  1832, 
by  the  New  York  State  Legislature  to  construct 
a  railroad  from  Lake  Erie  to  the  Hudson  river, 
the  New  York  &  Lake  Erie  Railway  Company 
was  organized  with  a  capital  of  $3,000,000,  the 
credit  of  the  Stale  being  extended  to  a  like 
amount  The  charter  provided  that  the  road 
should  make  no  connection  with  any  railroad  in 
New  Jersey  or  Pennsylvania  without  special 
legislative  consent  and  also  provided  that  it 
should  run  through  the  southern  tier  counties 
of  New  York.  This  plan  was  in  accordance 
with  the  idea  advanced  by  W.  C.  Redfield  in 
1830  when  he  proposed  a  railroad  from  the  At- 
lantic to  the  Mississippi  river.  His  plan  was 
that  it  should  be  a  great  national  road  to  follow 
the  so-called  «Appian  Way*  advocated  by  Gen- 
erals Clinton  and  Sullivan  in  1780  to  further  the 
development  of  what  then  constituted  the  United 
States. 

In  1841,  the  railroad  was  opened  from  Pier- 
mont,  at  the  extreme  southern  point  of  New 
York  State  on  the  Hudson  river,  inland  to 
Goshen,  Orange  County,  a  distance  of  46  miles. 
Opposed  at  it  was  by  the  canal  counties  and 
their  representatives  in  both  the  State  and  Na- 
tional Legislatures,  the  Erie  had  to  fight  for  its 
existence  from  its  birth  through  a  series  of 
legislative  obstructions  and  financial  manipula- 
tions that  developed  even  in  its  early  days.  Be- 
fore its  completion  to  Dunkirk,  which  was  the 
objective  point  on  Lake  Erie,  and  as  a  conse- 
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qaeace  of  these  obstacles  to  progress,  the  road 
hibd  to  be  placed  in  the  hands  of  a  receiver.  In 
1845,  the  State  released  its  claim  for  the  money 
advanced  for  construction  and  through  the  ener- 
getic efforts  of  the  Erie's  friends,  it  was  finally 
opened  by  President  Fillmore,  Daniel  Webster, 
his  Secretary  of  State,  and  other  government 
and  stale  officials,  from  Piermont  to  Dunkirk, 
on  22  April  185 1,  a  distance  of  465  miles. 
From  Pwrmont,  passengers  were  conveyed 
to  New  York  by  steamer.  This  operated 
so  much  to  the  disadvantage  of  the  road  that 
its  charter  was  amended  in  1852  permitting  it 
to  pass  through  New  Jersey  to  its  present  termi- 
nal in  Jersey  City,  and  Piermont  was  abandoned 
as  a  terminal  in  May,  1861.  Previous  to  that 
abandonment,  the  road  was  again  —  in  1859  — 
in  the  hands  of  a  receiver  and  was  sold  to  the 
Eric  Railway  Company  in  1861.  This  new  com- 
pany also  bought  the  Buffalo  and  New  York 
Gty  Railroad  and  so  secured  independent  en- 
trance into  Buffalo,  which  was  tnade  its  princi- 
pal lake  terminal  in  place  of  Dunkirk.  It  has 
so  remained  up  to  this  time.  The  company  also 
took  over  thfe  Union  Steamboat  Company,  oper- 
ating on  Lake  Erie,  in  the  same  year  and  so 
added  Cleveland  and  Detroit  to  its  lake  termi- 
nals. 

In  accordance  with  English  ideas,  the  road 
was  built  with  a  six  foot  gauge,  a  mistake  in 
construction  that  for  years  acted  as  a  dcterrefnt 
to  its  successful  operation,  owing  to  the  fact 
that  contents  of  cars  had  to  be  transferred  at 
connecting  points.  Another  mistake  ol  its 
early  managers  was  a  refusal  of  the  Erie  to  ac- 
cept entrance  into  New  York  Citv  over  the  New 
York  &  Harlem  lines,  then  being  constructed 
and  which  later  passed  to  the  control  of  the 
New  York  Central.  But  this  management  did 
see  the  value  of  the  coal  traffic  and  in  1861,  it 
entered  the  anthracite  coal  fields  of  Pennsyl- 
vania and  later  through  its  Bradford  branch, 
reached  the  bituminous  fields.  But  in  the  mean- 
time, it  had  become  a  financial  foot-ball  in  Wall 
street,  partly  through  a  desire  to  combine  with 
the  Atlantic  &  Great  Western,  then  building 
through  Ohio,  for  the  purpose  of  making  a  route 
to  St.  Louis  on  the  Mississippi  river.  A  con- 
nection to  the  Ohio  river  at  Cincinnati  was  ulti- 
mately effected  through  a  combination  with  the 
Atlantic  &  Great  Western  and  an  operating  con- 
nection with  the  C,  H.  &  D.  completed  33  years 
after  the  first  work  on  the  Erie  was  begun. 

In  1867,  Jay  Gould  and  Colonel  James  Fisk 
came  into  possession  of  the  Erie  and  from  1868 
to  1872  a  fight  ensued  between  Gould,  Vander- 
bilt,  Fisk,  James  McHenry,  and  Daniel.  Drew 
for  the  possession  of  the  property,  resulting  in 
its  spectacular  wreckage  after  one  of  the  bitter- 
est and  most  vindictive  railway  wars  in  history. 
The  contest  for  the  possession  of  the  property 
and  the  financial  manipulations  indulged  in  en- 
riched ail  who  were  interested  excepting  the  ac- 
tual owners  of  the  road  and  these  it  impover- 
ished as  it  did  the  road  itself.  At  the  conclusion 
of  this  historic  fight,  Hugh  J.  Jewett  came  in 
as  president  in  1874  and  a  year  later  was  made 
receiver,  the  property  having  been  purchased  by 
the  security  holders  to  prevent  its  complete 
wreckage.  It  was  reorganized  in  1878  as  the 
New  York,  Lake  Erie  &  Western.  It  then  owned 
525  miles  of  road  and  leased  400  more.     Tlie 


road  was  converted  into  a  standard  gaiugp  road 
at  a  cost  of  $25,000,000  and  was  double  tracked 
from  Jersey  City  to  Buffalo. 

Attempts  to  enter  Chicago,  first  over  wfaait 
is  now  known  as  the  ^Panhandle  Route,'  and 
later  over  the  Pittsburg,  Fort  Wayne  &  Chi- 
cago were  successfully  btodced  by  rivals  and  it 
was  not  until  1883  that  it  secured  an  entrance 
into  the  western  metropolis  over  the  Chicago  & 
Atlantic  Railway.     Under  succeeding  manage- 
ments, the  road,  in  spite  ol  the  enormous  finan- 
cial obligations  which  hampered  it,  was  operated 
as  a  paying  and  successful  property  until  the 
panic  of  IW3-4.     The  obliirations  accruing  be- 
cause of  its  purchase  of  the  Chicago  &  Atlantic 
and  Pennsylvania  coal  properties  led  the  road 
to   still    further  embarrassment  and   finally   to 
another  receivership  in  1893.    Two  years  later, 
the  company  was  reorganized  as  the  Erie  Rail- 
road Company  and  assumed  possession  of  the 
property  on   i   Dec.   1895,   which  it  has  since 
operated. 

The  hiBtory  of  the  Erie  Railroad  is  briefly 
the  history  of  railroading  in  the  United  States. 
The  total  mileage  of  the  Erie  is  2,147,  made  up 
asL  follows :  Erie  Division :  New  York  Div.,  197 
miles;  Delaware  Div.,  128  miles;  Susquehanna 
Div.,  140  miles ;  Jefferson  Div.,  43  miles ;  Tioga 
Div.,  65  miles ;  Rochester  Div.,  146  miks ;  Buf- 
falo Div.,  203  miles;  Alleghany  Div.,  131  miks; 
Bradford  Kv..  83  miles;  Wyoming  Div.,  59 
miles.  Ohio  Division:  Meadvtlle  Div.,  22S 
miles;  Cincinnati  Div.,  197  miles;  Mahoning: 
Div.,  164  miles;  Lima  Dir.^  127  miles;  Chicago 
Div.,  123  miles ;  Greenwood  Lake  Div.,  52  miles ; 
Northern  R.  R.  of  New  Jersey,  26  miles;  New 
Jersey  &  N.  Y.  R.  R.,  38  miles. 

For  the  year  ending  30  June  1905,  the  total 
earnings  were  $45,724,737,  other  income  $1,048,- 
689,  operating  expenses  $33,142,208,  leaving  a 
total  net  income  of  $13,631,218. 

A  pioneer  as  a  trunk  line,  it  was  also  the 
first  railroad  to  adopt  what  are  now  universal 
methods  —  among  these,  the  running  of  trains 
by  telegraph,  the  use  of  a  printed  time  table, 
the  running  of  Sunday  trains,  emigrant  trains, 
and  special  service  for  suburban  passengers,  the 
use  of  parlor  cars,  the  establishment  of  dining  . 
rooms  along  the  line,  the  establishment  of  spe- 
cial milk  trains,  the  running  of  a  newspaper 
special  train  (this  being  done  in  1842).  It  was 
also  the  first  road  to  run  an  excursion  train  of 
the  modern  type  witfi  a  brass  band  and  a  re- 
duced round  trip  fare,  the  first  road  to  use  a 
bell  cord  to  signal  from  the  Qpnductor  to  ihe 
engineer,  the  first  to  build  up  local  industries 
by  furnishing  to  manufacturing  companies  the 
use  of  switching  and  terminal  tracks,  a  custom 
now  so  universal,  and  in  more  modern  days,  the 
first  road  to  adopt  all-steel  baggage,  express,  and 
mail  cars.  j.  h.  Matoy, 

Special  Representative. 

Erigena,  e-rij'^-na,  Johannes.  See  Scortrs, 
Johannes  Erigena. 

EXrin,  an  old  name  for  Ireland.  Now  used 
only  in  poetry. 

Erinite,  a  basic  copj>er  arsenate  having  the 
formula  Cu»(QH)4As«i<J«,  occurring  as  a  dark 
green  crystalline  coating  of  fibrous  structure  in 
Cornwall.    England,    and    the    Tintic    district, 
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Utah.    The  nimt  is  alao  applied  to  an  akiiiiltittiii 
^ilicAte  from  the  Giant's  Caustffv^y,  Ireland. 

ftritmlt^  €-rtn>,  Greek  po€tiess:  b.  Rhodes 
or  Tco$,  about  600  Ka ;  d.  at  age  of  19.  Ac- 
cordinj:  to  some  she  was  a  Lesbian,  and  *e  in- 
timate  friend  6f  Sappho.  Others  aver  that  she 
was  born  ;jt  Teos,  Rhodes,  or  Tclos,  arid  that 
she  Ihred  m  the  age  of  Demosthenes;  whil^ 
others  again  assert  that  ther^  were  two  poetes^e^ 
of  the  same  name.  She  left  behind  her  a  few 
poems  which  were  thought  equal  to  those  of 
Homer  in  point  of  merit,  jhc  chief  of  them 
was  a  woilf  of  about  300  h*nes,  called  ^piakat^' 
(The  Distaff),  of  which  nothing  \i%s  come  dow|? 
to  us. 

Erinyes  ^jnf-ez*     TJie  Fiwies  (q.v.). 

Briocaiiloii,  er4-a4ia'l^)  tite  f3ft)ita]  gunm 
«f  tke  pipewort  famiiis  (Eriocauhnajiem) .     See 

PlPKWOBT. 

BriodeQ()roii,  ef-!-6-d€n'drdn,  H  genus  of 
tropical  tuees  of  the  hatura]  order  Malv^eet, 
There  arc  abont  a  dozen  species,  whidi  are  char- 
acterized by  digitate  leates,  medium  to  large, 
white  Of  reddish,  sdkary  oi  clustered  lowers, 
aad  tfaiek,  iVooify  aeed^capsuUs  eoatasoiiYg  a  toi^ 
tOQ-lSke  fibre  wiiich  suggested. the  name r silk  oot-^ 
ton^tree.  Some  of  tfad  species  r  exceed  tioo  ieet 
in  heigfat,  and  furnish  wooQ  ixed  in  imakiflg 
tests.  The  aceds  of  several  ^icoies  are  used  for 
food  ta  some  tabbait  Bub  tiie  principal  ecOncntaite 
-value  iov  ^ichlihese  trees  tare  noted  is  Hi  the 
fbre  wliicii  snrreuindtr  .the  seedk  This  ..is  too 
ahort  io  be  mecbssfittiy  woven  hke  coiton,  bat 
is  highly  'Mdued  in  upholstery  for'  stufimg 
eushinia,  lottngin,  etc.,  for  making  floss  and^  it  is 
laid,  as  a  siibstitute  ior  anidiai  hair  in  making 
Mt  lor  hats;'  Thb  chief  source  of  st^ly  is 
laya.  It  is  known  in  various  tountriea.  as 
kapok^  rilni,  .behtang»  -etc  Vahdus.  South 
American  speioies  xd.M^nkba^i  a  rented; gcfius, 
^Uo  furnish  a  similar ,'  ^bre.  Like  many  q'ther 
species  of  tbe  natural  order  Malvacea,  the.specie^ 
^f  the^e^tw^  i^nera  also  furnish  a  valuable  bas^ 
^e  whicb  is  ^ed  for  rooe  and  corda^ c-makmg. 
One  species,  E,  b^cHe^^f^,  is  grown  u;  Califor- 
nia tp-  a  smaU  ^i^t  as,  an  ornamental  tree  ipi- 
der  the  name  CHoa  ofciientalU. 

Erionfeter,  an  optical  instrument  for 
measuring  the  diameters  of  minute  partidefi  atld 
£br(^s  from  -flie  sifce  of  the  colored  rings  pro-' 
ducdid  by  tlie  difftattiOn  of  the  light  la  which  the 
objects  are"  ipiewied. 

Sr!|^^le,  efr^ffle,^  In  %he'  Greek  mythol- 
ogy, thedaugtite^  of  Talk\is;-artd  wiie  of  Anij^ha- 
raus,  wnom  she  betrayed  fof  a  li^klace  pre-1 
sented  to  her  by  Polvnices.  The  hecklace  was 
made  by  Hcph^Stdi  ( Vulcan V  -and  had  the 
power  of  renaennjgf"^hoever  wore  ft  unlucky. 

B«ia»  f^'ria  oTvet^^^  in  Gj^eek- mythology 
the  soddeas  of  idiicord,  dattghteriof  Night,  and 
sister  of  Keaiesis,  and  the  Patcae  or  ^Fates.  Not 
being  invited  to  the  marriage  of  Peleus,  she.re(*> 
vensi^fl^^^^^lf  ^  means  of  t^.^apgle  of  dis- 
eord  _$ee,P^s.  /     '", 

BrlHi,  Bngfend;  >  towti  in  Klent,  oti  «h^ 
Tliames,  about  ^f  inile^  east  ot'  London,  ioii* 
lahik  iSftf^kf^^lhi-Nof^^feldt  gtm^fktot7,  ^ngl-^* 
iie^iiiS"iH^f%<  ^tf/^ofber  ibamifactdtted.  SeV- 
^1^1  yaelft  diibi^'hftV«  *«beH-'  tifodqiiaiters  here. 
Pop."^.86K'"-  •■'  ^'i'  ••  v%  ..  >'li  K.-  ■-: 
Vol.  6  —  8 


Eritroa,  a-i«-trft>,  or  "Bxfjlt^tmk  (from 
Greek  ery^AfAJ,  red,  referrhijg  to  the  Red  Sea), 
the  official  name  of  an  Italian  colonial  posses- 
aion  stretching  alonff  the  African  shore  of  the 
R^  St!^  from  Cape  Kasar  in  lat  18^  2^  N.  to  the 
Stdtanate  of  Raheita  on  Bab-el-Mandeb  in  lat  12'' 
So'  N.  The  ooast-liue  is  between  500  and  600 
miles  in  length,  and  the  area  ^f  the  colony  is 
about  94i8<W  square  miles.  The  chief  town  is 
Massowah.  Pop.  of  the  colony  about  400,000, 
the  majority  of  wliom  are  Arabs. 

^rivan,  cr-l-van',  Russia,  (i)  a  fortified 
town,  capita]  of  the  govertmient  of  the  same  name 
111  Transcaucasia ;  on  the  Sanga  River,  33  miles 
northeast  fpom  Mount  Ai^rat.  The  manufac- 
tu,tes  consist  of  cottons,  earthenwafe,  and 
l^ifther;  and  the  situation  of  the  town,  on  the 
cferavin  route  between  Russia  and  Persia,  gives 
it  a  considerable  transit  trade.  Pop.  30,275. 
(2)  The  government  of  Erivan  has  an  area  of 
10,745  SQuare  miles,  and  a  pop.  of  1,128,003. 

Erlangen,  ^r'lSng  en,  Bavaria,  town  on  the 
Regnitz,  12  miles  north  of  Nuremberg.  As  old 
a^  the  loth  century,  it  owes  its  prosperity  to  the 
settlement  here  of  French  Huguenots  after  the 
revocation  of  the  Edict  of  Nantes  (1685),  and  to 
its  university.  The  chief  manufactures  are  arti- 
cles made  fron^  wood,  ivory,  and  horn,  and  some 
^ottijn    goods.    It    has    large    breweries.    Pop. 

,  £lrlafig^%  t^myeira^y  of,  a  Lutheran  ifisti* 
tujtA9n  iound^d  }X\  17^  in  Bairetfth,  but  the  folf* 
I9«^wiag  yoar  nyovif^  ^  £rlang)an  (clv.).  In  1769 
Alexander,  the  then  margrave  of  Baireuth,  gave 
valuable  a^sistanpe  to  the  univer^ty  and  the 
name  was  changed  to  its  present  legal  title, 
•Friedridh- Alexander  University.*  Owing  to  the 
changes  of  governmeiit  of  the  counny  the 
growth  of  the  institution  was  retarded  until  18B0. 
Since  that  time  the  school  has  increased  in  at- 
tendance and  infldmee.'  Iti<.t9io  the  ntimber  of 
pupils    eai^olled    was*   sdxxit    1,400.     Consult: 

Erlau,  ir'low,  or  Et^er, '  a'ger,  Hungary, 
town,  capital  of  the  coun^  Heves,  qn-  the  Egcr, 
f$  miles  east-northeast  of  Budapest.  The  man- 
ufactures cotfsist  chiefly  of  woolen  and  linen 
doth,  hats,  combs,  leather,  ^oes,  and  harness. 
The  finest  red  wine$  of  Huitgary  are  made  from 
grapes  grown  in  the  neighborhood.  There  are 
two  thermal  springs,  one  on  each  side  of  the 
river.    Ppp.  2^,102. 

Erildng  (Ger.  Erlkonig),  a  mythical  person- 
age first  introduced  into  German  poetry,  through 
Hterder's  translation  of  a  'Panish  ballad,  <The 
Ertk^fig's  Dau^hter,>  and  ^ade  familiar  to  all 
r<*adets  by^  Goethe's  ballad.  «Der  •Erlfc5nig,>  or 
tfattslations  of  ft.  This  goblin  is  represented  as 
exercising  a  mdigtiant  and  fatal  influence  upon 
men,  and  especiall3r  children,  by  alluring  prom-^ 
ises.  Or  visickis:  which  lead  >tQ^  ihdpf  desUrtkHon. 
Th^  I  word  is  of  Danish  origin  (BUerkon^<e,  ot 
Biverkafige;  ki;ig,o46  the.  elves) . 

^mkuh,  ^r'tnin,  Adolf,  German  £gyptolo« 
gist :  b.  Berlin  31  Oct.  1854.  He  was  educated 
at  Lei^^lG  and  Berlin,  receiving-  an  appointmenC 
as  associate  pnofeSsof'  of  Egyptology  in  the~Um* 
v^$rty  of  Berlin  1883,  becoming  director  of  tfta 
Egyptiaii  departmeni?  of  the  Royal  MuseutH 
1855  and  attaifiitig  ftrtl  professorship  in  tht  utii* 
versity  in  x8$2.  H^  hii^  ^akl  s^al  attention  to 
Egyptian  grammar  and  has  writf^  mat^  works' 
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on  EgyRlelfrgjf^  «Hio^g  which  are?  <Die  Phiral- 
bildung  lies  AgypUschcn^  (1878);  ^Neuagyp* 
;ische  Grammatik^  (1880)  ;  ^Die  Sprache  des 
FfinyruA  Westcar^  (1889);  -^Die  Marchen  jdes 
Piipyrus  Westcar^  (1890).;  ^Altagyptische 
(irammatik^  (1894)  ; /Gespr^che  eines  Lcbenst 
jivtiden  mit. seiner  Seele^  (1896};  *Die  Flexion 
ties  Agyptischen  Verbums^  (1900);  ^Zauber- 
spruche  fur  Mutter  Kind^  ^1901);  ^Agypten 
und  Agyptischen  Leben  ira  Altertum^  (1885), 
translated  into .  English,  by  Tirar4  with  title  of 
<Life  in  Ancient  Egypt^    (1894). 

Ermine,  er'min,  any  weasel  (q.v.)  which 
turns  white  in  winter,  as  is  the  habit  of  all 
those  living  in  snowy  regions ;  or  its  pelt  made 
up  as  a  fur.  The  aninial's  coat  becomes  com- 
pletely j^ellowish  white,  except  the  tip  of  the 
tail,  which  remains  black.  Whei\  this  fur  is 
made  up  into  tippets,  coat  trimmings  or  gar- 
nicnts,  the  black  tails  are  attached  as  ornaments 
in  rows,  which  gives  the  regularly  spotted  effect 
characteristic  of  ermine  furs,  and.  imitated  in 
heraldry,  under  th^  terms  ^ermine*^  and 
*erminois,*  expressive  of  furs  as  a  bearing.  In 
mediaeval  times  the  use  of  this  kind  of  fur  was 
restricted  to  royalty,  and  later  it  became  a  part 
of  the  insignia  of  judges  in  high  courts,  perbaps 
as  a  symbol  of  the  majesty  of  the  law;  whence 
the  expression  *the  ermine®  as  a  m^tonym  for 
the  judiciary  office.  Ermine  is  mainly  derived 
from  northern  Russia  and  Siberia,  where  ^t  is 
the  fur  of  the  stoat  {Pikorius  ermined)  ;  but  a 
great  amotint  is  supplied  by  northern  Cahada. 
from  two  or  three  American  species  01 
weasels. 

Ermine  Hoth»  any  of  several  white  moths 
marked  with  black  spots  as  in  ermine  furs.  The 
name  is  given  in.  America  to  various  .bombycids, 
but  was  originally  applied  to  a  European 
zygaenid   (^Ypomoneuta  pellida). 

Eraune  or  Ermjme  Street*  one  of  the  four 
great  roads  constructed  in.  England  by  the  Ro^ 
mans.  It  led  from  Bishopsgate,  Londcvi,  b^ 
way  of  Durolipons.  rGodipancheifter),  Liin^um 
(Lincoln),  Danim/  (Doncaster)  to .  Ebiiracum 
(York),  whence  it  continued  northward  past 
Hadrian's  wall  into  Scotland.  At  .Lincoln  it 
formed  a  junction  with  the.Foss  Way,  leading  to 
the  southwest.  The  Vicinal  Way,  a  branch 
from  London,  Jed.  through  Essex,  Suffolk,  and 
Norfolk  to  Venta  Icenorum  (Caistor  .near 
Norwich)  and  connected  with  the  main  road 
at  Durolipons  by  a  branch  from  (Tamulo-dunum 
(Colchester).  '\'    . 

Ern,  or  Erne,  a  name  in  poetic,  rathec 
than  common  or  scientific  use  for  any  of  the 
sea-eagles;  specifically  the  European  white^* 
tailed  eagle  of  whiqh  the  American  bald-<e^lp 
(HalicBctiu  leucocephqlus)  is  a  near  relal^ye. 
Sec  Eagle.  '  ;  / 

Ernest  Maltra^^era^  a  novel  by  Bohrer* 
LyttoB,  published  1837.  Its* sequel  is  entitled, 
< Alice;  or  The  Mysteries^  (1838).  In  the  pref- 
ace to  /the  first-rnafiied  iio»el,r  the  authoi;  states 
that  he  is  indebted  ^or.the  leading  idea  of  the 
work*— that  of  a  moral  education  or  apprentice- 
ship—to  Goethe's  <Wilhelm  Meister.>  The 
apprenticeship  of  Ernest  Maltravers  is,  however, 
less  to  art  than  to  life.  ^Ernest  Maltravers^  is 
wxitten  in  the  Byronicj^traia,  .and  is  a  fair  ex- 
ample of  the  Eoigplish  Jion^ntic  and  sentimental 
novel  of  the  tl^rties 


,  Eirnciftti^  Johaim  August,  ydri]^n..ow'goost 
er-nes't;e,  Geri^an  .scholarc  •  b.  TepiMtadt,^ 
Th^ringia,  4  Auft_^  I707i  4-^  jLeipsjc.ii  S^pU^TSi- 
He  studie^d  at  Wl(ttcnberg>rid.  Leipsrc,  Sftd/ de- 
voting himself  to  classical  studies,  became  red- 
tor  of  the  Thomas  ^(ihoo!  at  Liemsit  in-1734,  4 
post  which  he  held  till  1759.  He  became  pro- 
fessor of  theology  in  the  university  irt  1759.  He 
Erepared  editions  of  Homer,.  Callimachus,  Poly- 
ius,  Suetonius,  and  Tacitus,  and  of  Xenophpn's 
^Memorabilia^  and  Aristophanes*  *  Clouds,'  and 
an  excellent  edition  of  Cicero  (3d  ed.  1776-7)^ 
to  which  he  added  avaluable  /Key  to  Cicero,^ 
often  reedited.  He  was  the  fbundei*  of  a  true 
exegesis  of  Scripture  by  the  laws  of  grammar 
and  history,  indej^endent  of  dogmatic  preposses- 
sions. His  *D4tin  Speeches  >  gained  hini  the 
name  of  the  ^Glerman  Cicera*       .  ..  ^ 

Emoniy  ar-^noof,  Alfred  Auguate^  French 
historical  writer  and  publicist ;  b.  Paris.  21  Sept. 
1817 ;  d.  there  15  Feb.  ^889.  ^J^w  Studief  of 
the  French  Revolution >,  .j;  1832-4;.;  ^T^e  French 
in  Prussia,  1807-8'  (1872),;  ?Ln4  other  worka 
by  him  evince  research  and  ^impartiality. 

Emat  (emst)  L  (sumamed:  ^The  Piovs'K 
Duke  of  r  Saxe-Gotha :  b.  easUe  of  Alteairarg  24 
Dec.  .i6oi>?  d.  1675.  He  was  the  son  of  John, 
Duke  of 'Weimar^ >. and  broths  of  the -famoiia 
Bernard  of  S&xe-Weiman  Irbt  fought,  nirith  disr 
tinction  as  colonel  of  horSe  un^r  Gustairos 
Adolphns,  at  tbQ<:battles'Of  Nuoemheiig,  LfitaeD, 
and  Nordlingen  dmrk^the-Hiirty  Yeaur^  War^ 
and  was  one  of  the  si^natbiiee'to  tlrt  Peace  ;OC 
Prague  in  16^^-  He  aftd^wxsrd  becannle  iamoaa 
for  the  wisdom  of  \m  administcation,  for  the 
reforms  that' he  instituted,  and.  for  the  .pcosreaa 
his  principality  made  during  his  reign.  He  waa 
Ae  founder  of  the  Gotha  line  which  faecaihe 
extinct  by  the  death  of  Frederick  IV.  hi  ifi^ 
Consnh:  Beck'tf  ^Erast  der JFromme^  (1865). 

Emstll^  Duke  of  Sixt-Gotha  and  Alteti- 
burg :  b.  1745 ;  d.  1804.  Oil  succeeding  his  father 
in  th'e  dukedom  he  6et  abobt  to  reform  the  gov- 
ernment, and  ameliortite  the  condition  of  his 
people.  He  reftised  to  alloWhis  army  td  jom 
the  'forces  of  his  near  telatite  Geofge  III.,  hi 
fighting  against  the  American  colonies,'  although 
large  sums  were  offered  as  an  inducement  He 
was  a  patron  of  sct^ice;  institute^  for  the  first 
time  a  measijirement  of  an  arc  of  thjs  meridian  in 
Germany^  and  established  an  observatory  near 
Gotha.  He  wrote  on  astronotny,  and  among  his 
works  are:     ^Astronomische  fTafclB'   0799)- 

Em^t  11^  Augustus  Charles  John  l.eopolcl 
Alejiander  Pdward,  Duke  pf  S^xe-Coburg- 
Gotha;  b,  .Coburg  1818;  d.  .1893.  He  waa 
brother  of  Prince  Albert,  consort,  of  Queen  Vic- 
toria of  Englahd,(.and  seems  to  have  resembled 
him  in  tastes  s|nd  character.  'He  was  instru- 
mental in  winning  the  battle  Of  Eckeonporde  in 
the  war  against  Denmark,  fou^t  on  the  aide  of 
Prussia  id  the  Austno- Prussian  and  Pnuic6< 
Prussian  -wars.  He  wrote  some  successful 
operas. 

Emst  AugiAt,  Sw'goost,  King  of  Han<5rver 
and  Duke  of  Cumberland:  b.  5  Jan.  1771;  d.  18 
Nov.  1851.  He  was  the  5thi  sotf  of  Geisnse  III. 
of  Englaqd^  He  took  up  his  abode  at  Ber]jiv 
but  f  eturned  to  England  while,  the  discnssiotia 
on  Catholic  emancipatioi^  wisr^e  going  b%  and 
endeavored  by  eiKry  means^.in  his  power-  to 
prevent  the  passing  of  that  measure.  On  .tJpe 
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(tath  of  William  IV.  in  i8^  he  ascended  the 
throne,  ol  Hanover,  in  consequence  .of  the  suc- 
cession IQ  .the  Sovereignty,  of  that  countiy  being 
limitBd  to  male  heirs*  His  arbitrary  and  tyranni- 
cal disposition,  which  had  hitherto  shown  itself 
in  opposing  every  step  in  the  wajf  of  political 
reform  and  progress,  was  now  manifested  by  his 
abrogating  the  constitution  which  had  bedn 
granted  in  1833*  In  1848,  however,  he  was  com- 
pelled to  accede  to  popular  demands,  and  ac* 
cord  the  nation  a  more  liberal  form  of  govr 
ermnent  He  was  succeeded  by  his  son,  George 
v.,  the  last  .of  the  Hanoverian  kings.  The  un- 
popularity of  the  Duke  of  Cumberland  in  Britain 
was  extreme,  and  the  contingency  of  his  succeed- 
ing to  the  throne  was  regarded  as  one  of  the 
greatest  misfortunes  that  could  befall  the  nation. 
See  Wilkinson  < Reminiscences  of  King  Ernest 
of  Hanover*    (1880). 

Ernst  Ludwig,  Grand  Duke  of  Hesse:  b. 
Darmstadt  1868.  He  succeeded  to  the  throne 
in  1892. 

Ernst,  August  Frederic,  American  educa- 
tor: b.  Hanover,  Germany,  25  June  1841.  He 
was  g[raduated  at  the  gymnasium,  Celle,  Han- 
over, m  1859 ;  studied  later  at  the  University  of 
Gottingen,  and  came  to  the  United  States  in 
1863.  He  was  pastor  of  Lutheran  congregations 
tin  1869,  when  he  became  a  professor  in  the 
Northwestern  University.  He  was  chosen  presi- 
dent of  the  university  m  1870;  and  was  president 
of  the  Joint  Lutheran  Synod  of  Wisconsin, 
Minnesota,  and  Michigan,  in  1892-5-7-9. 

Emst»  Harold  Clarence,  American  bacte- 
riologist; b.  Cincinnati,  Ohio,  ^i  July  1856. 
He  was  graduated  at  Harvard  University  in  1876 
and  at  its  Medical  School  in  1880;  and  became 
professor  of  bacteriology  there.  He  has  pub- 
lished.*' <In£ectrousness.of  Milk*  (1896)  ;<  In- 
fection and  Immunily*  (1898)';  <  Prophylactic 
Hygiene^;  eta,  and  numerous  articles  m  scien-^ 
tific  medical  periodicals; 

Ernst,  Hdniich  Wilhelm,  hln'rlH  vil'hSlm 
emst,  Austrian  .  composed'  and  violinist:  b, 
Briinn  i8i4;'d.  Nice,  France,  8  Oct.  1865.  He 
Was  educated  at  the  Vienna  Conservatory  and 
made  his  debut  in  Mum'dh  1830,  and  subsequently 
met  with  a  warni  reception  iti  the  principal  cities 
of  Germany:  A  like  success  attended  him  all 
over  the  continent.  His  principal  compositions 
are  Iris  ^Elegy^  and  the  <  Phantasy  from 
Othello.>        ' 

Ernst,.  Hennr»  Americ^fin  educator:  b. 
Anspach-Uringen,  Germany,  17  May  1842.  He 
was  educated  in  Germany  and  in  the  United 
States ;  was  graduated  at  Concordia  Seminary, 
St*.  Louis^  Mo.,  and  at  the  Capital  University, 
Columbus,  Ohio.  He  ^ntcfed  the  Lutheran  mini> 
istry  in  1865,  and,  remained  activ^elv  in  it  till  1885, 
when  he.  became  president  and  professor  .of 
theology  in  the  Lutheran  Theological  Seminary, 
St  Paul,  .Minn.     ■ 

Emnt,  Oswald  Herbert;  American  military 
ofliccr:  b.  near  Cincinnati,  Ohio,  2J  June  184a. 
He  was  graduated  at  the  United  States  Military 
AcMleoqr  and  was  coimnissioned  a  brigadier- 
f^eneral  of  volunteers  1898.  He  was  engineer 
u  charge  ,-of  western  river  improvements:  in 
i878-tt;nad. charge  of  liarhor  improvements  in 
'fexas  in  1886*9;  and  while,  on  the  latter  service 
began  the  great  work,  which  resulted  in  the 
d^Fedg^fig  of  t)ie  channel  t  at  th(&  entrance  of  Gal- 


¥estott  harbor  from  larto  ^.feet.  Im  I893-6  he 
was  superintendent  of  the  United  States  Mili« 
tary  Academy.  In  the  war  with  Spain  ht  went 
with  Gen.  Miles  to  Porto  Rico  in  July  1898,  an^ 
on  9  Aug.  led  the  troops  in  the  action  at 
Coamo.  He  has  published  ^Manual  of  Practical 
Military  Engineering.^ 

E^ulf,  er'niilf,  or  AmuH,  English  prelate! 
b.  France  i<MO;  d.  15  March  11 24.  He  was  ap- 
pointed prior  of  Canterbury  by  Anselm,  and 
was  subsequently  abbot  of  Peterborough  (1107) 
and  bishop  of  Rochester  (1114).  He  was 
equally  remarkable  for  skill  in  canon  law  and 
personal  saintliness;  and  compiled  a  great  col- 
lection of  documents  about  his  own  Church, 
laws,  papal  degrees,  etc.  He  is  alluded  to  in 
Sterne's  ^Tristram  Shandy.^ 

Eroica  Sjnnphony,  The,  a  famous  sym- 
phony by  Beethoven,  first  given  at  Vienna  in 
1805,  under  the  title  of  ^ Bonaparte.^  It  was 
afterward  renamed  Sinfonia  eroica.  See  Bee- 
thoven. 

Bros,  in  astronomy,  one  of  the  minor 
planets,  discovered  photographically  by  Witt  in 
1898,  at  the  Urania  Observatory,  Berlin.  The 
orbits  of  most  of  the  other  known  asteroids  lie 
wholly  beyond  that  of  Mars;  but  Eros  ap- 
proaches much  nearer  to  the  sun,  and  at  times 
it  may  be  within  14,000,000  miles  of  the  earth. 
It  is  this  fact  which  gives  the  planetoid  its 
great  astronomical  interest.  The  relative  dimen- 
sions of  the  solar  system  are  known  with  high 
precision,  and  if  any  dimension  can  be  accu- 
rately measured  in  miles,  all  the  other  dimen- 
sions become  known  at  once,  in  terms  of  the 
same  unit.  It  is  apparently  possible  to  determine 
the  parallax  of  Eros  (and  hence  its  distance 
from  the  earth  in  miles)  with  relatively  high 
precision,  and  a  correspondingly  accurate  deter- 
mination of  the  absolute  dimensions  of  the  solar 
system  in  general  will  result.  As  Eros  ap- 
proaches the  earth  more  closely  than  any  other 
heavenly  body  except  the  moon,  its  parallax  is 
rdajttvely  large;  and  the  fact  that  its  diameter 
is  only  about  20  miles,  so  that  it  appears  in  the 
telescope  as  a  mere  point  of  light  without  a 
sensible  disk,  indicates  that  extremely  precise 
micrometric  measures  <A  its  position  on  the 
heavens  may  be  had.  Astronomers  are  keenly 
alive  tO'  the  possibilities  offered  by  this  8een>« 
ingly  insignificant  little  planet,  and  at  every 
favorable  opposition  Eros  will  be  studied  with 
exceeding  care.  It  is  considered  probable  that 
by  the  end  of  the  century  the  observations  o£ 
&OS  will  have  led  to  a  determination  of  the 
sun's  distance  that  will  not  be  in  error  by  more 
than  25,000  miles,  the  present  uncertain^  in  this 
distance  being  probably  fully  150,000  miles. 

Bros,  the  Greek  equivalent  of  the  Latin 
Cupid,  the  god  of  love.  See  Cupia 
.  Bro'sion,  or  Denndation,  the  process  of 
slow  removal  in  air  or  water  of  the  products 
of  rock  decay  whereby  the  surface  features  of 
the  earth  are  obliterated.  It  includes  the  de- 
structive work  of  winds,  of  streams,  of  glaciers, 
and  of  the  ocean.  Its  various  aspects  may  bo 
considered  under  three  heads,  (i)  subaerial;  (2) 
marine,  and  (3)  submarine  erosion. 

I.  Under  subaerial  erosion  comes  the  action  of 
air  and  water  on  all  land  surfaces  above  searleveL 
Changes  of  temperature  crack  off  flakes  from 
rock-fedges  and  reduce  them  to  smaller  flakes* 
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Qiefiiical  processes,  due  to  moisture  and  COt  in 
the  air^  break  up  the  rock-minerals.  In  a  climate 
ivith  dry  sea^ns  the  dust  cuay  be  swept  away  by 
0ie  winds  (deflation),  leaving  the  larger  pebbles. 
Stony  deserts  have  .thus  been  formed  m  Ari* 
zaaa.  and  other  parts  of  the  world.  The  dust- 
charged  winds  can  carve  and  wear  down  rock 
suffaces.  Instances  are  common  in  the  arid 
regions  of  the  West  and  in  the  desert  of 
Sahara. 

^  The  erosive  actk)n  of  water  begins  with  the 
raindrop.  If  a  piece  of  soft  ground  with  small 
stones  lying  about  be  examined  closely  after  a 
shower,  it  will  be  found  that  soil  has  been 
beaten  down  and  washed  away  from  the  areas 
not  protected  by  stones.  This  action  sometimes 
takes  place  on  a  larger  scale  in  semi-arid  climates 
when  rock-decay  is  slow,  and  curious  pillars 
of  earth  or  soft  rock  capped  by  protecting  Dould- 
ers  are  formed.  Examples  may  be  found  in  the 
Garden  of  the  Gods,  Colorado.  When  the  rain- 
drops unite  to  form  tiny  rivulets  the  process  of 
river-erosion  has  begun.  In  fact,  a  patch  of 
soft  ground  on  a  hillside  during  a  shower  shows 
many  of  the  phenomena  of  stream-formation,  as 
likewise  does  even  a  dust-covered  street.  The 
work  of  surface  water  is  continuous.  Some 
rock-coDStituents  are  dissolved  and  borne  away 
in.  solution;  other  fiarticles  are  carried  away  in 
suspension  and,  by  abrasion  on  rocks  below,  help 
the  stream  carve  its  channel  deeper.  When  the 
current  slackens  some  of  the  waste  from  the 
higher  lands  may  be  deposited,  the  coarser  ma- 
terials first  Thus  mountains  are  worn  down 
aind  plains  formed.  The  higher  the  mountains^ 
the  deeper  the  valleys  can  be  carved;  but  even 
the  highest  mountains  are  ultimately  deeply  dis- 
sected, and  finally  worn  down  so  that  the  current 
of  the  river  may  not  be  Strong  enough  to  trans- 
port the  detritus.  A  cotmtry  thufe  worn  down 
IS  said  to  have  reached  a  base-level  of  erosion^ 
and  its  dearly  level  surface  forms  sl  peneplain^ 
If  such  a  region  be  upUfted,  the  streams  will 
start  work  again  vigorously,  and  a  neW  cjcit  of 
erosioo  wiB  begin.  A  region  reduced  to  its 
base-level,  if  neither  elevated  nor  depressed,  cnn 
remain  unchanged  through  millions  of  years. 

The  amount  of  waste  brought  down  1^  som^ 
rivers Js  enormous.  Thus  the  Po  in  flood  carries 
one  part  sediment  to  every  500  parts  of  water; 
the  Ganges  one  part  sediment  to  835  parts  of 
water.  These  may  seen  smaJl  ratios  of  sediment, 
but  the  total  amount  of  material  discharged  an-* 
njually  by  the  Ganges  is  calculated  to  be 
378,100,000  tons,  while  the  Nile  ahnUally  bringd 
down  150^000,000  tons.  The  Mississippi  annually 
brings  to  the  Gulf  of  Mexico  406,250,1000  tons  of 
ina1»erial  in  suspension,  enough  to  lower  its  whole 
basin  one  inch  in  300  yeiars.  £t  i£^.cakiilated  that 
the^  average  amount  of  material  removed-  as 
seoira'ent  annually  by  streams  over  the  wh,ote 
land  surface  is  600  tons  per  square  mile. 
'  Marine  erosion  incftrdes  wave-^ictioh ;  great 
waves  strike  heavy  blows  against  projecting 
headlands,  and  the  surf  on  rocky  beaches  charged 
with  boulders  and  stones  is  a  never-ceasing  mill. 
The  undertow  of  waves^  sweeps  out  and  rear- 
ran^s  the  fine  material  ground  from  the  rocks ; 
tidal  currents,  often  strong,  may  bear  the  waste 
long  distances,  or  scour  channels  in  soft  forma*- 
tions.  If  a  land  surface  be  slowly  sinkiijfe,  the 
advancing  pcean  levels  the  rock  ridges  and  hills. 
Submarine*  erosion,  fhe  work  done  by  ciccan 
•urrlsnts,  is  of  little  import»*ice,  since' these  cur^ 


rents  are  seldom  strong  enot^h  to  abrade  rodts. 
The  erosive  work  of  kre  dm«r9  from  that  of 
running  water  in  several  particulars  and  is  con« 
stdered  (see  Glaci£r)  separately.  Consult: 
Lydl,  < Principles  of  Geology >  (5872) ;  Geikie, 
^Handbook  of  Geology^  (i$3)  ;  Dana,  <  Manual 
of  Geology*  (1895);  Gilbert,  ^Geology  of  the 
Henry  Mountains^  (monograph  U.  S.  Geological 
Survey  1877)  »*  Powell,  ^Exploration  of  the  Colo- 
rado River >  (1875);  Penck,  ^Morphologic  der 
Erdoberflache*  (1804);  Davis,  <  Physical  Geog- 
raphy >  (1901).  See  Geology^  Movwiain; 
Physical  Geogilafhy;  River;  Shore. 

Samuel  Sanfom^^ 
Engineering  and  Mining  Journal. 

Eroa'tra^is,  Ephesian  incendiary.  To 
perpetuate  his  name  as  the  destroyer  of  one  of 
the  seven  wonders  of  the  world,  he  set  fire  io 
the  magnificent  temple  of  Artemis  (Diana),  at 
Ephesus,  on  the  night  Alexander  the  Great  was 
born  (356  B.c).  The  indignant  Ephesians  de- 
creed that  whoever  pronounced  his  name  would 
be  put  to  death,  a  sure  means  ot  insuring  his 
fame. 

Erotic  (Greek  erds,  love),  relating  to  love, 
—  Erotic  poetry,  amatory  poetry. —  The  name 
of  erotic  writers  has  ^  been  applied  to  certain 
modem  French  fictionists,  and  In  Greek  litera- 
ture, particularly  to  a  class  of  romance  writers 
and  to  the  writer  of  the  ^Milesian  Tales.' 
These  writers  belong  to  the  later  periods  of 
(jreek  literature* .  and  abound  in  sophistical 
subtleties  and  ornaments.  ]^he  best  of  them  are 
Achilles,  Tatius,  HeTrodorlis,  Loti^vti;  Xeno- 
phon  of  Ephesus,  and  Chariton, 

Srpcniii8»  ^-p^'nl-tie  (Latinized  frosa 
ya»  Erpe},  Thomas^  Dutch  Orijentalist: 
h.  (^rkum>  Holland,.  1 1  Sept  1584;  d. 
Leyden  ra  Nov.  1624.  Hia  £anie  rests 
pirittcipally  on  his  icquaintanee  with  the 
Oriental  languages.  To  extend  Jbis  knoK-r 
ledge  of  them-  he  vi^t^  ^&ig^f)d.  France, 
Italy,  and  Germany,  and  became*  acquainted  with 
the  most  eminent  scholars.  I|e  learned  at  the 
same  time  the  Persian,  TurkjsK  and  Ethiopian 
languages.  He  returned*  in  1612,  to  Leyden, 
and  was  appointed  professor  of  Arabic  and  other 
Oriental  languages.  He  established  a  press,  at 
great  expense^  for  the  printing  of  works  of 
Oriental  literature.  In  16 19  a  second  Hebrew 
professorship  was  founded  at  Leyden,  and  com-i 
netted  to  Erpenius. .  Soon  after  he>  received  the 
ofcce  of  Orien^r  iiiterpf eter  Yo  we  States-Gea- 
eral.  The  iho^t  learned  Arabs  admired  the  ele- 
gance with  whicW  he  expressed  himself  in  thei^ 
language,  so  rich  in  delicate  pecuiiarities.  Hia 
reputation  as  a  perfect  master  of  the  Arabic  be- 
citae  universal,  and  he  was  rej)featcdly  invited 
ly  the  king  of  Sbaift  to  expl^ri'  ihscriftions  on 
tfte  Moorish  buildings  and  ihonuments.  The 
works  of  Erpenius  (some  of  wHicb.  W^re  .puh; 
lished  after  his  death),  are  held  in  the  highesft 
estimation,  Bestid^  his  '^G'rammatkJa  Ambica.^ 
his  5Gnnnmatica  Hebraica,^  amtd  other  gramnum-' 
cal  works,  his  most  valuable  and  cdiehrated  puttJ 
hcadon  is  his  ^Elmacini  Historidl  Saraoeinc»^ 
(162s). 

Errante,  Vihcciito,  yen-chftid*96  ^-ranic, 
Italian  poet  ahd  statesman;  b;  Palermo  16  July 
1813;  d.  Rome  29  April  1891.  He  was  many 
vears  an  exUt  forf  his  share  in  Sicilian  politics. 
His  works  are  two-  vduAtcs  of  ^Tragedies-  an* 


Digitized  by  V^jOOQlC 


«ttKA«ftI  A  ^  fiR&itlN  A 


Lyncs>  (1^4) ;  the  dradnas  ^Tlie  Feast  of  SL 
Felix'  and  ^Sukimaii  the  Greater  the  pbcitts 
<Thc  IdeaP  and  <Liberty.>  He  wrote  also  a 
^Histofy  of  tlie  Osmanli  Empire  from  Osman  to 
the  Peaee  of  Carlowitz>  (i88>-3). 

BrraadiL  e-r^n'shf-a,  an  order  pf  annelids 
of  the  sub^fiiss  Pblycharta,  characterized  by  their 
not  dwelling  in  fixed  tubes,  but  wandering  about 
freely,  seeking  animal  food.  They  have  a  well- 
developed  head,  with  protrusible  pharynx  usu- 
ally armed  with  ehitinous  jaws,  and  eflScicnt 
locomotary  organs.  A  typical  genus  is  Nereis, 
with  many  familiar  species. 

Errard,  Charles,  shSrl  Sr-rar,  French 
painter  and  architect:  b.  Nantes  x6o6;  d.  Rome 
rj  May  1689.  He  was  instructed  in  painting  by 
his  father,  and  perfected  his  knowledge  at  Rome. 
On  his  return  to  France  he  gradually  rose  to 
eminence  in  his  profession.  I-n  1648  he  became 
one  of  the  12  founders  of  the  Academy  of  Paint- 
ing. He  was  engaged  in  the  decoration  of  the 
Palais  R<^ral, .  Louvre,  and  other  palaces.  His 
chief  claim  to  notice  resla^  however,  upon  his 
connection  with  the  foundation  of  the  French 
academy  at  Rome,  which  was  projected  by  him 
and  carried  into  eitect  in  1666^  with  12  pupils^ 

Emte,  <^ri'ta  (Latin,  the  plural  form  of 
errotwmy  an  error),  the  list  of  errors  and  correc- 
tions phieed  at  the  end  or  at  the  beginning  of  a 
book.  Before  the  invention  of  printing^  and  for 
a  short  time  after,  the  errata  were  cprreoed  on 
the  pa^e  where  they  occurred,  but  this  was  found 
fo  be  inconvenient  when  the  art  became  a  little 
more  developed.  The  first  known  example  oc- 
curs in  an  annotated  edition  of  ^Juvenal,'  pub- 
lished at  Venice  in  1478,  which  contains  a  list 
occupying  two  pages.  ^The  Vulgate,>  pubfished 
in  1300,  at  RomCy  by  Sixtus  V„  and  of  which  the 
proots  were  revised  by  that  Pope  himself,  con- 
tains, histead  of  a  table  of  errata,  a  bull  which 
excommunicated  those  who  would  dare  to  make 
any  alterations  in  the  text.  The  book,  however, 
was  found  to  contain  so  many  blunders  that  it 
was  afterward  Suppressed,  and  the  Pajjal  bull 
bad  no  other  effect  fhan  that  of  amusing  the 
learned  and  creating  a  demand  for  the  copies 
itill  exlAtiig,  some  of  which  have  been  sold  for 
atont  faoo.    See  Bvll  ;  M^stakik. 

Erratics,  or  Erratic  Blocks,  in  geology, 
boulders  or  large  masses  of  angular  rock  which 
have  been  transported  to  a  distance  from  their 
original  mountains  by  the  action  of  ice  daring 
tfie  Glacial  Period.  Thus  on  the  Slopes  of  the 
Jara  Mountains,  hi  France,  immense  blocks  of 
granite  are  found  which  have  traveled  60  miles 
from    theur   original    situation.    See.  Qbolocy; 

Cl^ACOQU 

Srreni»  Alberto,  aUb^r'td  er-ra'ra,  Italian 
political  economist :  b.  Venice  21  April  1841.  He 
was  educated  at  Padua  and  has  held  the  profes- 
sorship of  political  economy  and  statistics  in  the 
schools  of  several  Italian  cities,  including  Venice, 
Milan  and  Naples,  and  also  at  the  University  of 
Kaples.  Among  his  works  are:  ^Storia  e 
statistica  delle  industrie  venete>  (1B70)  ;  ^Storla 
delfe  economia  potitica  oei  secoli  XVII.  e 
XVIII.    negh    stati    della    rq>ubb]ica    Veneta> 

iifi77);  ^Dttnograpbsa'    (1890);  and   ^Lezione 
i  coononiia  political   (i89a)« 

Br'fvtt^  Isaac,  American  clergyman:  b. 
New  York  2  Jan.  1820;  d.  near  Cincinnati,  Ohk>, 
19  Dec  x88&    In  18I40  he  entered  the  ministry  of 


the  ^Christian  Church,*  $  aect  founded  by  Aleat- 
ander  Campbell,  and  held  pastorate^  an  Petm^l- 
vania,  Ohio,  Michigan,  artd  Chicago.  HI.  For 
a  time,  he  assisted  Campbell  in  the  editorship  of 
tfic  ^Millennial  Harbthger,*  in  1866  he  estabUshed 
the  <  Christian  Standard,^  and  published  it  until 
his  death.  He  was  president  ot  Alliance  Coll^ 
1868-9;  filled  many  offices  in  his  Church,  ahd 
wrote:  < Brief  View  of  Christian  Missions^ 
(1857) ;  ^First  Principles,  or  the  Elemants  of 
the  Gospel>  (i86r)  ;  ^Letters  to  a  Young  Chris- 
tian>  (1877) ;  ^Evenings  with  the  BibW 
<  1884-7)  ;•  ^Our  Position;  the  Plea  Ur»ed  i(jr  the 
People  Known  as  Disctplos  of  Christ^  <«885)» 
etc 

Error,  (i)  In  astronomy,  errors  or  differ- 
ences in  calculations  and  Obsenrakions,  to  correct 
which  recourse  is  had  to  a  system  of  redueidisa 
known  as  the  method  of '  least  squares*  (2) 
Clerical  error,  «  mistake  in  writing,  a  slip  ci  the 
pen.  (3)  Joiner  in  error,  in  law;  the  takiM  of 
issue  on  the  suggestion  of  error.  (4)  Wfit  of 
error,  in  law,  a  process  issued  by  a  court  of  re- 
view, to  an  inferior  court,  suggesting  that  error 
has  been  committed  and  requiring  tne  record  to 
be  sent  up  for  examination;  now  ccrmtnonly 
known  as  an  appeal.  (5)  Court  of  error,  a  cburt 
epcercising  appellate  jurisdiction  by  means  of 
writs  of  error.  (6)  Assignment  of  er/or,  In 
law,  specification  of  the  error  suggested  or 
bbjected   to.    For  ordinary  errors,   se^   Bmx; 

MlSTAKfi. 

Error,  PerstmaL     Sec  Equation,  PersOital. 

Ersch,  Johatm  Samuel,  y6-han  sa'mo6-JB 
ersh,  German  bibliographer:  b.  Grossglogau  a3 
June  1766;  d.  Halle  16  Jan.  1828.  He  was 
principal  librarian  and  professor  of  ge^aphy 
and  statistics  at  Halle.  Among  his  puUicatkms 
are:  a  « Dictionary  of  French  Writers^  ;  <MkRua] 
ai  German  Literature^ ;  and,  in  conneetii^  with 
Grnber,  the  <  Universal  Encyclopadia  of  Arts 
and  Sciences^   (1818). 

Erse,  ^s,  a  corruption  of  the  word  Irhli; 
a  name  applied  to  Irish  Gselk:  people,  and  also 
to  the  lowlanders  of  Scotland.    See  Cblttc  Lak- 

etJAGE  AKD  LiTflRATOKt. 

Btse  Langtiag^K.     See  Celiyc  Laivgoagb  anh 

LttfiRATTTItt. 

Ersldne,  ersklfn,  Bbenec«r«  Scottish  ckr* 
cyman,  the  founder  of  the  Secession  Church  in 
Scotland;  b.  Scotland  2a  Jane  1680;  d.  Stiriing, 
Scotland,  2  June  1754.  He  was  ordained  naanis- 
ter  of  Portmoak,  in  Fife,  in  1703,  in  which  situa- 
tion he  continued  for  a8  yeara,  when  he  removed 
to  Stirling.  His  attitude  toward  patronage  and 
other  abuses  in  the  Churdi  led  to  his  being  de- 
posed, when,  in  conjunction  with  his  brother  and 
others,  he  founded  the  Secession  Church.  He 
was  the  author  of  several  volumes  of  sdrmooa. 
See  MacEwen,  <The  Erskines^    (1900). 

Erakine,  Henry,  Scottish  barrister!  b. 
Edinburgh  i  Nov.  1746;  d.  Ammonddl,  West 
Lothia,  8  Oct  1817.  He  twice  held  the  office  of 
lord-advocate,  was  for  long  the  leader  of  the 
Scottish  bar,  and  had  a  high  repntation  as  a  wit 

ErsUne,  John,  of  Carnock,  afterward  of 
Cardross,  Scottish  jurist:  b.  i6pS;  d.  near  Dum- 
barton I  March  1768.  He  was  called  to  the 
Scotch  bar  in  1719,  and  was  author  of  ^Princi- 
plte  of  the  Law  of  Scotland,'  and  the  ^Institute 
of  the  Law  of  Scotland,'  both  atithorities. 
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Srskitie*  Ralphs  Scottieb  clergyman :.b.  1$ 
"March  1685;  d.  Dunfermline  6  Nov.  1752.  He 
l¥as  a  brother  of  Ebenezer  Erskine  (q.v.).  He 
was  ordained  to  the  parish,  of  Duntermline  in 
171 1,  and  in  1737  joined  his  brother,  who  had 
aeceded  from  the  Established  Church.  His 
^Gospel  Sonnets \  and  other  religious  works 
were  once  very  popular. 

Erskine,  Thomas,  Bakon  Erskine^  Scot- 
tish jurist:  b.  Edinburgh  21  Jan.  1750;  d.  there 
21  Jan.  1823.  He  became  a  noted  forensic  orator 
and  jurist,  attaining  most  of  his  renown  as  a 
pleader  in  support  of  the  accusations  of  corrup- 
tion made  against  Lord  Sandwich;  later  he 
added  to  his  success  by  his  defense  of  Stockdale, 
Hardy,  Thomas  Paine,  Home  Tooke  and  others. 
He  was  a  member  of  the  House  of  Commons  in 
179&-Z806.  He  was  created  Baron  Erskine  of 
Restormel,  on  becoming  lord  chancellor. 

Erup'tion,  a  term  applied  to  a  local  dis- 
turbance in  the  skin  characterized  by  the  forma- 
tion of  redness  or  scaliness,  blistering  or  pustula- 
tion.  In  one  class  of  affections,  known  as  the 
eruptive  fevers,  a  characteristic  form  of  skin- 
eruption  is  diagnostic.  Thus  the  fine  red  rash  of 
scarlet  fever,  the  bluish  red  rash  of  measles,  the 
irregular  rash  of  chickenpox  and  the  pustulate 
rash  of  smallpox  are  readily  recognized.  The 
popular  notion  that  an  eruption  is  an  indication 
of  something  evil  within  the  body  finding  its  way 
out  belongs  to  the  mediaeval  days  of  superstition 
and  ignorance,  when  disease  wa^  regftrded  as  an 
evil  spirit  to  be  exordsed^  and  gave  notice  of  its 
evacuation  by  means  of  an  eruption  on  the  skin. 
At  the  present  time  we  Imow  that  most  eruptions 
are  either  of  purely  local  occurrence,  due  to 
localized  Irritants,  as  in  the  case  of  pimples^  boils, 
etc.,  or  that  they  represent  a  disturbance  of  the 
nervC'Centr^e,  whose  end-filaments  -are  distrib- 
uted to  the  epithelial  structures  of  the  body. 
Thus  in  measles,  not  only  the  skin,  but  also  the 
mucous  membranes  of  the  respiratory  tract 'are 
affected,  the, poison  affecting  the  nerve-structures 
being  evidenced  by  nerve-irritation  at  the  peri- 
phery of  the  body.  The  popular  idea  that  it  is 
necessary  to  bring  an  eruption;  out  in  acute  in- 
fectious diseases  such  as  measles,  scarlet  fever, 
etc.,  is  a  trustworthy  on^  but  an  interpretation 
is  frequently  given  -to  it  that  is  not  sound.  The 
presence  of  an  eruption  on-  the  surface  of 
thfe  body  in  these  affections  is  an  indication  of 
the  protective  energies  of  the  human  organism 
m  its  fight  with  tfie  infection  dnd  poisoning. ,  The 
inability  of  the  body  to  counteract  the  poison  of 
the  disease  may  prevent  the  development  of  the 
eniptionr,  and  thus  its  bringing  out,  being  the 
sipi  of  the  body's  ability  successfully  to  cope 
with  the  poison,  is  the  warrant  for  the  popular 
idea  of  the  efficiency  of  the  eruption.  Many 
drugs  locally  applied,  or  taken  internally,  cause 
the  fon^ation  of  eruptions.  These  eruptions  may 
be  due  to  purely  nervous  influences,  or  they  may 
be  of  local  origin.  Dnjg-eruotions  following  the 
11SQ  of  the  iodidefi  and  bromides  are  of  this  latter 
character.  As  the  drug  is  eliminated  through 
the  skin,  its  passage  there  causes  k)cal  irritation 
and  the  fonnatidn  of  an  eruption.  See  Derma- 
titis; Measles;  Skin. 

Erup'tive  Rocks.     See  Igneous  Rocks, 
^rwin  von  Steinbach,  €r'ven  fon  stln'ban, 
German  architect:  b.   Steinbach,  Baden;   d.   17 


Jan.  13x8.  The  principal *Xower  of  the  cathedral 
of  Strasburg  had  been  completed  in  the  7tl|  cen- 
tury. It  was  partly  built  of  wood,  and  was  re- 
duped  to  ruins  by  lightning  and  successive  fires. 
The  nave,  begun  in  10x5,  was  only  Gompleted  in 
1275.  Erwin  was  then  requested  .to  furnish  de- 
signs for  the  decoration  of  the  interior  of  the 
church,  and  for  the  construction  of  two  new  tow- 
ers and  a  fagade  upon  the  site  of  the  ruins  of  the 
old  tower.  The  foundation  stone  of  the  new 
structure  was  laid  25  May  1277.  The  architect 
died  when  the  work  was  only  half  finished;  it 
was  continued  by  his  son  Johannes  (died  x8 
March  1339),  and  subsequently  continued  chiefly 
after  his  designs,  still  preserved  at  Strasburg. 
His  daughter  Sabina  assisted  him  in  the  decora- 
tion of  the  interior  of  the  church ;  and  another  of 
his  sons,  Winhing  (d.  1330),  was  also  an  archi- 
tect of  some  distinction.  The  remains  of  this 
family  of  architects  are  interred  within  the  cathe- 
dral. 

Erjrman'^UB,  in  ancient  geography,  a 
river  and  mountain  of  Arcadia,  in  Greece.  The 
river,  according  to  some  the  modem  Dimitzana, 
rises  on  the  frontiers  olf  Arcadia  and  Elis,  and 
flows  into  the  Alpheus.  The  mountam,  situated 
to  the  east  of  the  river,  formed  the  western  point 
of  the  northern  barrier  of  Arcadia,  and  was  cov- 
ered with  forests.  It  was  in  this  mountain  that 
Hercules  chased  and  killed  the  famous  wild  boar. 

BtimgiunK  e-rin'j!-^m,  a  species  of  plants 
of  the  carrot  family  (Umbellifera) .  The  generic 
name  from  the  Greek  refers  to  their  *  thistle-like 
appearance.  There  are  about  150  species  in  the 
genus,  of  which. 22  are  found  in.Am^ica.  Rat- 
tlesnake-master, ^  or  .  button-s^kewood  (£^ 
ttquaiicum)  grows  in  wet  soil  anil  in  the  pine- 
barrens,  from  N€5W  J^rs^  south  to  Florida  and 
west  to  Te^cas,  Missouri,  and  Minnesota.  Its 
common  names,  are  /g^iven  to  it  because  of  its^  sup-: 
posed  efficacy  as  an  antidote  to  the  venom, of 
snakes.  A  number  of.  species  are  cultivated,  both 
on  account  of  the  steel-blue  ?ol6r  pf  the^stem  and 
branches,, and  of  thcjunusji^al  manner  of  growtii^ 
]^ngo  (B.- mari(imum)^  sea-hoUy,  is:a  native 
of  England*  It  frequenjts  .sandy  shores,  and  ia 
distinguished  from  other  plants  of  the  order -fc(r 
its  rigid,  spiny,  glaucou?, .  veined  leaves,,  and  its 
dense  heads  of  blue  flowers.  The  .'roots  are 
sometimes  candied,  apd  are  reputed  to  be  stimu- 
lating and  restorative.  Falstaff  speaW  of  its  use 
as  a  confection  and  its  aphrodisiac  quaJities, 
either  real  or  supposed,  are  mentioned  by  dram*, 
atists  from  Jonson  to  Prior. 

Eryops,  erl-ops,  a  large  fossil  lafoyrintho- 
dont  amphibian,  characteristic  of  the  Permian 
Period  in  North  America,  TheekuU  is  x8  inehea 
to  2  feet  in  length,  very  flat  and:  broad. 

Erysichthon,  er-l-slk'thon,  a  legendary 
king  of  Thessaly,  who,  being  guilty  of  sacrilege 
agamst  Ceres,  devoured  his  own  flesh. 

Erysimum,. e-risT-mtim,  a  genua  of  plants 
of  the  natural  order  CrucifertB,  chiefly  btennials» 
with  narrow  entire  leaves,  and  yellow,  often  fra- 
grant, flowers.  There  are  about  85  species,  na^ 
tives  of  northern  temperate'  and  cold  countries^ 
E.  cheiranthoides,  a  native  of  Europe,  with  small 
yellow  flowers,  is  found  in  waste  places,  along 
streams,  and  in  fields  from  southern  New  Eng- 
land to   Newfoundland,  aiid  westwaftl  to  the 
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KcSiic  coaist  The  seeds  bi  this  plant '  Wefe  for- 
merly emploxed'ks  ah  anthelmintic,  hence  the 
name  of  wormseed.  It.  is  also  called  treacle- 
mtisiatd,'  becau^  used  as  an  ingredient  iii  the 
tonons  Venice  trcadc.  The  seeds  of  E.  perfoli^ 
6him  are  used  as  a  source  of  oil  in  Japan.  Many 
<rf  the  plants  formerly  Assigned  to  this  species  are 
now  grouped  in  other  genera,  as  Sisymbrium,  eta 

Erynp'elaa,  an  acute  infectious  disease  of 
the  skin  and  subcutaneous  structures  caused  by  a 
streptococcus.  Whether  the  Streptococcus  try- 
sipelatis  of  Fehleisen,  or  the  Streptococcus  py- 
4fgenes  is  considered  the  causative  factor  or  not, 
the  fact  remains  that  bacteriologically  it  is  proba- 
ble that  these  two  forms  o^  bacteria  are  identical. 
The  reaction  of  the  tissues  to  the  streptococcus 
and  its  poisons  causes  the  acute  inflammation 
with  redness,  pu£5ness,  and  sometimes  gangrene. 
This  local  swelling  is  attended  with  fever,  head- 
ache^ general  constitutional  symptoms,  nausea, 
vomitiiWy  and  at  times  with  toxic  delirium.  Oc- 
casionaEtf  the  streptococcus  wanders  into  the 
blood-stream,  aiKi  general  septicemia  or  pyemia 
resultSb  At  other  times  a  streptococcic  invasion 
of  the  johits  produces  «n  acute  rheumatism  with 
Mfcondary  heart  complications.  Erysipelas  may 
affect  aaf  part  of  tht  body,  but  is  very  frequent 
over  the  ^ceaad  head.  It  is  extremely  contagi- 
<ras,  the  ,  Organism  finding  entrance  through 
minute  wounds.  Fatients  who  have  had  recent 
erysipelas  should  ofa  no  account  he  allowed  .to 
come  anywhere  near  women  in-  childbirth,  i  as 
puetjwral  fever  ^  may  result-.  The  treatment  of 
erysipelas  is  b^  means  of  tonics-^ iron  and  qui* 
nine  being  hSmriits  ^^  nutritious  and*  easily 
issimable  di^t^  mitk^  cod-litter  oil,  and  some  form 
ti  akohol.  In  those  patiefits  in  whom  abscess 
formation  occurs,  prompt  surgical  evacuation  is 
imperative.  Local  treatment  by  ichthyol  .ahd 
similar  antiseptics  is  widely  employed  with  some 
benefit    ''\  /  '■  •■;"       * 

Ecytl^^n^ir    See  Dermatitis. 

BcytlirMB  (fr-l-tkre'an)  Stay  in  ancient 
geogTafrtiy,.iiiiame  given  to 'what  is  now  called 
the  Indian  Ooean,  but  including  the  Persian  atid 
Arabia  goHa.  ^  The  name  Wtts  latterly  restricted 
to  the  Arabian  Gulf.*-'"     ' 

Bryth^nc'  Acfd  is  ottained  from  lichens  by 
extracting  with  boiling  water  or  milk  of  lime. 
It  is  a  wnlt^^crystaUine,  tasteless,  and  odorless 
powder,,  readily  soluble  in  alkalies,,  ^nd  ajlcoholi 
See  Chemistey.     ,  .       ■    ,  * 

Brytfarina^  ^r-i-tfarfna.    See  CokAL-ntEK.^ 

Erythrite,  e-rith'rit,  or  «cobaIt  bloom,»  i 
native  hydrous  cobalt  arsenate,  having  the  for- 
mula Co»AsaO»  +  8H2Q,  .  It  has  a  beautiful 
peach-blossom  red  color,  whence  its  name  from 
the  Greek,  eruthros,  red-  It  occurs  in  monor 
clinic  crystals,  but  more  commonly  in  globular 
or  stellate  masses  or  earthy.  It  occurs  at 
Schneeberg,  Saxony;  in  Cornwatl,  England;  in 
Chile,  and  in  some  parts  ot  the  United  States. 

Erydiro^nicnn*  a  genua  of  small  plants  of 
the  Uly  fimily,  common  in  damp,  sha<^  woods, 
•f  which  a  wett-kSfkrwn  and  widespread  species 
(K  americanum)  in  the  United  States,  is  the 
^Hdog-tooth  vk>le<»  or  ♦adder's  tongue*  —  both  un- 
^  ate  nan;les:  it  is  among  the  Earliest  of 
fldweri,  appearing  as  two-  fadfcal  leaves, 


usually  haridsomely  mottled,  between  whkh  rises 
a  slender,  naked  stem  (scape)  three  to  four 
inches  high,  bearing  a  single  bell-shaped  flower  o! 
six  distinct  lanceolate  petals,  pale  yellow,  often 
spotted  near  the  base.  Some  eight  other  species 
are  known  in  the  United  States,  some  bearing 
several  flowers  on  the  scape,  and  of  various  tints, 
as  purple,  rose-color  or  pinkish  white. 

Erythrophlceum,.  e-rith-ro-fle'um,  a  genus 
of  tropical  trees,  of  the  pea  family,  containing 
three  species,  two  found  in  Africa,  and  the  third 
in  Australia.  The  E,  gutneense  of  Africa  has  a 
poisonous  red  juice,  which  is  used  by  the  natives 
as  a  test  of  innocence  or  guilt,  and  hence  the 
name  ordeal-tree.  The  natives  of  Guinea  and 
the  Gold  Coast  employ  the  same  juice  to  poison 
the  points  of  their  arrows. 

Erythroxylon,  e-rith-rok'I-lon,  a  genus  of 
plants  of  the  natural  order  Erythroxylacete.  The 
family  contains  30  species,  composed  almost  ex- 
clusively of  trees  and  shrubs ;  growing  in  tropi- 
cal South  America.  The  flowers  are  small  and 
lack  color;  the  fruit  is  a  drupe.  The  red  dye- 
wood  of  Brazil  is  B.  suberosum,  and  the  oil-wood 
of  Mauritius  is  B.  hyperiifcolium.  The  chief 
member  of  the  genus  and  family  is  £.  coca*  See 
Coca. 

EryaCy  e'riks,  ancient  name  of  a  city  and 
mountain  in  the  west  of  Sicily,  about  six  miles 
from  Drepanum,  and  two  from  the  seacoast.  The 
mountain,  now  Monte  San  Giuliano,  rises  direct 
from  the  plain,  unconnected  with  any  other  range, 
and  hence  possesses  a  much  greater  altitude  in 
kppea ranee  than  in  reality,  its  height  being  only 
^,t84  feet  It  was  anciently  believed  to  be  the 
highest  mountain  in  the  island  after  Etna,  and  is 
frequently  alluded  to  by  Virgil  and  other  poets. 
On  the  feummit  stood  a  celebrated  temple  of 
Venus,  from  which  the  goddess  received  the  epi* 
thet*  of  Venus  Erycina.  AU  traces  of  the  andent 
town  of  Eryit  haVe  now  disappeared,  and  its  siti 
is' ociiipied^  by  th^  fhodern  town  of  San  Giultanb; 
but  some  remairtis  bf  the  temple  still  exist  in  part 
t)f  the  stibstructure  of  the  castle. 

Erzeruno,  ^rz'roQm,  Erzerouin,  or  Erie- 
room,  Turkey,  a  city  of  Armenia,  and,  since 
the  annexation  of  Kars  by  Russia,  the  chief 
strategical  centre  and  place  of  resistance  to  a 
Kussian  advance,  about  ioo  miles  southwest  of 
*trebizond.  Its  fortifications  have  been  repaired 
and  mudi  improved  since  1864.  The  inhabitants 
consist  pf  Turksi,  Armenians,  and  Persians,  are 
very  industrious;  and»  in  addition  to  important 
manufactures,  especially  in  copper  and  iron,  carry 
on  a  very  extensive  trade.  This  is  greatly  fa- 
vored by  the  position  of  the  town,  standing  at  the 
junction  of  several  important  roads  leading  from 
Transcaucasia  b^.  way  of  Trebizond,  and  commu- 
nicating with  different  parts  of  Asia  Minor,  with 
Persia,  Kurdistan,  Mesopotamia,  etc.  The  value 
of  British  goods  imported  into  the  town  in  1898 
was  estimated  at,  $244,000.  Erzerum  is  a  place 
of  great  antiquity.  Anatolius,  commander  of  the 
Emperor  Theodosius  II.,  here  built  the  citadel  of 
Theodosiopolis,  northwest  of  the  open  Syro-Ar- 
menian  trading  town  of  Arsen.  On  the  destruc- 
tion of  this  town  by  the  Seldjuks,  in  1049,  the  in- 
habitants removed  to  Theodosiopolis,  which 
received  from'  them  the  name  of  Arsen-cr-Runi, 
that  {9,  Atsen^f  the  Romans.    Hence  the  mod- 
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^m  oanae  Grzerum.  In  1241  it  fell  into  the 
bands  Qt  the  Moogols,  and  in  15  if  into  those  of 
the  Turks,  riotwithstanding  whose  mismanage* 
vient  it  continued  to  be  the  most  important  com^ 
mercial  emporium  of  the  Armenian  plateau,  an4 
had  a  population  of  100,000.  In  1829  it  was  taken 
by  the  Russians,  but  was  restored  to  Turkey  by 
the  Peace  of  Adrianople^  Many  of  the  inhabi- 
tants, however,  quitted  the  town  and  settled  in 
the  Russian  territory.  In  the  winter  of  1877  it 
was  besieged  by  the  Russians,  who  reduced  the 
defenders  by  famine,  until  in  February  1878  it 
was  surrendered,  and  held  by  the  Russians  for 
several  months.  It  was  again,  however,  restored 
to  the  Turks, 

Erz^ehirgc,  erts'ge-ber-ge,  a  range  of  low 
mountains  about  100  miles  long  on  the  boundary 
between  Saxony  and  Bohemia.  The  mountains, 
like  the  Blue  Ridge  Mountains  hi  the  United 
States  and  the  Highlands  of  Scotland,  are  an 
ancient  range,  worn  down  and  again  uplifted. 
As  the  name  (Ore  Mountains)  implies,  the  Erz- 
gebirge  contain  valuable  deposits  of  minerals  and 
form  an  old  mining  region.  Silver  ofes  were 
mined  there  as  long  ago  as  11 50  and  min^  of 
lead,  copper,  tin,  cobalt  nickd  and  iron  ore  have 
also  been  sunk  there. 

Esarhaddon,  e-9ar-hid'6n,  Assyrian  ruler: 
d.  about  ^7  B.C  He  was  the  $on  oi  Senna- 
cherib, one  of  the  most  powerful  of  the  Assyrian 
tnonarchs.  He  extended  the  empire  on  all  sides, 
and  is  the  only  Assyrian  king  who  actually 
reigned  at  Babylon. 

Esaii,  the  eldest  aop  of  Isaac,  and  twin 
brother  of  Jacob  (Gen.  xxv.  a4-6).  His  name 
(which  signifies  roughs  hairy)  was  due  to  luf 
singular  appearance  at  birth,  being  ^red,  and  all 
over  like  an  hairy  garment.*  The  struggle  for 
precedence  between  the  brothers  was  foreshad- 
owed the  moment  of  their  first  appearance  in  the 
world.  EsaOp  the  father's  ,  favorite,  became  a 
cunning  hunter;  Jacob,  the  favorite  of  the 
mother,  became  a  peaceful  shepherd.  One  day,  as 
Esau  returned  famished  from  the  chase,  he  fopna 
his  brother  preparing  some  lentil  pottage,  and 
asked  for  a  share  of  it.  Jacob,  talcing  advantage 
of  his  brother's  distress,  offered  him  the  pottage 
If  he  would  give  up  his  birthright.  Although  this 
meant  yielding  up  the  headship  of  the  tribe  and 
the  greater  share  of  the  family  property,  Esau 
nevertheless  consented.  He  was  nam^d  Edom 
(red)  in  consequence,  from  the  color  of  the  pot- 
tage ;  and  the  name  was  given  to  the  Jand  he  set- 
tled in.  The  next  episode  -in  his  history  is  when 
Jacob,  instigated  by  his  mother,  personated  Esau, 
and  succeeded  in  getting  his  father's  covenant 
blessing.  The  indignation  of  Esau  at  the  base 
trick  was  natural ;  and  Rebekah  sent  Jacob  out  of 
the  way  for  a  time,  to  escape  his  brother*s  ven- 
geance. On  his  return  from  a  protracted  stay 
Jacob  succeeded  in  mollifying  Esau  by  presents 
and  flattery.  After  a  subsequent  meeting  of  the 
brothers,  on  the  death  of  their  father,  we  hear  no 
more  of  Esan. 

Esbjerg,  es'byerg,  Denmark,  seaport,  5^ 
miles  west  of  Fredericia,  with  a  large  export 
trade  in  cattle,  and  dairy  products,  mostly  to 
England.  Its  harbor,  the  only  one  of  importance 
on  the  west  coast  of  Jutland,  was  constructed  by 
the  state  at  great  expense  in  186S-74;  and  in  1887 


an  annual  subsi<iy  ws^s  grantj;4  by  goTemm^ 
for  steam  communication  with  Great  Bridtso. 
Pop.  about  13,000, 

Bscaladcu  es-ka-liLd',  in  wari  a  furioua  at- 
tack of  a  waU  or  a  rampart,  carried  pn  with  Uulr 
oers,  to  pass  the  ditch  or  mount  the  rampart^ 
without  proceeding  in  form,  breaking  ground,  or 
carrying  on  regular  works  to  secure  the  men. 
See  War. 

Escalator,  the  name  applied  to  a  contin- 
uous carrier  designed  for  conveying  passengers 
from  one  level  tp  another  within  a  limited  time. 
The  various  units  making  up  the  escalator  are 
so  arranged  that  on  the  jncline  they  present  the 
familiar  zigzag  appearance  of  an  ordinary  stair- 
way, and  may  be  used  as  such.  The  escalator 
consists  of  an  endless  series  of  steps  connected 
together  by  a  heavy  sprocket  chain  which,  at 
the  proper  place,  engages  with  the  driving 
sprocket  whetl.  Each  step  is  es^entialiy  a  four- 
whee!  truck,  bolted  to  a  shaft,  wjiich  in  turn, 
is  connected  to  the  links  of  the  drhniMT  chain. 
There  are  two  wheels  at  eaeh  end  of  the  truck 
traveling  on  separate  traekn,  9»  i^laeisd  that  the 
steps  remain  hoHidntal  at  a1!  |K)ints  of  tiift 
ascent.  At  the  landing;  at  the  top  and  the  bcfe* 
torn  of  the  escalator,  the  trucks  trkvel  in  the 
same  plane  so  tliat  the  steps'  there  become  a 
moving  platform.  Ample  oppprtutthy  is  thns 
given,  even  to  the  infirm,  to  board  the  device 
before  the  ascent  b^ns  and,  at  the  top  to  step 
off  again.  A  traveling  handrail  m6ving[  at  the 
same  speed  as  the  steps  fnrther  simplifies  its 
ttse.  Skonkl  a  person  fail  for  any  reason,  to 
siiep  off  at  the  upper  landing,  a  ^vice  Called  a 
shunt,  r<emoves  bna  from  ti.  Tfaia  cpnsiAs  ol  ^, 
box-like  affair,  triangular  in  plan,  placed  abotft 
10  feet  from  the  top  ^  the  escalator  with  the 
^pex  pointing  asain^t  the  direction  of  the  mov- 
ing platiform.  Xn  the  lower  part,^  set  in  a  ver- 
tical position  are  ty^o  belts  running  t^ack wards 
from  the  apex.  Anything  coming  in  contact 
with  these  belts  is  gently  brushed  to  one  side. 
Every  part  of  the  escalator  is  madi;  to  tntcfom- 
Her  measureiBckits  to  one  tfeottsawM  bf^inch 
by  special  machinery  designed  for  the  purpose 
As  a  resnlt  of  this  unusual  pc^ectsiQn,  the  vaHottt 
Rtepa  fit  together  so  nioely  that  a  piece  oi  paper 
cannot  be  forced  between  them*  To  secure 
practically  noiseless  opefiatioo,  the  wheelf  on 
which  the  trucks  move  are  deadened,  raw- 
hide pinions  are  used  in  driving  gear, 
and  the  tracks  arc  built  up  of  wood  and  steel 
The  links  of  the  sprocket  chain  are  made  of 
two  18  inch  cast  steel  shrouds,  with  iV^  inch 
sted  ptns  between  them  at  3  inches  between 
centres.  The  ends  of  the  links  are  bushed  with 
phosphor-bronze  in  which  graphite  is  inlaid, 
thus  providing  lubrication  of  the  bearing  sur- 
faces, and  the  wheels  are  similarly  provided  with 
a  constant  lubrication  of  graphite.  The  escala- 
tor is  driven  by  an  electric  motor  located  within 
the  structure  of  the  upper  landing  and  suitably 
geared  to  the  large  driving  sprocket  wheel  by  a 
combination  of  worm  and  spur  gearing.  All 
parts  of  the  runrimg  gear  are  made  of  crucible 
cast  steel,  the  axles  and  link  pins  beiiC  ^  cold 
dtawn  steel.  Each  casting  is  subjected  to  a  tett 
of  many  times  the  workiiig-fltrain  Ha  come 
upon  it. 

While  there  are  no  mechanical  limitatieAS 
to  the  rate  of  speed  with  which  the  ^foatator 
may  be  drhren,  it  has  bean  found  thai  a  ^peed 
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of  about  100  feet  per  minute  is  satisfactory  to 
the  public.  At  thii  rat^  o£  driving,  4,606  steps 
per  hour  arrive  at  the  latiding  and  w  maximum 
capacity  of  the  maehitie  depends  upon  the  v^idth 
of  the  steps  used.  TSe  escalators  w1i$ch  have 
been  installed  for  railroad  stations,  large  depart- 
ment stores  and.  other  localities  whfcte  a  large 
capacity  is  necessary,  Itave  btien  a  Ht^le  over 
five  feet  in  width  and  aS  each  step  feadfly  ac- 
commodates three  peopfe'the  maximiim  capacity 
of  such  a  construction' h  iH'fibo  people  per  hour. 
For  the  smaHer  department  stores  and  for  use 
in  railroad  stations  where  the  traffic  is  not  heavy 
the  escalator  is  made  of' -such  width  as  to  ac- 
commodate  one  person  on  each  step,  and  the 
capadty  is  tlterefbre  a^Soo  per  hour,  it  should 
be  noted  that  the  escalator  is  a  perfectLj;  re- 
versible machine,  operatingr  equaHy  well  in  either 
direction.  In  the  ^uplex^  typev  the  steps  dux* 
m^  the  descent  are  again  guided  into  tbe 
familiar  zigzag  position  by  ^uAtably  placed  tracks 
and  thus  the  same  machine  ^erve&  to  carry  pas- 
senger^ both  up  and  down.  In  a  thjrd  modiftca- 
tion  of  the  device  desired  especially  for  the 
London  underground  railroads,  where  the  dif- 
ference between  levels  is.  considerable,  the  steps 
ascend  in  one  spiral  and  descend  in  another 
spiral  below  the  first. 

CHAaLES  p.   SEEBEa^EK*     . 

.  Spcwmba*  ^-ka-na  ba,  Mich.<  city»  connty^ 
H^t  frf  Delta  Q6^ntyf  m  LiUle  Bay  <k  >Iow- 
qii^e,  an  inlet  of  Green  Bavj  on  the.  Chig^po 
&  N,  W.,  and  the  Chicago,  M.  &  St.  P.  K,R.*s; 
Sa  mjles  northeast  pi  Marinette.  It  is  the  grain 
and  vegetable  raising  and  lumbering  centre  o^ 
the  country  and  an  important  iron-shipping 
point ;  it  has  five  doclcs  for  iron  ore,  and  an  ex- 
cellent dock  far  the  Mp'wni  of  otb%r  pfoitiicts. 
It  has  a  public  high  school,  St  Joseph's  hig^ 
sehooi  public  library,  dailv  andwe^dly  ii^ws*- 
papers,    and   a   national   bank.     Pop.    (i9io> 

Bacaitdofl,  Qoilkrmo  de  Landa  y,  Mexieail 

statesman:  b.  Mexico  City.  He  was  edn* 
eated  in  Stonyhurst  University,  Englatfd;  was 
ieverai  years  a  member  of  tbe  national  senate, 
representing  the  states  of  Cbihuahna  and  More«- 
k>s;  from  1900-02  was  i^^ror  oif  Mexico  City; 
and  became  governor  pf  the  Federal  District  .in 
Ifioj.  Under  bis  admtnigtrafion  many  very  imr 
portant  reforms  haye  been  introduced  and  car- 
ried to  succesyful  results,  among  them  the  re- 
striction or  practical  discontinuance  of  gam* 
Uing;  the  improvement  of  the  public  oirriage 
service;  the  enactment  of  rules  restricting  the 
speed  of  automobiles  j  the  protection  of  the  I*eon 
or  Indian  class ;  the  improvement  of  the  prisons 
of  the  capital  city  and  its  suburbs,  and  also  of 
the  public  buildings  and  military  barracks;  the 
bettering  of  the  Sanitary  condition  of  the  correc- 
tional schools,  the  theatres  and  other  places  of 
amusement,  and  of  the  entire  city ;  the  adoption 
of  a  system  of  street  sweeping  and  sprinkling; 
the  placing  of  proper  restnctions  on  the  sale  of 
alcoholic  beverages,  etc. 

Eacape'ment*  a  part  of  the  machinery  in  a 
watch  or  clock.    See  Cwck;  Watch nlaking, 

Escarp'meBt,  the  abrupt  descent,  wkicfa 
may  or  may  not  be  a  cliff,  from  a  plateau  to 
lower  land.    See  MoyNTAiir;  Quww, 

See  EsKBts. 


Eschaipt,  esh-a-lot'.    See  Sq^^^att. 

B^hatology,  es-ka-tord-j!  (Gr.  eschatoi. 
5last,^  and  lQg04,  ^a  disoourse^),  the  doctrine  o{ 
^e  last  things,  a  theological  term  for  what 
Scarjp^ure  reveals  an4  Christian  speculation  has 
cphdudfed  about  f  future  state.  But  although 
the  t^rm  is  thus  limited,  an  eschatoIog]f  existed 
among  all  the  great  ;iations  of  antiquity,  dark 
a^d  ill  defined  as  ii?  the  Greek,  or  mborate  aa 
in  the  Egyptian  religion.  Together  with  it 
grows  up  more  or  less  definitely  the  idea  of 
retribution-    See  Theology. 

Bacheat'.  the  reversion  of  property  to  the 
sovereign.  The  law  considers  that  all  property 
must  have  an  owner;  so  if  a  person  die  intes- 
tate and  without  issue,  the  property,  in  England, 
escheats  to  the  king,  and  in  America  to  the  State 
as  sovereign.  In  some  jurisdictions,  before  the 
sovereign  receives  title  there  ia  a  certain  kind  of 
proceeding  to  determine  whether  or  not  there 
are  any  heirs,  while  in  other  jurisdictions  the 
sovereign  gets  the  title  on  the  death  of  the 
owner;  but  even  in  these  cases  the  sovereign's 
ti,tle  is  defeasible  .until  there  are  proceedijjgs  to 
determine  that  the  deceased  had  no  heirs.  When 
the  sovereign  obtains  fitle  by  escheat  it  acquires 
ajl  the  rights  and  privileges  of  the  last  owner, 
and  the  statutory  requirements  must  be  strictly 
followed,  both  as  to  the  disposal  of  the  property 
and  as  to  the  use  of  the  fund  derived  from  the 
sale,  itif  case  a  sale  is  necessary.  In  the  United 
States  the'  powers  anil  duties  of  the  sovereign  in 
relation  to  escheated  property  are  controlled  by 
statute  in  the  different  states. 

Es(;I)enba(;h,  WoKrana  von,  volf'ram  fon 
$sh'en-baH,  German  mediaeval  ^et:  b.  Es- 
chenbach,  near  Ansbach,  Bavaria;  d.  about 
1220.  He  was  one  of  the  most  prominent  min- 
strds  at  the  court  of  Hermann,  Landgraf  of 
Thuringia ;  and  his  epics  rank  among  the  great- 
est German  imaginative  works.  Besides  several 
love  songs  he  wrote  ^Parzival'i  ^Wilhetm  von 
Orange,  >  and  ^Titurel,  or  the  Guardian  of  the 
Graal.> 

Bschseholts,  Jdhann  Prfedricli,  yd'han 
fr^d'rlH  ish'shdlts,  Russian  naturalist:  b. 
Dorpat,  government  of  Riga,  ?2  Nov.  1793;  d. 
there  19  May  1834.  He  studied  meditine  in  hii 
native  cCty,  and  in  1819  became  j^ofessor  of 
anatomy  and  director  of  tlie  zoological  museum 
6i  the  University  of  Dorpat  In  1815-18  and 
i8^-€  he  accompanied  Otto  Ton  Kotzebiie  in 
the  latter's  exploring  tours  aro«md  the  world, 
collected  a  large  number  of  natural  history 
specimens^  and  made  valuable  scientific  studies 
CMi  the  lower  organisms  of  deep-sea  life.  The 
results  of  his  studies  were  published  in  Kotz©- 
hue's  account  of  the  expedition  (1822),  and  he 
presented  his  collections  to  the  University  of 
Dorpat  1826.  His  catalogue  of  over  2,000  ani- 
mals was  published  in  Kotzebue's  <Neue  Reise 
um  die  Welt>  (Vol.  II.  1830).  Adelbert^von 
Chamisso,  another  member  of  these  exi)editions, 
named  a  botanical  species  Eschscholtsia  in  his 
honor,  and  Eschscholtz  Bay,  on  the  Alaska 
Coast,  is  also  named  after  him.  He  published: 
^Ideen  zur  Aneinanderrelhung  der  nickgritigcn 
Tiere^  (1819)  ;  <Svstem  der  Akalephen^  (i^)  t 
<Zoologischer  Atias>  (5  parts,  1829-33),  con- 
taining plates  and  distributions  of  new  species 
td  animals. 
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Bschschokia,  ^-$h6lt'si-a,  or*  t^alifornia 
Poppy>  a  genus  of  annual  and  perenhial 
herbs  of  the  natural  order  PapaveracfOf,  natives 
of  the  Pacific  slope  of  the  United  States.  The 
species,  of  which  there  are  about  a  dozen,  are  dis" 
tinguished  by  much  dissected  alternate  leaves, 
yellow  or  white  showy  flowers  (the  sepals  united 
to  form  a  deciduous  hood),  and  a  long  capsular 
fruit  resembling  a  silique.  The  best-known  spe- 
cies is  probably  E.  cahfomica,  a  perennial  which 
is  widely  cultivated  as  an  annual  in  flower  gaf*- 
dens,  and  is  a  beautiful  orange-colored  flower, 
one  of  the  most  showy  in  the  whole  floral  king- 
dom. It  is  gregarious  in  habit^  and  in  California 
it  covers  large  areas  with  an  almost  unbroken 
orange-yellow  bloom  of  striking  beauty  when 
seen  on  the  gray-green  slope  of  a  treeless  hillside. 
It  is  easily  raised,  especially  if  the  seed  be  sown 
soon  after  gathering  in  the  fall,  and  the  young 
plants  protected  in  cold  climates  with  a  light 
mulch  of  straw  or  leaves.  Spring-sown  seed  is 
usually  less  satisfactory  since  it  is  less  liable. 
The  name  is  erroneously  spelled  ^Eschscholtzia.* 

Eschwege,  ^sh'va-ge,  Germany,  a  town  of 
the  Prussian  province  of  Hessen- Nassau,  on  the 
Werra,  26  miles  east- southeast  of  Cassel.  It  is  a 
walled  and  well-built  town,  with  a  castle,  long 
the  residence  of  the  landgraves  of  Hessen-Roten- 
berg,  but  now  used  as  a  public  building.  It  has 
manufactures  of  woolen  and  linen  cloth,  several 
large  tanneries  and  glue-works,  oil  and  other 
mills,  and  a  trade  in  meal,  fruit,  lard,  ham,  and 
sausages.    Pop.  11,341. 

Eschweiler,  esh'vl-ler,  Germany,  towi\  in 
the  Prussian  Rhine  province,  nine  miles  east- 
northeast  of  Aix-la-Chapelle,  at  the  confluence  of 
the  Inde  and  Dente.  It  has  manufactures  of  arti- 
cles in  iron  and  tin-plate,  zinc  and  copj^et,  ma- 
chinery, boilers,  railway  plant,  needles,  wire,  roll- 
ing-mills, smelting  furnaces,  etc.  Calamine  d;id 
lead,  as  well  as  productive  coal-mines,  are 
worked  in  the  vicinity.    Pop.  22,654. 

Es'chynite.     See  iCscHYNiTE. 

,  Escobar  y  Mcndosa,  'Antomoy  an-to'ne-o 
is-ko-bar'  e  men-do'tha,  Spanish  casuist:  b. 
Valladolid  1589;  d.  4  July  1669.  Entering  the 
order  of  the  Jesuits  in  1604,  he  became  celebrated 
as  a  preacher  and  writer.  At  his  death  he  left 
more  than  40  volumes  in  folio,  nK^tly  in  theology, 
and  morality,  the  principal  being  the  casuistical 
< Liber  Theology  Moralis^  (1646),  which  has 
several  times  been  printed. 

Escobedo,  Mariano,  ma-re-a'no  es-ko-ba'- 
do,  Mexican  soldier:  b.  Dos  Arroyos,  New 
Leon,  12  Jan.  1827;  d.  Tacubaya  22  May  1902. 
When  the  war  between  Mexico  and  the  United 
States  broke  out  he  was  a  muleteer  in  charge  of 
a  string  of  pack"  mules  belonging  to  his  father* 
He  converted  his  muleteers  into  a  band  of  guer- 
rillas, attacked  small  detachments  of  the  Ameri- 
can troops  wherever  he  found  them,  and  took 
part  in  the  battles  of  Palo  Alto  and  Resaca.  Ju- 
arez commissioned  him  colonel  in  1.859.  In  1861, 
upon  the  establishment  of  Juarez*  government  in 
the  City  of  Mexico,  Escobedo  was  made  a  briga- 
dier-general and  sent  in  pursuit  of  the  Clerical 
forces  under  Marquez  and  Mcjia,  but  was  sur- 
prised, taken  prisoner  after  an  heroic  defense, 
sentenced  to  be  shot,  but  escaped  and  returned  to 
Juarez.    He  took  a  prominent  part  in  the  en- 


gagements with  the  l^rench  Wliicb  JToUowed  the, 
intervention  of  Napoleon  III.  in  Mexican  affairs. 
He  repulsed  them  at  Puebla  5  May  1862,  took  part 
in  the  long  siege  of  that  place,  and  when  it  was 
captured  by  the  French  17  May  18^,  was  taken 
prisoner,  but  succeeded,  in  escaping.  Whea 
Maximilian's  empire  was  established,  Escobedo 
took  up  his  headquarters  in  Texas,  secretly  pur- 
chased arms  and  ammunition  is  New  Orleaoa, 
1865,  organized  and  equipped  a  force  of  Mexican 
refugees,  American  negroes,  and  ex-Confederats 
soldiers,  led  them  into  Mexico,  captur^  the  im- 
perial garrison  at  Monterey  November  1865,  and 
swept  everything  before  him.  Juarez  appointed 
him  commander-in-chief  of  the  Army  of  the 
North;  he  continued  his  victorious  course  tmtH 
all  the  chief  cities  were  in  the  hands  of  the  r»* 
publicans,  and  finally  besieged  and  defeated  tha 
emperor  at  Queretaro  15  May  1866.  It  is  said 
that  Maximilian  offered  his  word  of  honor  to  Es- 
cobedo, on  surrendering  his  sword,  to  leave  the 
country  at  once  if  conducted  to  the  nearest  port; 
but  Escobedo  refused,  ordered  a  court-martial  to 
be  Instituted,  and  the  emperor  was  condemned 
and  executed.  In  1874  he  quelled  ah  uprising 
against  the  government  of  Juarez,  but  was  unsuc- 
cessful in  putting  down  the  revolution  started  by 
Gen.  Diaz.  He  fled  to  Texas,  issued  a  manifesto 
against  Diaz,  returned,  was  arrested  an^  tried, 
and  notwithstanding  the  government's  efforts  to 
convict  him,  was  acquitted.  To  escape  petty  per- 
secutions he  went  to  New  York  1879-80,  but  re- 
turned, and  was  appointed  president  of  the  su- 
preme military  court  of  justice  1882-3,  when  he 
retired  at  last  to  private  lif/e. 

Eisco'rial,  or  Escu'rial*  a  royal  palace  of 
Spain,  distant  from  Madrid  about  24  miles  in  a 
northwesterly  direction,  and  situatfed  on  the  ac- 
divity  of  ithe  Sierra  •  Guadarrama,  the  range  of 
mountains  which  divides  New  from  Old  Castile. 
The  Escorial  comi^itfes^ft  monaateiy,  a  church, 
and  a  mausoleum  with  a  royal  palace.  Every- 
thing about  the  Escorial  —  situation,  plan,  and 
ptfrpo8es*-^beare  the  stamp  of  the  singular  and 
unpractical  mind  of  its  originator,  Philip  II. 
Not  the  least  remarkable  of  its  peculiarities  is  its 
site.  Away  from  cities,  amid  the  seclusion- of 
mountain  scenery,  ft  stonds  at  a  height  of  2,700 
feet  above  the  level  of  the  sea.  It  was  builfitt 
commemoration  of  the  battle  of  St  Quentin, 
which  was  fought  16  Aug.  1557.  The  building 
is  a  rectangular  parallelogram  measuring  744  feet 
in  length  by  580  in  breadth.  The  interior  is  di- 
vided into  courts ;  while  a  projection  460  feet  iti 
length  contains  the  chapel  and  the  royal  palace. 
The  building  was  begun  in  1563  by  Juan  Bautista 
de  Toledo,  a  Toledan  architect,  and  finished  in 
1584  by  his  piipil  Juan  de  Herrera.  It  is  irregu- 
lar in  its  proportions,  and  thus  loses  much  of  the 
effect  which,  from  its  great  magnitude,  it  ought 
to  have.  The  innumerable  windows  (said  to  be 
11,000  in  honor  of  the  Cologne  virgins)  give  it 
the  aspect  of  a  large  mill  or  barrack.  The  doors 
are  also  numerous.  The  material  of  the  building 
is  gray  granite  found  in  the  neighborhood,  which 
preserves  its  fresh  and  clean  appearance.  The 
church,' situated  immediately  in  front  of  the  pal- 
ace, is  320  feet  long  and  230  broad ;  and  under  it 
is  the  Pantheon  or  burying-place  of  the  img$  of 
Spain.    Its  interior  is  lined  with  dark  marble 
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beautifully  veined.  The  monasterial  part  of  the 
building  contains  a  valuable  library,  especially 
rich  in  Greek  and  Arabic  manuscripts,,  and  there 
is  a  superb  collection  of  pictures  scattered  through 
various  parts  of  the  building.  Raifaele,  Titiens, 
Rubens,  Velasquez,  Guido,  and  other  great  mas- 
ters are  here  represented.  During  the  French 
occupation  the  books,  30,000  in  number,  were  re- 
moved to  Madrid,  but  were  sent  back  by  Ferdi- 
nand mbus  10,000  volumes.  The  Escorial  was 
partly  burned  in  1671,  when  many  MSS.  were  de- 
stroyed. It  was  pillaged  by  the  French  in  1808 
(when  the  books  were  removed)  and  in  1813.  It 
was  restored  by  Ferdinand  VII.,  but  the  monks, 
with  their  revenues  which  supported  it,  have 
loiig  since  disappeared,  and  the  building,  which 
from  its  situation  requires  to  be  kept  in  repair 
at  considerable  expense,  has  fallen  into  some  de- 
cay, though  repairs  are  executed  from  time  to 
time.  On  2  Oct.  1872  it  was  struck  by  light- 
ning, and  was  in  consequence  seriously  injured 
l)y  fire.  The  monastery  portion  of  it  is  now  a 
seminary  in  which  youths  receive  a  secular  edu- 
cation. The  Escorial  is  yi  miles  by  railway 
from  Madrid. 

Eacort^  a  gaard,  a  body  of  armed  men 
-which  attends  ait  o€feer  or  baggage,  provisions 
or  munitiofis,  conveyed  by  land  from  place  to 
places  to  protect  them.  This  word  is  sometime 
used  for  naval  protectors ;  but  the  proper  word 
in  this  ca&e  is  convoy.  Ih  the  United  States  es- 
corts are  of  two  kinds,  funeral  escorts  aifd 
escorts  of  honor.  Tbe  nnosr  regulations  fix  the 
character  and  siae:  of  esdorts  aoeordlng  to  the 
fflilitaiy  prominence  or  title  of  the  individual. 

Escosura,  Patrido  de  la,  pa-tre'the-o  da  la 
^<-kd*so6'ra,  Spaiiish  novehst  and  peetf  b. 
Madrid  5  Nov.  1807;  d.  there  22  Jan.  1878.  After 
various  political  and  military  :ups  and  downs  and 
being  twice  exiled,  in  1855  he  was  sent  as  a  spe- 
cial envoy  to  the  Port ugue^  court,  became  un- 
der-secretary  of  state,  minister  of  the  interior,- 
and  afterward  ambassador  to  Germany,  1^2-4. 
He -wrote  the  historical  novels:  .^The  Count  de 
Candespina^  (1832?) ;  ^Neitiier  King  nor  Pawn> 
(1835);  and  <Thc  Patriarch  of  the  Valley >  5 
the  epics  <The  Bust  in  Black  Cloak>  and  ^Her-* 
nan  Cortes  at  Chorlula^ ;  Several  dramas,  the 
most  successful  o^jjwhich  wias  ^HemdniCOftes' 
Debaucheries^ ;  and  several  historical  work?) 
among  them  a  <  Constitutional  History  of  Ehg-» 
land*  (i8se). 

Escott,  ThomtM  Ha^  Sweet,  £!nglish  jour- 
nalist :  educated  at  Queen's  College,  Oxford,  and 
since  1865  actively  connected  with  London  jour- 
nalism. He  has  been  a  leading  article  writer  for 
the  <  Standard^  since  x866  and  succeeded  John 
Morley  (q.v.)'as  editor  of  the  ^Fortnightly  Re- 
view.^ He  has  published:  ^England:  Its  People, 
Polity  and  Pursuits  >  (1897);  and  its  sequd, 
^Social  Transformations  of  the  Victorian  Age^ 
(1897)  ;  *  Politics  and  Letters^  (1886)  ;  <Lord 
Randolph  Churchill:  a  MQnograph>  (1899)  t 
<  Personal  Forces  of  the  Period^  (1898);  ^A 
Trip  to  Paradoxia>  (1899).  He  .has  alSo  pub- 
lished an  edition  of  ^Juvenal  and  Persius.' 

Escuage,  es'ku-aj.    See  Scutage. 

Escuer'zo^  a  Spanish  term  for  *toad,*  spe- 
cifically applied  in  the  valley  of  the  La  Plata  to 
a  large  local  toad-like  frog  (Ceratophrys  ornata) 
noted  for  its  varied  colors,  laid  on  like  those  of 
a  Persian  carpet.    This  patchwork  thoroughly 


conceals  them  as  they.Ue  6alf-buned  in  the 
gjround.  *If.  there  is  not  enough  ^reen  vegeta- 
tion,* says  Gadow,  'they  throw,  with  their  feet, 
little  lumps  of  earth  upon  their  backs»  the  skin 
of  which  becomes  .  at  the  same  time  more 
wrinkled  and  assumes  duller  tones.  There  the 
creature  lies,  perfectly  concealed,  betrayed. only 
by  the  metallic,  glittering  eyes,  waiting  ion;  some 
unfortunate  creature  to  pass  into  the  trap  repre- 
sented by  the  enormous  mouth,  which  opens 
and  shuts  with  lightning  rapidity  and  an  audible 
snap.*  These  frogs  are  of  the  Cystignathine 
group  (see  Frog)  and  closely  allied  to  the 
monstrous  *horned  toads*  of  Brazil.  They  live 
chiefly  on  frogs  and  are  sometimes  cannibals. 

Escuintla,  es-ken'tla,  Guatemala,  one  of 
the  southern  departments  of  that  republic;  pop- 
ulation about  32,000.  Its  chief  town,  also  called 
Escuintla,  situated  at  an  altitude  of  1,269  f^ct 
above  the  level  of  the  sea,  on  the  line  of  the 
Central  Railroad  and  half  way  between  Guate- 
mala city  and  the  port  of  San  Jose,  has  good 
hotels  and  apartment  houses,  and  is  a  favorite 
winter  resort  Pop.  of  Escuintla  city  about 
12,350. 

Es'calin,  Es'culine.     See  ^Esculin, 

Escutchecm,  es-kuch'on,  in  heraldry,  is  de- 
rived from  the  Old  French  escusson,  French 
icusson-,  and  that  from  the  Latin  scutum,  a 
shield.  It  signifies  the  shield  whereon  coats  of 
arms  are  represented    See  Hebalpry, 

Esdraelon^  esrdr^:il'lon  or  es*dra'^<>15n  ^ 
(Merdj-Ibn-Ainer),  the  famous  a^d  beautiful 
plain  in  Palestine,  situated  between  the  moun- 
tains forming  the  western  watershed  of  the 
Jordan  and  the  Mediterranean,  Sea.  Othet 
names  by  which  it  is  called  in  the  Old  Testa- 
ment are  Jezrael,  valley  of  Megeddo,  and  the 
Great  Plain.  It  is  triangular  in  form,  36  miles 
in  length,  with  an  average  width'  of  15  miles. 
On  its  boundary  are:  on  the ' northeast  Mount 
Tabor,  the  southeast  Mount  Gilboa,  and  on  the 
southwest  Mount  Carmel.  The  principal  streams 
are  Nahr*eI-Djalood,  which  flows  into  the  Jor- 
dan, and  the  Kishon  (Nahr-'el-Mbukataa)  which 
(lows  into  the  Bay  of  Acre  just  north  of  Mount 
Carmel.  Other  streams  traverse  the  plain,  but 
are  chiefly  branches  of  |  the  two  streams  men- 
tioned. The  soil  is  iertile  and  when  cultivated 
with  care  yields  good  trops.  Wheh  Esdraelon 
was  traversed  by  caravans  cross'ing  Palestine 
from  the  rich  countries  east  and  west,  grains, 
vegetables,  and  fruits  were  raised  in  abundance. 
Agriculture  is  again  receiving  attention.  Some 
of  the  noted  places  on  this  plain  are  Djeneen 
(probably  the  old  town  of  Engannin),  at  the 
entrance  to  the  plain  and  984  feet  above  the  sea. 
Tradition  says  this  is  where  the  lo  lepers  were 
cured  (Luke  xvii.) ;  Zerlin,  known  by  the  resi- 
dents as  Zeraeen,  called  by  the  Crusaders  Petit- 
Guerin,  is  now  a  large  village.  Near  it  is  the 
fountain,  Ain-Maeeteh,  supposed  to  be  where 
Saul  camped  when  at  war  with  the  Philistines  (  X 
Sam.  xxxi).  Ain-Djalood,  s^tid  iq  be  the  place 
where  Gideon  selected  the  300  n^en  who  fought 
and  defeated  the  Midianites  (Judge  vii.).  On 
the  south  side  of  the  Kishor  are  the  villages  of 
Afooleh,  El-Fooleh  and  Zerin.  Afooleh  is  the 
old  town  of  Aphec,  one  of  the  places  where  the 
Assyrians  and  Egyptians  met  in  battle.  At  El- 
Fooleh  was  once  a  fortress  built  by  the  Tem- 
plars, but  destroyed  by  Saladin  in  1187. .  Here 
was  foufijit  the  battle  between  the  French  tinder 
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NapoIeoQ,  4,090  in  number,  and  the  Mohamme- 
dans, 35,000  in  number,  in  which  the  French 
were  victorious.  Ruins  of  the  fort  exist.  For 
the  ancient  history  of  Esdraelon  consult  the  Old 
Testament;  many  of  the  important  places  men- 
tioned in  the  New  Testament  are  in  a  good  state 
of  preservation.  hJazareth^  Nain,  and  all  the  sur- 
rounding Section  west  ot  Mount  Tabor,  are 
usually  included  in  the  plain,  and  must  be  so 
considered  if  Mount  Tabor  is  accepted  as  on  the 
northeast  boundarv.  Consult:  Thomas.  <Two 
Years  in  Palestine^ ;  Sayce,  < Patriarchal  Pales- 
tine> ;  Costello,  <The  Gospel  Story > ;  SmiA. 
^Historical  Geography  of  the  Holy  Land.^ 

£s'draB,  Books  of,  two  apocryphal  books, 
which,  in  the  Vulgate  and  other  editions,  arc 
incorporated  with  the  canonical  books  of  Scrip- 
ture. In  the  Vulgate  the  canonical  books  of 
Ezra  and  Nehemiah  are  called  the  first  and  sec- 
ond, and  the  apocryphal  books  the  third  and 
fourth  books  of  Esdras.  The  Geneva  Bible 
(1360)  first  adopted  the  present  nomenclature, 
calling  the  two  apocryphal  books  first  and  second 
Esdras.  The  subject  of  the  first  book  of  Esdras 
is  the  same  as  that  of  Ezra  and  Nehemiah, 
and  in  general  it  appears  to  be  copied  from  the 
canonical  Scriptures.  The  second  book  of  Es- 
dras is  supposed  to  have  been  cither  of  much 
later  date,  or  to  have  been  interpolated  by  Chris- 
tian writers.  This  book  takes  its  name  from  the 
supposed  writer,  a  priest  and  doctor  of  the  law, 
called  Ezra  by  the  Hebrews. 

BB^erfn,  or  PhjmoBtisinin.  a  drug  obtained 
from  Calabar-bean,  the  activ^  principle  of  thid 
plant,  used  as  a  remedy  m  cases  of  tctanust 
(lockjaw).  A  solution  pf  cserln  dropped  in  the 
eye  causes  contraction  of  the  piipil,  and  hence 
its  use  in  some  eye  ailments,  as,  for  instance, 
glaucoma. 

Esh'er ,  Reginald  Bafiol  Brett^  2d  ViscounTj 
English  writer:  b.  London  30  June  1852.  He 
was  educated  at  Eton  and  CamDridge,  and  was 
private  secretary  to  the  Marquis  of  Harting- 
ton,  then  leader  of  the  Liberal  party,  1878-85. 
He  was  member  of  Parliament  for  Falmouth 
i88o-5,  and  in  189S  was  appointed  secretary  to 
H.  M.  Office  of  Works,  a  post  he  retained 
until  1902.  He  succeeded  his  father  as  viscount 
in  1899.  He  has  written:  *  Footprints  of  States- 
men* (1892)  ;  ^The  Yoke  of  Empire^ ;  and  many 
historical  and  political  articles  in  the  ^Fort- 
nightly Review  >  and  *  Nineteenth  Century.^ 

fifth'er^  England,  village  in  Surrey,  15 
miled  southwest  of  London.  Claremont  Palace, 
where  the  Princess  Charlotte  resided  and  died, 
IB  in  the  neic^bothood.     Pop.  2,516. 

EbIc  (Celtic  for  water),  the  name  of  two 
smaTl  rivers  in  England,  one  in  Cumberland  and 
one  in  Yorkshire;  and  of  several  in  Scotland, 
the  chief  being  the  Esk  in  Dimifriesshfre ;  the 
North  Esk  and  South  Esk  in  Forfarshirt;  and 
the  North  Esk  and  South  Esk  in  Edinburgh- 
ihire. 

£s1i;erB,  Bskars,  or  Eschars,  deposits  of 
gravel  and  sand  evidently  caused  by  the  drift 
beneath  the  ice  sheets  of  the  Glacial  periods. 
Such  deposits  are  found  in  the  northern  part 
of  North  America,  in  Ireland  where  they  arc 
called  escarks;  in  Scotland  where  they  are 
known  as  kaims  or  kames;  in  Sweden  as  osars. 
They  sometimes  consist  of  long  ridges  of  sand 
and  gravel,  40  and  50  feet  high,  and  again  are 


in  large  triangular  masses,  as  in  Sweden 
where  the  forms  are  very  irregular.  See  Gla- 
cier; Glacial  Period. 

Bski-Sagra,  es'ki-sa'gra^  or  Ezld  Zaghra^ 
Rumelia,  a  town  in  the  eastern  part,  on  the 
south  slope  of  the  Balk9ns,  about  100  miles 
northwest  of  Adrianople.  It  is  near  the  chief 
passes  of  the  Balkan  Mountains^  and  its  trade 
is  increased  because  of  its  location.  The  min- 
eral springs  and  extensive  rose  gardens  nearby- 
are  sources  of  wealth  for  the  town.  Some  of 
the  manufactures  are  carpets,  coarse  linen, 
leather,  and  rose  oil.  It  is  one  Of  the  South 
Balkan  strongholds  wliich  repelled  the  Russians 
in  1887. 

Eski-Shchr,  es'ki-sh^hr'  (ancient  Dory- 
l-sum),  Turkey,  a  town  90  miles  southeast  of  the 
Sea  of  Marmora.  It  has  warm  mineral  springs, 
and  manufiactures  of  meerschaum  pipes  from 
the  deposits  of  meerschaum  in  the  neighborhood. 
The  region  of  Asia  Minor  surrounding  Eski- 
Shehr  is  noted  for  the  quantity  and  quality  of 
the  meerschaum  deposit.  About  two  thirds  of 
the  people  are  Mohammedans  and  the  remainder 
are  Christians.    Pop.  19,615. 

Eskilstuna,  esk'il-stoo-na,  Sweden,  cit^  on 
the  river  of  Eskilstima,  connecting  Lake  M^lar 
with  Lake  Hjelmar.  It  has  daily  communica- 
tion with  Stockholm,  both  by  steamers  aad  rail. 
On  an  island  in  the  river  is  a  large  gim^factory, 
and  its  manufactures  of  iron  and  steel  prod- 
ucts are  so  gieat  that  it  is  called  the  ^Sheffieki 
of  Sweden.^  The  place  takes  its  name  from 
Saint  EskiU,  kn  Enf^ish  missionary  of  the  nth 
century,  who,  it,  is  said,  was  martyred  at  a  pagan 
assembly  held  where  the  city  of  Eskilstuna  now 
stands. 

Esldmo  Dog;  the  draft  animal  af  the 
Arctic  regions.  It  is  a  wolfish-kmking  dog^ 
largely  or  sometimes  wholly  derived  from  the 
wolf,  tinged  with  yellow  or  with  a  grayish  color, 
having  an  outer  coat  of  long  hair,  and  an  under- 
coat of  soft  wool.  Its  short  pricked  ears  and 
bush^  tail  add  to  its  wolf-like  appearance.  Its 
cry  is  not  a  bark,  but  a  long  melancholy  wail. 
This  dog  is  trained  to  hunt  the  polar  bear  and 
to  drag  the  Eskimo's  burdens  over  the  rough 
ice,  when  harnessed  in  *trains^  to  sledges,  and  is 
highly  prized  in  the  frozen  North. 

Bskdmos,  or  Esquimaux,  es'ki-md,  the 
name  of  the  inhabitants  of  the  northern  coast 
of  the  American  continent  down  to  lat  60^  N. 
on  the  west,  and  55*  on  the  east,  and  of  the 
Atctk  islands,  Greenland,  and  about  400  miles 
of  the  nearest  Asiatic  coast  They  have  been 
met  with  as  far  as  Arctic  discoverers  have 
hitherto  advanced  toward  the  pole.  They  prefer 
the  vicinity  of  the  seashore,  from  which  they 
rarely  withdraw  more  than  20,  and  hardly  ever 
80  miles.  Their  number  scarcely  amounts  to 
40,000.  Nevertheless  they  are  scattered  as  the 
sole  native  occupants  of  regions  stretching  3.200 
miles  in  a  straight  line  east  and  west,  to  travel 
between  the  extreme  points  of  which  would 
necessitate  a  journey  of  no  less  than  5,000  miles. 
This  distance,  taken  in  connection  with  their 
homogteneons  nature  and  manners,  makes  their 
small  bands  the  most  thinly  scattered  people  of 
the  globe.  Their  extraordinanr  persistency  in 
maintaining  their  language  and  habits  must  be 
due  to  the  difficulties  they  have  had  to  face  in 
procuring  subsistence  where  no  other  nation  oin 
live.  They  call  themselves  Innuil  («the  peopfe*). 
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Race. —  They  used  to  be  classed  among  na- 
tions of  the  Mongoliaa stock;  but  now  they  arc 
considered  as  akin  to  the  American  Indians. 
Their  height  nearly  equals  the  average  of  the 
Indians.  They  appear  comparatively  tallei; 
sitting  than  standing.  Their  hands  and  feet  are 
small,  their  faces  oval,  but  rather  broad  in  the 
lower  part;  their  skin  is  only  slightly  brown; 
they  have  coarse  black  hair  and  very  little 
beard.     The  skull  is  high. 

Habits. —  The  Eskimos  get  their  sitbsJstencc 
mostly  from  hunting  by  sea,  using  for  this  pur- 
pose skin  boats  where  the  sea  is  op^n,  and  dog 
sledges  on  the  ice.  From  the  skin,  hlubber,  and 
fksh  of  the  seal  and  the  cetaceous  animals,  they 
procure  dothes,  fuel,  light,  and  food.  Their 
fiiost  interettittg  as  well  as  important  invention 
for  hunlting  is  the  well-known  small  skin  boat 
for  OQt  man,  called  a  kayalL  it  is  formed  of  ft 
framework  corered  with  skin,  and,  together 
with  his  waterproof  jacket,  it  coinpletely  ptt>- 
tects  the  man  against  the  waves,  so  that  he  is 
able  to  rise  unhurt  by  means  of  his  paddle^  even 
should  he  capsize.  In  winter  the  Eskimos  are 
undonfatedly  stationary.  But  during  the'  9Vxst* 
mer,  when  sufficient  open  water  is  foond,  tbef 
roam  about  in  their  large  skin  boatsi  Tfteir  wizM 
ter  dwdlings  vary  widi'  nsgard  to  i:he  materials 
of  which  they  are  bnUt,  as  well  as  ii>  their  form* 
In  the  farthest  west  they  are  constnxtad'  mortly 
of  plaoiks,  covered  only  with  -  a  layer  ol/turf  or 
sod;  in  Greenland  the  walls  consist  of  stones 
and  sod;  in  the  central  regions  the  houses  arc 
formed  merely  out  of  snow,  ^n  Alaska  thtr  in- 
terior is  a  square  room,  surrounded  by~  the 
sleeping  places,  with  the  entrance  on  one  side, 
while  a  hearth  with  wood  as.  fuel  occupies  the 
middle  of  the  flo^r.  The.numl^  of  inhabitants 
at  an  Eskimo  station  or  village  is  generally  under 
40,  but  in  rare  cases  more  th^  ^200  ire  found,  A 
funnel-shaped^  half^undergrouiid  .jpa^sage  forms 
the  entrance  of  the  narrow  awpjiij^gs. 

Dress. —  The  dress  of  the  Eskimos  is  almost 
the  same  for  the  wpnuen  ^  for  ^^e  -men,  con- 
sisting of  trousers  of  breeches  and.a  tun^Q  or 
coat  ntting  close  to  the  body^  ana  covering  also 
the  head  by  a  prolon^tion  tht|t.  forms  ,the  hood. 
For  women  with  children  to  carry,  this  hood 
is  widened  so  as  to  make  it  an>  excellent  cradler 
the  amaut  Tattooing  has  been  general  among 
all  the  tribes.  The  ordinary  materials  oi  which 
clothes  are  made  are  the  sldns  of  seals,  land 
animals,  and  biros. 

Language. —  The  languajirc  %&  characterized 
{jy  the  power  of  expressing  m  one  word  a  whole 
sentence  in  which  are  emoodied  a  number  0! 
ideas  which  in  other  languages  require  separate 
words.  The  Greenland  dictionary  contains  1,370 
radicals  and  about  ;ioo  affixes.  A  radical  may 
be  made  the  foundation  of  thousands  of  denva* 
tivesy  and  a  word  can  be^  composed  which'  ex-^ 
presses  with  perfect  distinctness  what  .  in  .  our 
civilized  tangiuaes  micht  require  ap  lifcrrds.  \p 
Green],and  andXabrador  the  missipnanes  have 
adapted  the  Roman  letters  for  r^ducinj  the 
native  language  ta  writing.  The  printed  Orpen- 
tand  literature,  including  what  has,  been  pub^ 
li^ed  by  the  Moravian  Bredir^,  amounts^  with 
pamphlets  an/1  the  like»  to  what  might  make 
yo  to  &>  ordinary  volumes* 

Sofiffiogy. —  It  is  doubtful  whether  an  organp 
izatiim  Uke  that  of  ^the  Indian;  ^familjes^.  has  been 
discovered  anpong  the  Eskimos.  But  a  divasioa 
into  tribes,  eacli  with  their  separate  territ6ries, 


actually  exists.  The  tribe  again  is  divided  into 
groups  constituting  the  inhabitants  of  the  differ- 
ent winterirtg  places.  Finally,  tnvthe  same  sta- 
(ioi),  th^  inhabitants  of  th^  same  house  are  closely 
tmited  with  re|ard  to  commpn  housekeeping. 

Religion.—  lhc  inhabttarits  €;f  Danish  West 
Greenland,  numbering  about  10,000,  the  greater 
part  of  the  Labradorians,  and  the  southern 
Alaska  Eskimos  are  Christianized.  As  for  the 
rest,  the  religion  of  the  Eskimos  is  what  vt 
generally  designated  as  Shamanism. 

The  name  Eskimo  is  said  to  be  formed  by 
corruption  out  of  an  Indian  word  signifying 
^eaters  of  raw  meat.'^  Their  origin  generally 
has  beea  derived  from  Asia,  but  now  they  are 
believed  by  some  to  have  coine  from  the  interior 
of  America,  and,  following  the  river  coursei^  to 
have  arrived  at  the  Arctic  sea,  where  they 
have  developed  tlieir  abilities  as  an  Arctic  coast 
people.  Toe  Eskimos  ma^  be  divided  into  the 
following  groups:  (j)  The  Western  Eskimos, 
inhabiting  the  Alaska  territory  and  the  Asiatic 
side  of  Bering  Strait ;  (2)  the  Mackenzie  Eski- 
mo©, or  Tchiglits,  from  Barter  Island  to  Cape 
Bathurstj  (3j  the  innabitants  of  the  central 
regions,  including  the  Arctic  Archipelago;  (4) 
the  Labradorians;  (5)  the  Greenlanders.  A  side 
branch  inhabits  the  Aleutian  Islands.. 

The  Christianized  xxs^ives  still  preserve  their 
ancient  folklore.  It  represents  at  the  same  time 
their  original  poetry,  religious  ideas,  and  his- 
tory, praising  the  (feeds  of  their' great  men 
in  braving  t!he  dstngers  to  whieh  tlheir  race  has 
been  <iontinU«]itv  subjected.  The  ^Tales  ahd 
Traditions  <A  tftc  Bskim6>  (1875)  comprise  Si 
collection  of  150  tal«^  kninded  on  versions  sup- 
plied h^  about  50  iuirrators  fttim  different  parts 
of  Greenland,  and  a  few  from  Labrador.  A  val- 
uable collection  has  Since  b<<en  acquired  from 
East  Greenland,  ^ome 'tales  fi^  Bai&n  I^nd, 
ktid  M  number  of  the  simplest  fragments  Off  the 
MfiM!  f^6M  Bering  Strait  Ste  Alasra  ;  Aatcnc 
Rxvu^kAnoU ;  l^HKOLocrv;  GtatetfLAi^;  LAmeA- 

DOftl      :  •  ■• 

Bibliography. —  McLean,  *  Notes  on  the  Hud- 
son Bay  Territory>'r(i846)' ;  Hall,  <Ufe  Wichuhe 
£6kimos>  <i864)  ;  EUnk,^The  Eskimo.  Tribes > 
(18S7) ;  Pillittg,  f Bibliography  of'  the  Eskimo 
Language^  (1888)  ;  Peary,  <My  Arctic  Journal* 
(18^3);  Nauisen,  ^Eskimo  Life*  (i8w). 

Esler,  Krminda  Rentou),  Irish  novelist:  h. 
Ireland.  She  married  Robert  Esler,  M.D.,  in 
J883.  She  has  published:  «Thc  Way  of  Trans- 
«-ession'  £1800)  ;  ^The  Way  They  Loved  at 
Grimtat^  (X894) ;  <A  Maid  of  the  Manse^ 
C1695);  *Mid  Green  Pasfures>  (1895); 
<The  Wardlaws>  .(1896)  ;  <  Youth  at  the  Prow> 
(i8gB);  ^The  Awakening  of  Helena  ttiotpe^ 
(1901).. 

fismapn,  es'man,  Gwitav  Frederik,  Dari-^ 
iA  dramadist:  b.  Copenhagen  17  Aug.  'i86o« 
iiVfter  a  short  period  of  legal  study^  he  abandoned 
law-  for  literature,  and  his  firft  work  was  a 
volumf^  contfiininfi  two  short  stories,  ^Gammel 
CmW  (1885).  Thereafter  he  devoted  hims^t 
mainly  to  dramatic  composition^  and  a  notable 
seiries  of  plays,  which  h^ye  been  acted  with  g^eat 
success  tliroughout  the  Swndina'^ian  countries, 
have  come  from  his  pen.  Th^  are :  <I  Stiftel- 
fen>  (1886);  <Enkema?nd>;<F^  Bryllupet'^  <! 
ProYinsen>  (1890)  ;  ^Den  ICacre  FamUie,^i  18^)2)  ; 
^Magdalenfe>    (1893);  ^^^   St<5re   Maskerade> 
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,    .^j;    <Vaudrefalken>    (1898);    <Dct    Gamie 
ttjem>   (iSpg);  *Sangerihden>   (igoi). 

Eamarch) .  Johannes  Friedrich  August,  yo- 
han'nis  fred'riH  ow'gcwst  es'marH,  German 
military  surgeon:  b.  Tonning,  Schleswig-Hol- 
stein,  9  Jan,  1823 ;  d.  23  Feb.  1908.  He  received 
his  medical  and  surgical  education  in  the  uni- 
versities of  Kiel  and  Gottin^en,  and  in  i86o  was 
appointed  director  of  the  Kiel  Hospital.  In  1870 
he  was  a  member  of  the  hospital  commission  of 
the  Prussian  army  and  introduced  a  system  of 
bloodless  operations.  In  the  autumn  of  i888  he 
made  a  trip  to  the  United  States.  He  was  an 
authority  especially  on  gunshot  wounds. 

Bsmeraldaa,  es-ma-ral'das,  Ecuador,  a 
province,  etc    See  Ecuador. 

Esneh,  ?s'ne,  or  Eshe,  a  province  in  upper 
Egypt,  situated  on  both  banks  of  the  Nile. 
The  town  of  the  same  name,  which  is  the 
capital  of  the  province,  stands  about  30  miles 
above  Thebes  on  the  left  bank  of  the  river.  It 
is  a  seat  of  manufactures,  and  produces  blue 
cotton  cloth  and  pottery,  and  is  a  depot  of 
caravans  from  Abyssinia  and  Sennaar.  The 
town  was  anciently  called  Latopolis ;  and  was  the 
centre  of  worship  of  the  fish  latus,  a  species  of 
carp.  Among  the  ruins  of  this  once  populous 
city  is  the  temple,  whose  portico  is  in  good 
preservation,  having  24  beautiful  columns,  and  a 
zodiac  on  the  ceiling.    Pop.   12,000. 

Esocidse,  e-sosl-de.  See  Lucid^e. 
.  E'sopus  War,  a  long-continued  and  desul- 
tory conflict  between  the  Dutch  and  the  Indians 
dt  a  place  in  Ulster  County,  N.  Y.,  known  to 
the  Indians  as  Esopus,  but  now  called  Kingston. 
This  series  of  skirmishes  began  in  1658,  when 
the  Dutch  fired  upon  some  Cidian  faxm  hands, 
who  were  drunk  and  riotous.  Esopus,  which  the 
Dutch  called  Wiltwyck,  waa  at  last  destroyed  by 
the  aborigines,  who  carried  off  40  women  and 
children,  and  killed  21  men.  Gov.  Stuyvesant 
sent  out  a  strong,  force  to  punish  the  Indians^ 
and  in  May  1664  a  treaty  of  friendship  was 
ratified. 

Esoteric,  es-6-ter'lk  (Gr.  esMerikos,  •in- 
ner®), a.  term  used  in  opposition  to  exoteric 
In  reference  to  the  teaching  of  Pythagoras,  Aris- 
totle, and  other  ancient  philosophers,  tt  refers  to 
those  doctrines  which  they  expounded  to  their 
select  disciples,  in  contradistinction  to  those 
which  they  published  to  all  the  world  (exoteric). 
The  distinction  does  not  necessarily  imply  that 
the  esoteric  doctrine^  were  kept  secret  as  a 
mystery,  but  only  that  tjiey  were  of  a  higher 
and  more  difficult  order.    See  Aristotle  ;  Pvth- 

AGORAS. 

Espialier,  es-pal'yer,  in  gardening,  a  sort  of 
trellis- work  on  which  the  branches  of  fruitr 
trees  or  bushes  are  extended  horizontally,  with 
the  object  of  securing  for  the  pla«t  a  freer 
circulation  of  air  as  well  as  a  full  expost^re 
to  the  sun.  Trees  thus  trained  are  rtot  subjected 
to  such  marked  nor  so  rapid  variat!6ns  of  tem- 
perature as  wall-trees.  The  term  is  most  com- 
monly used  in  France,  where  it  is  applied  to  a 
row  of  trees  planted  along  a  wall.    See  Treixis. 

Espartero,  Baldomero,  baKdo-ma'ro  H- 
par-ta'ro,  Duke  of  Vittorta,  Spanish  statesman : 
b.  Granatula  27  Feb.  1792;  d.  Logrono  9  Jan. 
1879.  The  son  of  a  wh^ctwright,  he  was  edu- 
cated for  the  priesthood,  but  joined  the  army 


as^  a  volunteer  in  1808.  He  took  a  leading  part 
in 'the  conflict  wfth  the  Carlists,  and  was  one  of 
the  mbst  prominent  men  in  Spaih'  during  several 
decades  of  the  19th  century.  He  was  regent  of 
the  kingdom  in  1841-3,  and  again  head  of  the 
government  in  1854-6.  In  1868  his  name  was 
put  forward  in  the  Cortes  as  a  candidate  JFor 
the  throne,  but  the  proposal  was  unsuccessful 
and  the  closing  years  of  his  life  were  spent  in 
retirement. 

Espiar'to  (Gr.  spartos;  Lat,  spartum),  a  grass, 
the  Stipa  or  Macrochloa  tenacissima,  growing 
native  in  Spain  and  Africa,  known  to  the  an* 
cients,  and  applied  by  them  to  the  manufacture 
of  cordage,  ranting,  etc.,  and  still  more  ex* 
tensively  used  at  the  present  day.  A  few  species 
of  Stipa  are  found  in  dry  woods  from  New  Eng- 
land, west  to  Wisconsin,  Esparto  grows  in 
tufts  and.  bunches,  like  rushes,  to  a  height  of 
from  two  to  four  feet,  and  has  a  long,  flat, 
lanceolated  blade,  which  becomes  cylindrical 
when  the  ripened  plant  begins  to  dry.  It  is 
pulled  up  by  the  roots,  dried  in  the  sun,  and 
packed  in  bundles  for  exportation.  Besides  the 
various  uses  already  indicated,  esparto  has  for 
some  time  been  applied  to  the  manufacture  oi 
paper.  Formerly  the  supply  of  esparto  was 
almost  whoHy  obtained  from  Spain,  hut  a  closely 
alUed  fibre  called  alfa  (MacroeMoa  zenana)  is 
nofw  obtained  in  still  largjer  quantity  from  AU 
geria,  while  a  third  fibre»  dis  (Feshtca  patuh), 
is  imported  for  the  same  purpose  from  Tripoli 
and  Tunis^    See  Feather  Buncb-grass  ;  Fibre. 

Esperanto  Language.  *Esperanto,»  suc- 
cessor to  *Volupuk*  in  the  effort  to  establish 
an  international  language,  has  made  consider- 
able progress.  The  latest  reports,  which  in- 
clude a  statement  of  events  at  the  Congress  of 
Esperantists  held  at  Boulogne  from  5-13  Aug. 
1905,  show  that  a  substantial  and  probably  last- 
ing interest  in  this  latest  linguistic  enterprise 
now  exists  in  several  of  the  larger  European 
couhtries. 

In  1887  Dr.  Zamcnhof,  a  Russian  physician, 
issued*  his  first  pamphlet  concerning  a  suggested 
new  international  language  to  be  called  •Espe- 
ranto.* Only  trifling  progress  was  made  dur- 
ing the  first  ten  years  of  the  movement.  The 
idea  first  took  root  in  the  originator's  native 
country.  Russian  educators  and  other  men  of 
culture  looked  upon  the  innovation  with  favor. 
After  the  lai^se  of  a  decade,  a  start  was  made 
to  introduce  the  Zamenhof  idea  ^mong  the 
Norwegians  and  Swedes.  They,  too,  showed  a 
friendly  attitude.  Then  France  became  inter- 
ested, and  the'  famous  linguist,  M.  de  Beau- 
front,  who  had  himself  previously  devised  a 
))lan  along  similar  lines,  threw  his  pwn  scheme 
aside  and  accepted  that  of  Dr.  Zamenhof  as 
being  better  fitted  for  the  purpose  intended. 
The  result  of  this  vigorous  and  decisive  move- 
ment in  France  by  so  distingui^ed  a  man  as 
M.  de  Beaufront  was  that  prance  almost  im- 
mediately became  prominent  as  a  stronghold  of 
Esperantism. 

From  France  the  movement  extended  to 
Germany,  thence  to  Austria,  Switzerland,  Italy 
and  England.  In  the  latter  country  30  societies 
of  Esperantists  were  organised  within  a  year 
of  the  system's  introduction.  During  the  past 
few  months,  active  missionary  work  has  been 
undertaken  in  the  United  States,  looking  toward 
the  promulgation  of  the  Z%menhof  plan  for  use 
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in.  commercial,  e4ucational  ^and  gther  fields. 
There  iis  little  doub^'^a's  to^Hie  siiccesl"h"f  the 
mitcomii,  iridorked  as  it  is  by  some  of  ^he  $:reat- 
est  phjfolo^sts  in  Germany,  Austria,  England 
and  FhiDC^.'        "^ 

Advocates  of  art'  international  language  frave. 
in  the  past, '  included  numerous  philosopners 
and  scientists,  including  Roger  Bacon.  Des- 
cartes, Pascal,  I^eibnitz,  Locke,  Condillac,  Vol- 
taire, and  Diderot.  Only  of  late  years  have  die 
linguistic  theories  of  these  famous  thinkers 
been  moulded  into  anjrthing  like  practical  shape. 

Occasions  Calling  for  the  Use  of  an  Inter- 
national Language. —  One  of  the  principal  rea- 
sons for  renewal  of  interest  in  the  direction 
of  one  universal  language  is  the  necessity  for 
producing  a  vehicle  of  common  expression 
among  delegates  repr.esenting  various  countries 
at  congresses  and  on  similar  occasions.  It  has 
been  found  difficult  for  individuals,  acting  for 
their  respective  nations,  to .  keep  in  touch  with 
the  proceedings  from  day  to  day.  The  ex- 
tended use  of  Esperanto  and  the  widespread 
appreciation  manifested  in  its  development  in- 
dicate diat  the  method  of  Dr.  Zamenhof  offers 
a  feasible  solution  of  what  has,  hitherto,  been 
an  unsolved  problem. 

In  addition  to  the  advantages  of  having  a 
common  >  language  for  cosmopolitan  assem- 
blages, the  transaction  of  voluminotis  mercan- 
tile affairs  between  nations  and  merchants  of 
yarious  nations  require  some  such  system  to 
facilitate  the  making  of  purchases  and  adjust- 
nent  ol  mercantile  accounts. .,  -^ 

For  educational  purposes,  as-  in  other  .ways, 
the  availability  of  a  means  whereby  educators 
can  compare  systems  and  processes  ^Kithout  en- 
countering the  difficulties  connected  with  proper 
and  complete  translation  is  very  evident. 

Present  Uses  of  the  Esperanto  Language. — 
From  a  recently-published  review  it  is  learned 
that  books  on  the  Esperanto  language  are  now 
being  printed  in  more  than  twenty  languages. 
The  number  of  periodicals,  including  those 
strictly  scientific,  printed  in  the  Elsperanto  Ian- 
^age,  is  estimated  at  twent^r-fiv^.  On  the  con- 
tinent of  Europe,representativedaily  and  weekly 
newspapers,  occasionally  or  regularly,  publish 
articles  in  Esperanto.  Esperantist  clubs  and 
societies  are  operating  in  many  European  cities 
and  have  large  membership.  Among  the  most 
important  are,  those  of  Paris,  with  3,000  menb- 
bers,  Marseilles,  Lyons,  Bordeaux,  Havre  and 
Lille. 

Several  French  publishers  have  undertaken. 
In  an  extensive  way,  to  publish  Esperanto 
^irorlcsj  oonditiofia!  on  the  possession  of  exclu- 
sive ri^ts.  Quite  a  number  of  large  commer- 
cial ooncems  are  using  the  system  for  cable 
and  telegraphic  purposes.  Courses  of  study  in 
Esperanto  form  an  attractive  feature  in  com- 
mercial schools,  dubs  and  public  institutions, 
some  of  which  make  a  special  feature  of  teach- 
mg  the  blind  to  road  by  the  new  system.  An 
Esperanto  typewriting  machine  is  one  of  the 
latest  devdopments,  and  in  that  connection 
many  stenographers  are  learning  the  use  of  the 
languagQ  for  ^orthand  purposes. 

In  the  eoUeges  and  schools,  Esperanto  is 
commanding  considerable  attention.  One  of  the 
greatest  Esperanti^  triumph^  was  the  recent 
Jblivery  of  an  address  in  the  Esperanto  lan- 
guage by  Mr.  Moch,  the  famous  peace  advo- 
cate,    a^    the    International    Peace    Congress, 


Luzerne.,  At  the.  Boulo^e  congress^  1^200  dele- 
gates from  22  6oi;ntries'  spoke '  the  Ksperiinto 
language  freely  and  understood  '  each  other 
thoroughly,  A  complete  test  was  made  by 
means  of  speeches,  discussions,  concerts,  dra- 
matic performances  and  religious  services. 

'  During  the  congress,  the  work  ol  Dr.  Za- 
menhof was  officially  noticed  by  the  French 
government.  The  Minister  of  Public  Instruc- 
tion extended  thanks  in  behalf  of  the  President 
of  the  Republic  and  of  the  people  of  France. 
In  the  course  of  the  proceedings  a  reception 
was  tendered  to  the  creator  of  Esperanto  at 
the  Hotel  de  Ville,  Paris. 

Method  of  the  Esperanto  Language. —  In 
the  general  plan  of  Dr.  Zamenhof  the  aim  is 
to  omit  all  accidental  words  in  the  language  of 
each  nation,  retaining  only  such  words  as  are 
common  to  all  nations.  Sounds  peculiar  to 
any  one  language  are  eliminated.  The  English 
th  and  w,  appearing  in  English  words,  but 
not  in  those  of  the  French  or  German  lan- 
guages, are,  therefore,  according  to  the  rule 
of  the  originator  of  Esperanto,  dropped.  The 
French  «,  the  German  u,  and  the  French  na- 
sals, not  used  in  English,  are  left  out,  also  the 
Spanish  n  and  /,  and  the  German  th.  The  pur- 
suance of  this  plan  removes  all  difficulties  as 
to  pronunciation. 

Phonetic  spelling  is  the  Esperanto  rule,  a 
certain  letter  having  the  same  sound  always. 
Mute  and  double  letters  are  cut  out.  The  letter 
X  becomes  ks,  ph  becomes  f,  ch  becomes  k  for 
the  guttural  sound,  and  t,  c  remaining  for  the  or- 
dinary sound  in  words  like  cigar.  The  g  is  used 
only  for  the  guttural  (gril,  garb),  and  ft  is 
used  fqr  the  sibilant  ai  which  is  equal  to  c^e. 
New  signs  introduced  are  t  and  %  But  these 
are  for  sounds  already  recognized.  A  third 
sign  takes  the  place  of  a  double  letter,  viz.,  t 
for  sh  {^ip  equals  ship  and  Jt  equals  she). 
Further  details  regarding  the  vocabulary,  pre- 
fixes and  suffixes  — in  fact,  the  whole  gram- 
mar—  have  been  issued  in  separate  form  and 
can  be  readily  obtained  by  students.  It  will 
suffice  to  say  here  that  the  Esperanto  vocabu- 
lary is  much  smaller  than  that  of  aqy  other 
language,  being  only  about  2,000  words,  exclu- 
sive of  scientifici  and  technical  words,  as  com- 
pared with  32,000  in  the  French  language,  a 
considerably  larger  number  in  the  German  1^- 
guage,  and  over  100,000  in  English.  The  sim- 
plicity of  the  Esperanto  grammar  is  quite  re- 
markable. The  majority  of  those  who  undertake 
the  study  of  Esperanto^  diligently,  under  proper 
instruction,  master  it  in  a  short  time.  See 
Universal  Language;  Science  of  Language; 
etc. 

Espinas,  Alfred  Victor,  al-fri  vek-tor 
a-spe-na,  French  sociologist:  b.  St.  Florentin, 
Yonne,  France,  23  May  1844.  After  teaching 
philosophy  in  the  lycees  of  Bastia,  Qiaumont, 
Havre,  and  Dijon,  he  became  successively  pro- 
fessor of  philosophy  in  the  universities  of  Douai, 
Lille,  and  Bordeaux,  and  in  the  latter  was  dean 
of  the  faculty  of  letters  1887-90.  Since  1894  he 
has  been  professor  of  the  history  of  social 
economy,  on  the  Chambrun  foundation,  in  the 
faculty  of  letters  of  the  University  of  Paris. 
Besides  contributing  largely  to  tfie  'Revue  Phil- 
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phic  Experimentalc  en  Italic?  (1880)  ;  ^Histoire 
dts  Doctrines  Economiques,^  ( 1893)  ;  ^l-es  Ori- 
gines  de  la  Technologic^  (1S97);  ^La  Philosa- 
phie  Sociale  du  XVIIIc  Siecle  et  la  Revolution^ 
(1898). 

E€pirito-Santo,  es-pe're  too-san'to,  Brazil, 
a  state  bounded  on  the  north  by  the  state 
of  Bahia,  on  the  east  by  the  Atlantic  Ocean, 
on  the  south  and  west  by  the  states  of  Rio  de 
Janeiro  and  Minas  Geraes.  Area  17,307  square 
miles.  Near  the  capital,  Victoria,  and  the  for- 
mer capital.  Villa  Velha,  are  the  small  moun- 
tains Penha,  Moreno,  Frade  Leonardo,  and 
Mestre  Alvares:  the  highest  of  these,  Mestre 
Alvares,  is  one  of  the  most  conspicuous  land- 
marks on  the  Brazilian  coast.  The  state  has 
immense  forests,  and  is  noted  for  the  valuable 
■woods  found  in  them.  The  Doce  River  flows 
through  some  of  the  richest  of  the  hinterlands, 
but  is  navigable  only  for  very  small  craft.  Sao 
Matheus,  in  the  northern  part  of  the  state,  is 
surrounded  by  coffee  and  mandioca  plantations, 
the  products  of  which  are  shii)ped  from  this 
port,  oliiciaUv  known  as  Conceigao  da  Barra. 
A  number  of  small  ports  intervene  between  the 
Doce  River  and  the  spacious  bay  of  Espirito- 
Santo,  which  has  given  its  name  to  the  state. 
Coffee,  the  chief  agricultural  product,  is  largely 
exported.  Other  exports  are :  tapioca,  mandioca, 
cotton,  cacao,  hides  and  skins,  and  woods.  A 
railway  is  being  built  to  connect  Ouro  Preto, 
on  the  upper  waters  of  the  Doce,  with  the  coast 
Cotton  goods  are  manufactured  in  the  town  of 
Pessahha.  The  population  of  the  state,  which 
was  135*997  in  1890,  has  increased  to  382,137, 
tlii^  growth  being  due  to  European  immigration, 
A  few  years  ago  the  city  of  Victoria  (pop.  8,000 
in  1890,  but  20,000  in  19O1)  had  alniost  no  mari- 
time trade,  as  its  port  was  too  shallow  to  admit 
large  vessels.  Recently  improvements  have  bcet;i 
made  in  the  harbor,  which  now  accommodates 
transatlantic  steamers,  aud  both  trade  and  im- 
migrants have  sought  it  Colonies  of  Germans, 
Poles, ,  Swedes,  Tyroles^,  Portuguese,  and  Ital- 
ians ^re  established  near  Anchieta,  Alfredo 
Chaves,  Itapemirim,  aiid  Cachoeiro  — chiefly  in 
the  southern  part  of  the  state.  Some  of  these 
colonies  are  imder  jpfovernment  protection,  re- 
ceiving annual  subsidies  of  seeds  and  cattle, 
Dut  the  majority  of  the  colonists  already  own 
laiids  which  they  work  without  government  aid. 

Esplaiuide,  es-plai^nad',  in  fortiflcatioo,  the 
wide  open  space  left  between  a  citadel  and  th^ 
tjcarcflt  houses  of  the  city,  to  prevent  an  enemy 
from  oeiug  able  to  assail  it  under  cover  of  these 
hotises.  The  term  is  also  frequently  applied  to 
a  kind  of  terrace,  especially  along  the  seaside, 
for  public  walks  or  drives. 

Espou'sal  (SpoiisaUa),  or  Betrothal,  in  the 
Roman  Catholic  Church  consists  of  a  deliberate 
mutual  promise  of  marriage,  expressed  by  out- 
ward signs,  between  two  persons^  both  of  whom 
may  lawfully  and  validly  enter  into  such  an  en- 
gagement. When  such  promise  is  made  and 
accepted  on  both  sides,  neither  party  can  law- 
fully withdraw  from  it  without  the  other's  con- 
sent or  unless  something  occurs  or  some  cir- 
cum^ance  comes  to  light  which,  had  it  been 
known  in  time,  would  have  hindered  the  en- 
gagement Formerly  such  ejnga^eraents  used  to 
be  made  with  some  solemiuty  coram  ecclesia  or 
at  least  in  presence  of  witnesses;  now  they  are 
usually  made  without  ceremony  or  publicity. 


E3pi:oncedau  Jos6  de,  ho-sV  da  es-prOn- 
tha'da,  Spanish  poet:  h.  Alwcndraleio  in 
Estremadura  i8io;  d.  23  May  1842.  A  preco- 
cious poet  and  revolutionist,  he  wrote  the  epic 
fragment  ^Palayo^  in  confinepient,  and  was  re- 
jpeatedly  exiled.  His  most  notable  poems  arc: 
<The  Pirate^ ;  <The  Beggar,^  preaching  social- 
ism; ^The  Headsman^;  the  grewsome  '^Student 
of  Salamanca^;  ^The  Qean '  Demon\  (1841)- 
ITie  volume  ^Forgotten  Pages^  was  issued  m 
1874. 

Es'px,  James  PoUard,  American  meteor- 
ologist: b.  Washington  County,  Pa,,  9  May  17^^; 
d.  Cincinnati  24  Jan.  i860.  He  was  graduated 
at  Transylvania  University  1808.  The  name 
*stonn-king®  was  given  to  bim  for  his  originat- 
ing a  theory  of  storms  whtcfa  iovolyed  him  in 
much  controversy.  This  he  embodied  system- 
atically in  his  <Philoso^  of  Storms^  (1841). 
His  meteorological  doctrine  on  the  point  of  how 
atmospheric  distnrbaiices  commence  was  ap- 
proved by  the  French  Academy,  but  his  views 
as  to  the  mechanics  of  storm  are  contrary  to 
received  fact,  and  have  been  eixplod^d.  His 
principal  contributioii  to  pra^tieal  meteorology 
was  his  institution  of  a  systdm  ol  teiesmphk 
weather  bulletins,  which  should  converge  at 
tiae  capital  and  give  daily  intelligetice  ol  the 
weather  in  different  widetly  separated  points, 
and  it  may  be  justly  claimed  that  he  thus  laid 
the  foundation  of  all  sound  theory  on  the  sub- 
ject of  weather  prediction.  . 

Esquimalt,  es-kwi'mah,  Canada,  seaport  in 
British  Coluitibia,  on  the  sotrtheast  coast  of 
Vancouver  Island,  and  On  the  Strait  of  SaA  Juan 
de  Fuca ;  four  miles  from  Vi^oria.  The  harbor 
is  extensive  and  capable  of  receiving  vessels  of 
the  greatest  size,  and  is  the  Britlih  naval  station 
for  this  part  of  the  Pacific  coast.  It  has  a  navy 
yard;  marine  hospital,  a  lar^e  dry  dock  built 
by  the  Dominion  goyeftmient  in  1888,  and  a 
meteorological  station.  In  t%^  the  Brftish  goi«- 
emment  started  work  on  the  defenses  of  Esqui- 
malt, consisting  of  earttiwbrks,  with  disappear- 
itig  gttt^s,  and  t#o  paraj)et  forts  oti  tjie  hiHs  f^r 
Jrotection  a^inst  a  ppssibfe  attack  1^  lafld. 
The  harbors  of  both  Esqmmalt  and  Victorik 
iare  kept  thoroughly  mined  and  wired,  and  con- 
stitute one  of  the  best  defended  naval  stations 
in  the  world.  The  population,  Exclusive  of  the 
^ritish  soldiers,  officials  and  some  6f  their  fai^ 
ilies,  is  small,  estimated  abotrt  ^,006. 
,  Esquimaux.    Sec  Es^mcns. 

Eequire,  originally,  a  shield-bearer  or 
armor-bearer,  an  attendant  ot  a  knight;  hjonce* 
in  modern  times  a  title  of  dignity  next  in  degree 
below  a  knight  In  Great  Britain  this  title  is 
given  properly  to  the  youn«:er  sons  of  nobkmen, 
to  officers  of  the  king's  courts,  and  of  the  house- 
hold, to  counselors  ^  law,  Jiastices  of  the  peace 
while  in  commission,  shenfEs, .  gentlemen  who 
have  held  commissions  in  the  army  and  navy, 
aad  in  fact  to  anydnc  save  tradesmen,  mechan- 
ics, and  peasants.  It  is  usually  giveti  to  •  all 
professional  and  literacy  mean,  both  there  and  in 
the  United  States.  In  heraldry  the  helmet  of 
an  esquire  is  represented  sideways  with  the  visor 
ck>sed. 

Esqcdfol,  Jes^  Etienne  Dominique,  «hM 
a-te-ln  do-me-iiSk  es-ke-r61,  Fre^i^h'  phy*^ 
cian:  b.  Toulousi  4  Jati.  r77^;  d.  12  Dea  ifidd 
His  life  was  chiefly   gtten  to  improt^ng  Ito 
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metfiods  of  treating  the  insane,  and  he  contrib- 
uted greatly  toward  the  abolition  of  the  barba- 
rous methods  so  long  in  vogue.  In  1799  he 
founded  a  model  asylum  at  Paris;  visited  all 
tfie  asylums  in  France  1808;  was  appointed 
physician  to  the  Sal tpet Here  1811;  and  in  1826 
became  head  of  the  private  asylum  at  Charenton, 
which  he  had  largely  planned.  In  18 17  his  pub- 
lic revelations  of  the  abuses  current  in  French 
asylums  led  the  government  to  appoint  an  in- 
vestigating commission.  His  studies  included 
the  architecture  and  construction  of  asylums, 
and  the  best  of  the  earlier  19th  century  buildings 
lor  the  insane  in  France,  such  as  those  at  Rouen, 
Nantes,  and  Montpellier,  were  built  in  accord- 
ance with  his  plans  and  instructions.  He  wrote: 
<Des  Illusions  chez  les  Alienes^  (1832;  Eng. 
tr.  1833);  <Des  Maladies  Mentales>  (1838); 
and  articles  in  ^Dictionnaire  des  Sciences  Medi- 
cales,^  and  ^Encyclc^die  des  Gens  du  Monde.^ 

Esqniroa,  Henri  Francois  Alphon«e,  &A-r§ 
fraA-swa  al-fons  €s-ke-r6s,  French  poet  and 
miscellaneous  writer:  b.  Paris  23  May  1814;  d. 
Versailles  12  May  1876.  His  first  work,  a  vol- 
ame  of  poetry,  ^Les  Hirondelles,^  appeared  in 
1834.  This  was  followed  by  numerous  ro- 
mances, and  a  socialistic  commentary  on  the 
Hfe  of  Christ;  <UEvangile  du  Peuple>  (1840), 
for  which  he  was  prosecuted  and  imprisoned. 
He  then  published :  *Les  Chants  d*un  Prisonnier^ 
(1841),  poems  written  in  prison:  *Les  Vierges 
Folles>  (1842);  <Les  Vierges  Sages*  (1842); 
*L'Histoire  des  Montagnards*  (1847) ;  etc. 
Hayitif  to  leave  France  in  1851,  he  resided  for 
years  in  England,  and  wrote  a  series  of  essays 
for  the  ^Revue  des  Deux  Mondes*  on  English 
life  and  character,  which  were  translated  under 
the  title  of  <The  English  at  Home,*  and  were 
very  popular.  He  also  wrote  a  similar  work  on 
the  Dutch.  Other  works  of  his  are:  *Le 
Droit  au  TravaiP  (1849)  ;  ^Histoire  des  Mar- 
tyrs de  la  Liberte*  (1851) ;  *La  Morale  Univer- 
selle>  (1859);  «Les  Paysans>  (1877);  ^Le 
Chateau  Enchant^*  (1877),  a  novel. 

Esqtdvel,  Juan  de,  hoo-an'  d&  ^s-ke-vel, 
Spianish  soldier:  b.  1470;  d.  1519*  He  was  the 
companion  of  Ovando  when  the  latter  went  to 
Hispaniola  to  succeed  Bobadilla  as  governor, 
.n  1509  he  conquered  the  island  of  Jamaica  and 
settled  it  as  a  Spanish  possession.  The  c(4ony 
flourished  onder  bis  administration,  and  he 
founded  there  the  dty  of  Sevilla  Nueva. 

Ess,  Johann  Heinricb  van,  y5-han  hfn'rlH 
fan  es  (better  known  by  his  Benedictine 
name  •Leander'^),  German  theologian:  b.  War- 
burg 15  Feb.  1772;  d,  Affolderbach  in  the  Oden- 
wald  13  Oct  1847.  He  entered  the  Benedictine 
abb^  of  Marienmnster  as  a  novice  1790;  was 
pastor  at  Sehwalenfaerg  179^*1812;  and  pro- 
fessor of  tfaeQk>gy  at  the  seminary  in  Marburg 
1812-22L  Id  i8c^,  with  his  oousin  Karl,  he 
published  a  German  tran^ation  of  the  New 
Testament,  the  drculattoa  of  which  was  for- 
bidden by  the  Pope.  The  following  year  he 
published  a  defense  of  his  views  as  to  Bible 
reading  by  the  people,  a  new  edition  of  which 
was  Issued  in  1816  entitled  ^Gedstiken  tiber 
Bibd  und  Bibdlehre.>  After  1822  he  gave  his 
whole  time  to  circulating  his  Bible  versions 
among  the  people,  to  spreading  his  doctrines, 
and  to  ihe  composition  of  a  German  version  of 
tfe  eati]%  Scriptures,  which  be  finished  in  184a 
Others  of  kis  publicatians  are:  ^Was  Vltai  die 
Vol.  S  — 9 


BSbel  den  Ersten  Christen  ?>  (1816)  ;  ^Die  Bibel 
Nicht  ein  Buch  fur  Priester'  (1818)  ;  an  edition 
of  the  Vulgate  (Tiibingen  1822-4)  J  of  the  Sep- 
tuagint  (1824;  new  ed.  1887)  f  and  of  the  Greek 
New  Testament  (1827). 

Essay,  a  composition  in  which  something 
is  attempted  to  be  briefly  proved  or  illustrated. 
It  is  not  easy  to  define  the  limits  of  the  essay 
as  a  species  of  composition.  In  general  it  is 
naderstood  of  the  briefer  and  less  elaborate 
efforts  of  literary  skill;  but  this  distinction  is 
not  always  maintained.  Caution  or  modesty  has 
induced  many  writers  of  note  to  give  the  title 
of  essay  to  their  most  elaborate  productions; 
thus  we  have  Locke's  *  Essay  on  the  Human 
Understanding. >  The  subject  of  an  essay  may 
be  any  topic  of  human  interest ;  it  may  be  philo- 
sophical, scientific,  logical,  ethical,  aesthetical,  or 
humorous;  and  a  series  of  essays  may  embrace 
connected,  but  so  far  independent  views  of  the 
most  extensive  range  of  subjects.  There  is  a 
class  of  English  writers  to  whom  the  descriptive 
term  essayist  is  applied.  *The  Spectator,*  'The 
Tatler,>  <The  Rambler,>  and  many  other  ex- 
tensive collections,  are  among  the  works  of  this 
class  of  writers,  the  best  of  whom,  from  the 
variety  which  their  works  present  in  other  par- 
ticulars, can  only  be  distinguished  by  excel- 
lence of  style.  In  the  United  States  Emerson 
is  the  most  favorably  known  among  essayists. 
From  the  brevity  of  the  essay,  considered  in  its 
ordinary  sense,  and  the  necessity  of  giving  it 
some  specific  claim  on  the  attention  of  cultivated 
readers,  style  may  possibly  be  considered  to  have 
been,  at  least  until  recently,  the  distinctive  char- 
acteristic of  essay  writers,  and  this  form  of 
composition  may  be  supposed  to  have  done  some 
service  in  maintaining  the  standard  of  purity 
and  excellence  in  the  English  language.  See 
Engush  Litbratuke. 

Essay  on  Criticism,  An,  a  didactic  poem 
by  Pope  (1711)  in  which  he  brilliantly  explained 
and  propounded  the  canons  of  verse  structure 
and  poetic  taste.  The  poem  abounds  in  striking 
passages  which  have  become  familiar  quotations. 
See  Pope,  Alexander, 

Essay  on  Man,  An,  a  famous  philosophical 
poem  by  Alexander  Pope  (q.v.),  which  appeared 
m  four  parts,  1732  to  1734.  It  was  imitated  by 
Voltaire  and  others.  It  contains  many  expres- 
sions which  have  become  proverbial. 

Essay  on  the  Human  Understanding^  a 
famous  philosophical  work  by  John  Locke  (q.v.) 

Sa'sen^  Germany,  town  of  Rhenish  Prus- 
sia, 18  miles  northeast  of  Dusseldorf.  It  has 
recently  greatly  increased  in  peculation  and  man- 
ufactories. It  is  celebrated  for  the  sted 
and  iron  works  of  the  Krupps,  the  most  exten- 
sive in  Europe,  employing  about  28^000  workmef*. 
This  great  establishment  was  started  in  1827, 
with  only  two  workmen.  The  rifled  steel  can- 
non made  here  are  supplied  to  most  of  the  amsies 
of  Europe.  In  the  suburbs  are  the  «colonies*  — 
cottages,  churches,  schools,  stores,  libraries 
places  of  amusement,  homes  for  superannuated 
and  disabled  workmen,  etc.,  established  by  tiia 
Kimpps  for  their  workmen.  The  town  was 
founded  in  the  9th  century,  when  the  Benedictine 
abbey  was  established  here,  and  for  some  ttma 
it  was  under  the  control  of  the  Abbess  of  Essen. 
In  the  loth  century  the  Abbess  Hagona  gave  tfM 
town  municspal  privileges. 
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Bssence,  in  metaphysics,  originally  the 
same  as  substance.  Later,  substance  came  to  be 
used  for  the  undetermined  substratum  of  a  thin^, 
essence  for  the  qualities  expressed  in  the  defini- 
tion of  a  thing;  or,  as  Locke  put  it,  ^Essence 
may  be  taken  for  the  very  being  of  a  thing, 
whereby  it  is  what  it  is.*  In  chemistry,  and 
in  popular  parlance,  essences  are  solutions  of 
the  essential  oils  in  alcohol,  and  may  be  pre- 
pared by  adding  rectified  spirit  to  the  odoriferous 
parts  of  plants,  or  to  the  essential  oils,  and  dis- 
tilling; or  simply  by  adding  the  essential  oil  to 
the  rectified  spirit,  and  agitating  till  a  uniform 
mixture  is  obtained.  The  term  has,  however, 
received  a  wider  significance,  and  is  applied  to 
any  liquid  possessing  the  properties  of  Uie  sub- 
stance of  which  it  professes  to  be  the  essence. 
Thus  essences  of  coffee  and  beef,  and  rennet  con- 
tain in  a  concentrated  form  the  virtues  of  coffee, 
and  beef,  and  in  some  circumstances  may  be 
substituted  for  them. 

Essenes,  es-senz'CEir^njuoi,  E(r(rauH,£j^^nO>  a 
sect  or  society  of  Hyper-Pharisaic  Jews  which 
was  already  in  existence  150  years  B.C.,  and 
which  existed  till  the  4th  century;  the  rem- 
nant then  returning  to  Pharisaic  or  orthodox 
Judaism  or  entering  the  Christian  communion. 
Josephus  the  historian  (ist  century)  describes 
their  manner  of  life  in  some  detail;  Philo  Ju- 
dacus  has  a  notice  of  it,  so  too  has  Plin^  in  his 
^Historia  Naturalis.^  Josephus  was  in  his  youth 
a  probationer  of  the  society,  but  lived  among 
them  only  a  short  time  and  was  unacquainted 
with  the  details  of  their  system,  which  were 
strictly  withheld  from  novices;  but  his  narra- 
tive has  the  marks  of  authenticity.  In  essentials 
Josephus  and  Philo  are  in  accord,  and  with  them 
agrees  Pliny  in  the  one  peculiarity  of  this  society 
which  he  notices  —  their  celibate  life.  The  Es- 
senes  were  stem  ascetics  and  in  that  respect 
were  the  prototype  of  the  Christian  Solitaries, 
who  in  the  3d  and  dth  centuries  peopled  the 
Nubian  deserts:  withal,  they  were  both  in  name 
and  in  deed  Friends  —  for  such  was  one  of  the 
appellations  of  the  brethren.  Anion^  themselves 
they  had  all  things  in  common,  like  the  first 
Christians,  and  they  were  open-handed  and  hos- 
pitable to  strangers.  There  were  groups  of 
Essenes  in  all  the  towns  of  Judea,  but  their  in- 
stitute had  opportunity  for  full  development  only 
in  their  communal  settlements  on  the  western 
shore  of  the  Dead  Sea,  where  they  devoted 
themselves  to  their  peculiar  religious  observ- 
ances and  to  agriculture  and  a  few  simple  handi- 
crafts. Their  food  was  of  the  simplest,  taken  at 
the  common  board,  their  only  drink,  water ;  their 
attire  was  of  the  plainest,  white  linen  material. 
None  possessed  more  than  one  tunic  or  more 
than  one  pair  of  shoes.  They  rose  at  daybreak 
for  prayer;  after  prayer  and  a  hymn  they 
went  about  their  customary  occupations.  (Here 
we  are  reminded  of  what  Pliny  wrote  to  Hadrian 
concerning  usages  of  the  Christians  in  Bithynia : 
*They  met  on  a  stated  day  before  daybreak  and 
chanted  a  hymn  to  Christ  as  God.»)  At  the 
5th  hour  (11  a.m.)  they  again  assembled  in 
one  place  and  bathed  their  faces  in  cold  water, 
after  which  they  put  on  pure  white  garments 
and  repaired  to  the  common  simple  meal,  which 
was  preceded  by  a  blessing,  a  prayer  and  a 
hymn;  and  after  the  repast  there  was  again 
prayer  and  a  hymn.  Then  the  brethren  put  off 
the  ceremonial  garb  of  white  linen,  put  on  their 


workday  attire,  and  went  back  to  their  employ- 
ments. No  women  were  admitted  to  the  order ; 
like  some  of  the  modern  Shakers  they  adopted 
young  boys  and  brought  them  up  in  their  own 
simple  way  of  living ;  on  attaining  maturity  they 
might,  if  willing,  be  admitted  to  membership 
after  a  term  of  probation;  or  they  were  free 
to  return  to  the  world.  But  they  also  re- 
ceived accessions  of  life-weary  grown  people. 
•Thus,*  says  Pliny,  ^i^here  is  a  people  that  never 
dies  out  {(Bierna  est)  yet  in  which  there  are  no 
births :  so  fruitful  for  them  is  others'  ^disgust  of 
life^  •  (Tarn  foccunda  illis  aHorum  vita  pceni- 
tentia  est).  Like  the  Society  of  Friends  they 
forbade  oaths;  and  they  held  that  a  man  whose 
word  needed  to  be  confirmed  by  oath  was  not  to 
be  believed  at  all.  Nevertheless  the  postulant 
for  admission  into  the  society  was  required  to 
take  ^terrible  oaths*  that  he  would  pay  worship 
to  God,  be  just  to  men,  injure  none,  hate  the 
uniust,  be  faithful  and  true  to  all,  especial! v 
rulers,  for  none  bears  rule  save  by  God's  will. 
Pliny  writes  of  a  similar  oath  taken  t^  the 
Christians. 

■  There  were  four  degrees  of  membership  re- 
sembling in  some  respects  the  castes  of  the  Hin- 
dus. If  a  person  in  a  higher  degree  so  much 
as  touched  one  of  a  lower  grade,  he  was  thereby 
defiled  and  was  bound  to  make  himself  clean 
in  cold  water.  Their  severely  abstemious  life, 
their  contempt  for  riches  and  honors,  their  deep 
conviction  of  the  immense  superiority  of  their 
religion  gave  them  all  the  heroic  courage  in  face 
of  persecution  and  torture  which  distinguished 
the  Christians  in  the  ages  of  martsrrdom.  So 
scrupulous  were  they  in  avoiding  everything 
like  idolatry,  that  some  of  them  would  never 
enter  any  city  because  of  the  images  erected  at 
the  gates ;  nor  would  they  touch  a  coin  that  bore 
the  likeness  of  any  ruler. 

Consult :  Pliny,  ^Historia  Naturalis' ;  the 
writings  of  Josephus  and  Philo  Judacus;  also 
Philosophumena,  or  ^Refutation  of  all  Heresies,^, 
written  in  Greek  230  a.d.,  author  unknown. 

Essential  Oils.     See  Oils. 

Essequibo,  es-se-ke'bo,  a  river  of  British 
Guiana,  which  flows  into  the  Atlantic  by  an 
estuary  20  miles  in  width.  Its  course  is  very 
irregular;  its  whole  length  is  about  600  miles. 
It  is  navigable  for  some  distance  from  the 
ocean.  The  district  or  division  of  Elssequibo, 
which  is  in  the  basin  of  the  Elssequibo  River, 
is  well  cultivated  and  extremely  fertile,  pro- 
ducing coffee,  cotton,  cocoa,  and  sugar.  A  por- 
tion of  the  basin  of  this  river  was  included  in 
the  disputed  territory  claimed  by  the  Venezuelan 
and  the  British  governments  in  1896.  The  claims 
were  settled  by  treaty  2  Feb.  1897.    Pop.  36,00a 

Essex,  Robert  Devereuz,  2d  Earl  of,  Eng- 
lish courtier':  b.  Netherwood,  Herefordshire,  10 
Nov.  1567;  d.  London  26  Feb.  1601.  He  was 
educated  at  Trinity  College,  Cambridge,  and 
appeared  at  court  in  1577.  On  Leicester's  death 
1588,  he  became  the  chief  favorite  of  Elizabeth. 
In  1590  he  married  the  widow  of  Sir  Philip 
Sidney,  and  in  1591  was  sent  to  support  Henry 
IV.  against  Spain,  but  the  expedition  effected 
nothing  of  importance.  About  this  time  Essex 
was  on  terms  of  close  friendship  with  Francis 
Bacon,  who  assisted  him  greatly  by  advice  on 
political  and  other  matters.  Jn  1596  he  com- 
manded an  expedition  to  Spain,  and  greatly 
distmguished  himself  at  the  capture  of  Cadiz. 
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In  2597,  after  an  unsuccessful  expedition  to  the 
Azores,  he,  with  Howard  and  Raleigh,  made  ex- 
tensive captures  of  Spanish  ships.  Next  year  he 
quarreled  with  the  queen,  who  struck  him  on  the 
<^r  and  bade  him  ^'go  and  be  hanged."  After 
some  months  a  reconciliation  took  place,  and  he 
was  appointed  lord-lieutenant  of  Ireland  (1599), 
then  m  a  state  of  rebellion.  He  returned  to 
England  in  September,  having  been  entirely  un- 
successful in  his  government;  was  made  a  pris- 
oner in  his  own  house,  and  was  shortly  afterward 
(Tune  1600)  tried  by  a  special  court.  The 
cnarges  against  him  were  that  he  had  exceeded 
his  instructions  in  the  Irish  campaign,  and  had 
deserted  his  post  without  leave;  and  he  was 
deprived  of  all  his  offices,  and  sentenced  to  im- 
pnsonment,  but  not  long  afterward  was  set  at 
liberty.  He  now  conceived  a  deep  resentment 
against  the  queen's  councilors,  particularly  Cecil 
and  Raleigh,  who,  he  imagined,  had  biased  her 
ap^inst  him.  Being  summoned  before  the  coun- 
cil, he  assembled  his  friends  in  his  house,  and 
proceeding  to  the  city,  endeavored  to  enlist  the 
citizens  in  his  favor.  After  a  skirmish  with  a 
party  of  soldiers  he  returned  to  his  house,  but 
after  a  short  defense  was  compelled  to  sur- 
render, and  sent  to  the  Tower.  He  was  tried  for 
treason  on  19  February,  and  executed  on  26 
Feb.  1601.  See  Spedding,  ^Bacon>  (1881)  ;  Ab- 
bott, <Bacon  and  Essex>   (1877). 

Essex,  Robert  Devereux,  30  Earl  of, 
English  soldier;  b.  1591 ;  d.  14  Sept.  1646.  When 
n  years  old  he  was  restored  by  James  I.  to  the 
rank  and  titles  held  by  his  father,  the  2d  earl. 
He  served  in  the  army  of  the  elector  palatine 
in  Holland  1620-3,  was  vice-admiral  of  an  un- 
successful naval  expedition  against  Cadiz  in 
1625,  and  lieutenant-general  of  an  army  sent  by 
King  Charles  against  the  Scotch  Covenanters  in 
1639.  Espousing  the  cause  of  the  Parliament 
against  the  king,  he  was  appointed  to  the 
command  of  the  parliamentary  army  at  the  be- 
ginning of  the  civil  war,  was  victorious  over 
Charles  at  Edgehill  in  1642,  captured  Reading 
in  1643,  and  relieved  Gloucester,  but  lost  the 
greater  part  of  his  army  in  1644.  He  urged  the 
impeachment  of  Cromwell  before  the  House 
of  Lords  in  1645,  and  had  to  resign  his  com- 
mission. An  annuity  of  iio,ooo  was  settled  on 
him  for  life. 

Essexy  England,  a  niaritime  county,  on 
Ihe  southeastern  coast;  area,  1,533  square  miles, 
of  which  80  per  cent  is  under  cultivation.  The 
chief  towns  are  Chelmsford,  the  county  town; 
Colchester,  Maldon,  and  Harwich.  Pop.  about 
1,087,000. 

Essex.  The.  an  American  3^gun  frigate 
built  1799  for  the  war  with  France.  She  was 
i'w»d  as  a  Pacific  convoy,  and  served  later  in 
the  wars  with  the  Barbary  pirates.  In  1812  Capt 
David  Porter  did  effective  work  with  her: 
cutting  out  a  bng  with  197  soldiers  from  a 
British  transport  fleet ;  forcing  the  i6-gun  sloop 
Alert  to  strike  in  eight  mmutes;  and  in  a 
cruise  on  the  west  coast  of  South  America, 
capturing  the  entire  British  whaling  fleet  and 
other  prizes,  th^  and  those  destroyed  aggre- 
gating $2,500/xx>  in  value.  In  February  181 4  two 
British  vessels,  the  36-gun  Phoebe  and  the  18- 
gan  Cherub,  blockaded  her  in  the  neutral  harbor 
of  Valparaiso;  on  28  March  he  attempted  an 
escape,  but  the  vessel  was  disabled  by  a  sudden 
jiale.  aad  in  a  fight  of  2  hours  and  20  minutes 


was  cut  to  pieces,  losing  58  killed  and  66 
wounded  out  of  255,  and  being  left  in  a  sinking 
condition.  The  battle  was  a  mere  massacre:  the 
British  had  38  long  guns  to  the  Americans'  6L 

Essex  Jmito,  a  name  applied  about  1781 
by  John  Hancock  to  the  group  of  Massachusetts 
political  leaders  resident  in  or  connected  with 
Essex  County,  Mass. —  the  northeastern  county, 
from  just  north  of  Boston  to  the  New  Hamp- 
shire boundary.  Its  coast  was  a  line  of  com- 
mercial and  fishing  towns,  and  its  interests  there' 
fore  overwhelmingly  in  favor  of  a  strong 
national  government  to  protect  them  from  foreign 
countries  and  their  sister  States.  This  made  its 
leaders,  whose  great  ability  gave  them  powerful 
influence,  the  vanguard  of  the  ultra  Federalists^ 
and  adherents  of  Hamilton,  whom  they  followed 
in  his  split  with  John  Adams.  The  latter  re- 
vived the  old  nickname,  charged  them  with 
being  a  ^British  faction'*  and  forcing  on  a  war 
with  France,  and  for  years  after  his  retirement 
assailed  them  in  the  press.  When  the  embargo 
(q.v.)  and  the  later  war  solidified  all  New 
England  Federalism  in  a  common  self-defense, 
all  the  opposition  and  the  suspected  treason  were 
attributed  by  outsiders  to  the  Essex  Junto. 
Its  chief  members  were  George  Cabot,  Timothy 
Pickering,  Theophilus  Parsons  (State  chief  jus- 
tice), the  Lowell  family,  Stephen  Higginson,  and 
Benjamin  Goodhue. 

E^lingen,  es'Hng-en,  Germany,  town  in 
Wiirtemberg;  on  the  Neckar,  seven  miles  east- 
southeast  of  Stuttgart.  It  was  founded  in  the 
8th  century  and  was  long  a  fortified,  imperial 
free  town.  The  old  church,  monastery,  and 
town  house  are  still  extant.  Originally  Esslingen 
belonged  to  the  duchy  of  Swabia,  and  the  Swa- 
bian  League  of  Swabian  cities  and  governments 
was  formed  here  in  1488.  There  are  manufac- 
tories for  machinery,  articles  of  wood,  gold, 
silver,  and  tin,  and  also  for  cutlery,  dye-works, 
and  paper. 

Essonite,  or  Hessonite,  a  variety  of  garnet 
(q.v.),  also  often  called  Cinnamon-stone  (q.v.). 

Estaing,  es-tUn,  Charles  Hector.  Comte  i>'. 
French  army  and  navy  officer :  b.  Auvergne  1729 ; 
d.  Paris  28  April  1794.  He  entered  the  French 
army  as  colonel  of  infantry ;  was  promoted  brig- 
adier-general in  1757,  and  in  1777  became  vice- 
admiral  in  the  French  navy.  In  1778,  in  ac- 
cordance with  the  treaty  between  France  and 
the  United  States,  France  fitted  out  a  fleet  of 
12  ships  of  the  line  and  4  frigates  to  aid  the 
latter  in  the  struggle  against  Great  Britain,  and 
Estaing  was  placed  in  command.  He  sailed  13 
April,  reached  Delaware  Bay  in  July,  and  pro- 
ceeded to  New  York.  He  captured  some  prizes 
off  the  coast  of  New  Jersey,  agreed  to  assist  in 
a  land  and  sea  attack  on  Newport  to  expel 
the  British  from  Rhode  Island ;  reached  the  har- 
bor late  in  July;  and  hearing  of  the  approach 
of  a  fleet,  put  to  sea  to  meet  it.  He  was  over- 
taken by  a  severe  storm,  which  caused  hiq;i 
to  put  into  Boston  for  repairs,  and  the  pro- 
jected attack  failed.  Subsequently  he  captured 
St.  Vincent  and  Grenada,  West  Indies,  and  in 
1779  co-operated  with  Gen.  Lincoln  in  an  in- 
effectual attempt  to  capture  Savannah,  Ga.  He 
returned  to  France  in  1780:  commanded  the  al- 
lied fleets  of  France  and  Spain  in  1783;  was 
chosen  admiral  of  the  navy  in  1792 ;  and,  despite 
hif    eminent    military    and    naval    services  to 
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France,  was  condemned  as  a  royalist  and  guil- 
lotined in  1794. 

Estancia»  es-tan'the-a,  Philippines,  a 
pueblo  of  the  province  of  Iloilo,  situated  on  the 
eastern  coast  of  the  island  of  Panay,  66  miles 
north  of  the  town  of  Iloilo.  The  main  por- 
tion of  Estancia  is  one  mile  inland,  connected 
by  a  good  road  with  the  coast  and  anchorage 
ground.     Pop.  12,700. 

Estate,  a  term  sometimes  used  to  indicate 
property  generally,  whether  personal  or  real. 
Sometimes  it  includes  land  alone.  It  signifies 
in  law  the  interest  which  a  person  may  have 
in  property.  It  denotes  the  time  during  which 
ownership  may  exist,  as  for  a  year,  for  life,  or 
forever.  At  common-law  estates  in  land  are  di- 
vided, as  regards  the  quantity  of  interest,  into 
two  kinds,  (i)  freehold  estates,  and  (2)  estates 
less  than  freehold.  A  freehold  is  an  estate 
which  majr  last  for  life  or  longer.  An  estate 
which  is  circumscribed  within  a  certain  number 
of  years,  or  one  in  which  the  possessor  has  no 
fixed  right  of  enjoyment,  is  less  than  freehold, 
and  although  in  fact  it  may  last  longer  than  the 
life  of  its  first  possessor,  still  the  law  regards 
it  as  a  lower  estate  than  a  freehold;  it  is  per- 
sonal property  in  the  eye  of  the  law,  and  does 
not  descend  to  heirs,  although  it  may  pass  to 
executors  or  administrators. 

Freehold  estates  are  divided  into  estates  of 
inheritance,  which  pass  to  heirs,  and  estates  not 
of  inheritance ;  the  former  are  again  divided  into 
estates  in  fee  simple  and  estates  in  fee  tail.  An 
estate  in  fee  simple  is  the  estate  which  a  man 
has  where  lands  are  given  to  him  and  his  heirs 
absolutely  without  any  end  or  limit  put  to  his 
estate,  and  it  is  the  most  extensive  and  the 
highest  interest  a  man  can  have  in  land.  If  not 
aliened  or  devised,  it  passes  to  heirs  generally. 
On  the  other  hand,  a  fee  tail  is  an  estate  whidi 
is  limited  to  certain  particular  heirs  or  to  a 
certain  class  of  heirs,  to  the  exclusion  of  the 
others;  as  to  the  heirs  of  one's  body,  which 
^eludes  collateral  heirs,  or  to  the  heirs  male 
of  one's  body,  which  excludes  females. 

In  the  United  States  fee  tails  have  had  only 
a  limited  existence,  and  are  now  in  general 
abolished.  They  were  changed  into  estates  in 
fee  simple  in  New  York  as  early  as  1782.  Free- 
holds not  of  inheritance  are  for  life  only,  either 
for  the  life  of  the  tenant  or  of  some  other  per- 
son or  persons;  when  the  estate  is  called  an 
estate  pour  autre  vie.  Life  estates  are  created  by 
operation  of  law,  or  by  the  act  of  the  parties. 
An  example  of  an  estate  created  by  act  of  the 
parties  is  where  A  conveys  land  to  B  for  the 
term  of  his  natural  life,  or  where  A  conveys 
land  to  B  without  mentioning  the  duration  of 
the  term.  Here  under  the  common  law  B  would 
take  only  a  life  estate;  but  by  statute  in  many 
of  the  States  —  among  them  New  York  —  a 
grant  or  devise  of  real  estate  possesses  all  of  the 
interest  of  the  grantor  or  testator,  unless  the 
intent  to  pass  a  less  estate  or  interest  appears 
by  express  terms  or  by  necessary  implication. 

Dower  and  courtesy  are  estates  created  by 
operation  of  law.  An  estate  by  the  courtesy  is 
that  estate  to  which  a  husband  is  entitled  upon 
the  death  of  his  wife  in  the  lands  or  tenements  of 
which  she  was  seized  in  possession  in  fee  simple 
or  fee  tail,  daring  their  coverture,  provided  they 
have  had  lawful  issue  born  alive,  and  possibly 
.capable  of  inheriting  her  estate.  An  estate  in 
dower  is  an  estate  which  a  widow  has  for  her 


life  in  isome  portion  of  the  lands  of  which  her 
husband  was  seized  at  any  time  during  cover- 
ture, and  which  her  issue  might  have  inherited 
if  she  had  any,  and  which  is  to  take  effect  in 
possession  from  the  death  of  her  husband. 

Estates  less  than  freehold  are  divided  into 
estates  for  years,  at  will  and  hy  sufferance.  An 
estate  for  years  is  an  interest  in  lands  by  virtue 
of  a  contract  for  the  possession  of  them  for  a 
definite  and  limited  period  of  time.  Such  estates 
are  ordinarily  called  terms.  The  length  of  time 
for  which  the  estate  is  to  endure  is  of  no  im- 
portance in  ascertaining  its  character,  unless 
otherwise  declared  by  statute.  An  estate  at  will 
is  where  one  man  lets  land  to  another  to  hold 
at  his  will,  as  well  as  that  of  the  lessee.  An 
estate  of  this  kind  is  terminated  by  either  party 
on  notice.  Out  of  estates  at  will  a  class  of 
estates  has  grown  up  called  estates  from  year 
to  year,  which  can  be  terminated  only  by  six 
months'  notice,  expiring  at  the  end  of  the  year. 
An  important  element  in  creating  this  estate  is 
the  payment  of  rent.  An  estate  at  sufferance  is 
the  interest  of  a  tenant  who  has  come  rightfully 
into  possession  of  lands  by  permission  of  the 
owner,  and  continues  to  occupy  the  same  after 
the  period  for  which  he  is  entitled  to  hold  by 
such  permission.  This  estate  is  not  of  frequent 
occurrence,  but  is  recognized  as  so  far  an  estate 
that  the  landlord  must  enter  before  he  can  bring 
ejectment  against  the  tenant  If  the  tenant  has 
personally  left  the  house,  the  landlord  may  break 
m  the  doors,  and  the  modem  rule  seems  to  be 
that  the  landlord  may  use  force  to  regain  pos- 
session, subject  only  to  indictment  if  any  injury 
is  committed  against  the  public  peace. 

Estates  may  depend  upon  condition;  that  is, 
their  existence  may  depend  on  the  happening 
or  not  happening  of  some  event  whereby  the 
estate  may  be  created,  enlarged,  or  defeated.  A 
term  for  years,  a  freehold,  or  a  fee  may  thus  be 
upon  condition.  The  condition  must  either  be 
precedent,  that  is,  must  happen  before  the  estate 
can  vest  or  be.  enlarged ;  or  must  be  subsequent, 
when  it  will  defeat  an  estate  already  vested. 

Estates  may  also  be  divided  into  estates  which 
are  legal  and  those  which  are  equitable.  Estates 
are  termed  equitable  when  the  formal  ownership 
is  in  one  person,  while  the  beneficial  ownership 
is  in  another.  In  another  form  of  expression  it 
may  be  said  that  a  trust  is  created.  The  na- 
ture of  the  estate  is  not  affected  by  this  distinc- 
tion. For  example,  a  trust  estate  may  be  an 
estate  for  life  or  a  fee,  and  in  the  latter  case  is 
transmissible  to  heirs  as  though  it  were  a  legal 
estate. 

Estates  are  divided  into  estates  in  possession 
and  estates  in  expectancy,  in  regard  to  the  time 
of  enjoyment.  An  estate  in  possession  is  one 
in  which  there  is  a  present  right  of  enjoyment. 
Estates  in  expectancy  are  those  which  give 
either  a  vested  or  contingent  right  of  future 
enjoyment.  Estates  are  also  divided,  in  regard 
to  the  number  of  owners,  into  estates  in  sever- 
alty; in  joint  tenancy,  in  common  and  in  co- 
parcenary. An  estate  in  severalty  is  one  which 
has  only  a  single  owner.  An  estate  in  joint 
tenancy  is  an  estate  owned  jointly  by  two  or 
more  persons,  whose  title  is  created  by  the  same 
instrument.  The  right  of  survivorship  is  the 
distinguishing  characteristic.  When  a  tenatit 
dies  his  interest  is  extinguished,  and  the  estate 
goes  to  the  survivors.  Where  an  estate  is  con- 
veyed to  two  or  more  persons,  at  common  law. 
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without  indicating  how  it  is  to  be  held,  it  is 
construed  to  be  in  joint  tenancy.  In  most  of  the 
United  States,  however,  this  rule  has  been 
changed  by  statute,  and  persons  to  whom  an 
estate  is  conveyed  or  given  take  as  tenants  in 
common,  unless  they  hold  as  trustees.  An  estate 
in  common  is  an  estate  held  in  joint  possession 
by  two  or  more  owners  at  the  same  time  by 
several  and  distinct  titles.  An  estate  in  copar- 
cenary is  an  estate  which  several  persons  hold 
as  one  heir,  whether  male  or  female.  This 
estate  has  the  three  unities  of  time,  title,  and 
possession.  The  interests,  however,  of  the  co- 
parceners may  be  unequal.  In  the  United  States 
this  estate  is  essentially  extinguished,  and  heirs 
take  as  tenants  in  conunon. 

Bate,  Ss-ta,  the  name  of  an  illustrious  and 
ancient  Italian  family.  Albert  Azzo  II.  is  con- 
sidered the  founder  of  the  greatness  of  his 
house.  He  inherited  or  acquired  Este,  Rovigo, 
Montagnana,  Casal  Maggiore,  and  other  places 
in  Italy;  and  was  made  governor  of  Milan  by 
Henry  HI.  in  1045.  One  of  his  sons  became 
duke  of  Bavaria  in  1071,  by  the  title  of  Welf  I. 
He  was  the  ancestor  of  the  German  branch  of 
the  house  of  Este,  the  dukes  of  Brunswick  and 
Hanover.  Albert  Azzo  died  1097,  having  pre- 
viously resigned  his  Italian  possessions  to  his 
son  Fulk,  and  retired  to  Burgundy.  Fulk  L 
was  attacked  by  his  brother  Welf,  who  com- 
pelled him  to  become  tributary  to  him  to  the 
extent  of  a  third  of  his  revenues.  He  was  suc- 
ceeded (1137)  by  his  son,  Obizzo  I.,  who  joined 
the  Lomoard  league  against  Frederick  Barbarossa 
in  1 167.  He  d.  1193,  and  was  succeeded  by 
his  son,  who  in  the  annals  of  the  family  is  called 
Azzo  V.  Either  he  or  Oberto  acquired  by  mar- 
riage Ferrara,  with  its  dependencies  in  Romagna, 
and  with  a  feud  which  became  hereditary  with 
the  house  of  Torello,  for  a  member  of  which 
house  the  bride,  violently  carried  away  by  the 
Estes,  was  intended.  The  house  of  Este  thus 
became  vassals  of  the  Church  as  well  as  of  the 
cmpii'e.  He  was  succeeded  by  Azzo  VI.  (d.  1212). 
He  was  constantly  engaged  in  war  with  the  To- 
relli,  by  whom  he  was  thrice  driven  from  Ferrara. 
Aldobrandino,  his  son,  died  young,  and  was 
succeeded  by  his  brother  Azzo  Vll.,  a  minor,  in 
1215.  He  was  engaged  in  protracted  wars  with 
the  GhibelHne  party.  Honorius  VII.  invested  him 
with  the  marquisate  of  Ancona.  He  d.  1264,  and 
was  succeeded  by  his  grandson,  Ofetzzo  II.,  who 
was  chosen  Lord  of  Modena  and  Reggio.  We 
may  pass  over  his  successors  to  Niccolo  III., 
who  succeeded  in  1393  at  the  age  of  nine.  Dur- 
ing bis  reign,  and  thdse  of  some  of  his  prede- 
cessors, the  house  of  Este  became  patrons  of 
literatnre.  He  died  at  Milan  26  Dec.  1441. 
Lionel,  his  son  (1441-50),  receives  a  high  char- 
acter from  Muratori  for  justice  and  piety,  and 
for  his  patronage  of  letters.  He  mediated  a 
peace  in  1450  between  the  Venetians  and 
Alfonso,  king  of  Sicily;  and  died  in  November 
of  the  same  year.  He  was  succeeded  by  his 
brother,  Borso  (d.  20  Aug.  1471),  who  received 
new  accessions  of  dignity  from  the  emperor, 
and  was  created  Duke  of  Ferrara  by  Pope 
Paul  II.  His  reign  was  peaceable  and  pros- 
perous. &COLE  I.,  his  brother  (d.  25  Jan. 
1505),  succeeded,  to  the  prejudice  of  his  son 
Niccolo.  His  usurpation  caused  a  war,  which 
was  unsuccessful  in  deposing  him.  He  had 
Milan  and  Florence  for  allies,  the  Pope   and 


Venice  for  adversaries.  After  the  conclusion  of 
peace  in  1484  he  maintained  neutrality  in  his 
estates  for  the  remainder  of  his  reign,  while 
the  rest  of  Italy  was  convulsed  with  wars  and 
revolutions.  He  had  for  his  minister  Boiardo, 
the  famous  author  of  the  ^Orlando  Innamorato^ ; 
and  Ariosto,  born  near  the  commencement  of 
his  reign,  grew  up  tinder  his  patronage. 
Alfonso  L,  his  son,  d.  31  Oct.  1534.  His  reign 
was  a  contrast  to  the  peaceable  one  of  his  father. 
In  1509  he  joined  the  League  of  Cambray,  and 
commanded  the  Papal  army  as  gonfalonier. 
While  conducting  the  operations  of  the  allies 
elsewhere,  his  estates  werfe  ravaged  by  the  mer- 
cenary troops  of  Venice,  whose  atrocities  are 
described  in  the  36th  canto  of  the  ^Orlando 
Furioso.^  Alfonso  continued  in  the  French 
alliance  after  the  Pope  had  joined  the  Vene- 
tians. He  assisted  in  the  battle  of  Ravenna, 
and  took  prisoner  Fabrizio  Colonna,  the  general 
of  the  Pope.  After  the  French  had  been  driven 
from  Italy  he  endeavored  to  make  peace  with 
the  Pope;  but  Julius  continued  implacable. 
Leo  X.  restored  him  to  his  possessions,  with 
the  exception  of  Modena  and  Reggio,  but  after- 
ward excommunicated  him.  He  joined  in  the 
wars  between  Francis  I.  and  Charles  V.  on  the 
side  of  the  French  king,  but  was  afterward 
reconciled  with  the  emperor,  who  confirmed  him 
in  his  possessions,  against  Pope  Clement  VII. 
(1530)'  He  married  as  his  second  wife  the 
famous  Lucrezia  Borgia.  His  brother,  the  Car- 
dinal Ippolito,  was  the  patron  of  Ariosto. 
Alfonso  was  succeeded  by  his  son,  £rcx)lk  II.. 
who  died  3  Oct.  1559.  He  married  Ren^  01 
France  (daughter  of  Louis  XII.)  in  1528.  She 
favored  the  Reformation,  and  made  the  court 
of  Ferrara  the  resort  of  the  few  advocates  of 
that  cause  in  Italy.  Calvin  visited  it  in  1535. 
Ercole  at  first  adhered  to  the  imperial  party, 
but  in  1556  joined  the  leapie  of  Paul  Iv.  and 
Henry  II.  of  France  agamst  Spain,  and  was 
made  general  of  the  allied  forces;  but  did  not 
push  the  war  with  vigor,  and  made  peace  with 
Spain  in  155S.  Leonora,  his  daughter  by  Renee, 
was  the  object  of  the  unfortunate  attachment  of 
Tasso.  He  was  succeeded  by  his  son,  Alfonso 
II.,  the  patron  and  persecutor  of  Tasso,  who 
died  27  Oct.  1597.  He  was  succeeded  by  his 
cousin  Cesare  (d.  11  Dec.  1628),  whom  by  his 
testament  he  had  made  his  heir;  but  this  dis- 
position was  annulled  by  the  Pope,  Clement 
VlII.,  who  excommunicated  Cesare  and  de- 
prived him  of  Ferrara,  with  the  dependencies  of 
the  Church.  Cesare  was  obliged  to  content  him- 
self with  Modena  and  Reggio,  which  depended 
on  the  empire.  From  this  period  the  political 
importance  of  the  house  of  Este  greatly  dimin- 
ishes. The  last  sovereign  of  the  house  was 
Fran-cesco  v.,  who  succeeded  in  1846.  In  1859, 
the  dynasty  was  deposed  by  the  National 
Assembly,  the  duchy  was  annexed  to  Sardinia 
by  the  Treaty  of  Ziirich  10  Nov.  1859,  and  has 
consequently  been  incorporated  with  the  king- 
dom of  Italy. 

Este,  Italy,  a  town  in  the  province  of 
Padua,  17  miles  southwest  of  Padua;  the  an- 
cient Adeste.  Pop.  about  6,000.  The  leaning 
tower,  or  campanile,  is  an  interesting  feature  of 
the  town,  as  is  the  battlemented  mediseval  for- 
tress, known  as  the  Rocca.  Here  once  ruled  the 
Este  family,  one  of  the  most  ancient  and  illus- 
trious families  of  Italy.    In  the  iitfi  centuiy  tht 
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hoviat  of  Este  became  connected  by  marriage 
with  the  German  Welfs,  or  Guelphs,  and 
founded  the  German  branch  of  the  house  of 
Este,  the  dukes  of  Brunswick  and  Hanover. 
The  soyereigns  of  Ferrara  and  Modena  were 
of  this  family,  several  of  them  being  famous 
as  patrons  of  letters.  The  lives  of  Boiardo,  the 
author  of  ^Orlando  Innamorato^ ;  Ariosto,  and 
Tasso  were  closely  connected  with  members  of 
this  house.  The  last  male  representative  of  the 
Estes  died  in  1798.  His  daughter  married  a  son 
of  the  Emperor  Francis  I.  of  Austria,  who 
founded  the  Austrian  branch  of  the  house  of 
Este,  of  which  the  male  line  became  extinct  in 
1875. 

Esters  (an  arbitrary  modification  of 
*ether»).  Compound  Ethers,  or  Ethereal 
Salts,  are  compounds  in  which  one  or  more 
alcohol  or  basic  radicals  are  united  to  one  or 
more  acid  radicals.  They  are  analogous 
to  the  salts  of  the  metals.  Thus  CH.COO.H 
is  acetic  acid,  and  if  the  t3rpical 
hydrogen  of  this  acid  is  replaced  by 
the  monad  radical  ^ethyl,*  the  resulting 
compound,  CHtCOO.GHs,  is  known  as  *ethyl- 
acetic  eeter^'^  Chemically,  this  substance  is 
analogous  to  potassium  acetate,  CHsCOO.K,  ob- 
tained by  replacing  the  hydrogen  of  the  acetic 
acid  by  potassium.  The  word  *ester*  was  origi- 
nally applied  by  Gmelin  to  compounds  of  the 
alcoholic  radicals  with  oxygenated  acids;  but 
it  has  now  been  extended  so  as  to  include  all 
the  salts  of  the  alcoholic  radicals.  Ethyl  bro- 
mide, CsH^Br,  for  example,  is  now  included 
among  the  esters.  Some  of  the  esters  are 
prepared  by  the  direct  action  of  the  acid 
upon  the  alcohol.  In  other  cases  a  mixture  of 
the  acid  and  the  alcohol  is  distilled  with  the 
addition  of  sulphuric  acid,  zinc  chloride,  or 
other  dehydrating  agent.  The  esters  may  also 
be  prepared  by  treating  the  iodide  of  the  alcohol 
radical  with  the  silver  salt  of  the  acid,  the 
iodine  and  silver  combining  to  form  iodide  of 
silver,  while  the  liberated  alcoholic  and  acid  radi- 
cals combine  to  produce  the  desired  ester.  The 
esters  of  the  organic  acids  occur  in  fruits  and 
flowers,  and  are  also  prepared  artificially  for 
flavoring  purposes,  and  for  improving  the 
bouquet  of  wines.  The  fats  and  oils  which 
contain  glycerine  in  combination  with  oleic, 
margaric  and  other  acids  may  be  regarded  as 
esters,  since  glycerine  is  a  triatomic  alcohol. 
Much  attention  has  been  paid  to  the  esters  in 
connection  with  theoretical  chemistry,  since 
they  are  well  adapted  for  the  study  of  the  laws 
of  mass-action.  See  Equh^ibrium,  Chemical; 
Ether. 

Es'terhazy.     See  E^zterhazy. 

Esther,  or  Hadassal  (Heb.  «myrtle»),  the 
name  of  a  Jewish  maiden,  chosen  by  Xerxes 
to  be  his  queen.  She  was  one  of  the  heroines 
of  Hebrew  history  and  maintained  the  rights  of 
her  nation  at  the  court  of  the  king  of  Persia. 
See  Esther,  Book  of. 

Esther,     Apocryphal     Books     of.       See 

Apocrypha. 

Esther,  The  Book  of,  relates  how  a  Jew- 
ish virgin,  who  was  a  foster-daughter  of  Morde* 
cai,  was  diosen  by  the'king  of  Persia,  Ashauerus 
(Xerxes),  as  his  wife  in  room  of  the  disobedient 
and  disgraced  queen  Vashti,  and  brought  about 
the  great  deliverance  of   her  people  which  is 


commemorated  in  the  Feast  of  Purim  (•lots*). 
Haman,  the  king's  prime  minister,  had  issued  a 
decree  for  the  extirpation  of  all  the  Jews,  and 
had  prepared  to  hang  Mordecai;  but  Mordecai, 
who  had  formerly  detected  a  conspiracy  against 
the  king's  life,  was  raised  to  great  honor,  and 
Haman  was  hanged  on  the  gallows  50  cubits 
high  that  he  had  prepared  for  Mordecai.  After 
this  Esther,  at  Mordecai's  instance,  revealed  her 
Hebrew  lineage,  and  prevailed  upon  the  king  to 
counteract  the  former  edict  by  another  permit- 
ting the  Jews  everywhere  to  destroy  their 
enemies.  The  ^Book  of  Esther^  stands  con- 
spicuous among  the  Hebrew  scriptures  as  an 
expression  of  the  uncompromising  spirit  of 
Hebrew  nationality,  containing  hardly  a  trace 
of  religious  feeling.  The  name  of  God  is  not 
once  mentioned,  while  the  great  king  of  Persia 
is  referred  to  nearly  200  times.  A  possible  ex- 
planation is  the  fact  that  the  book  was  meant 
to  be  read  at  the  merry  revels  of  the  Purim 
festival.  It  has  continued  in  constant  use  and 
favor  among  the  Jews,  and  of  the  five  Hagio- 
graphical  rolls  it  is  called  emphatically  ^The 
RolP  (Megillah) .  The  author  is  quite  unknown, 
and  the  date  is  probably  the  latest  Persian  or 
the  earliest  Greek  period. 

Estfaonia,  Ss-tho'n!-a,  Russia,  a  maritime 
government,  bordering  on  the  Gulf  of  Finland 
and  the  Baltic.  It  includes  several  islands,  of 
which  the  most  important  are  Dagoe  and  Oesel ; 
area,  about  7,818  square  miles.  The  peasantry 
are  almost  all  of  Finnish  origin,  and  speak  a 
Finnish  dialect.  In  the  loth  and  12th  centuries 
it  belonged  to  Denmark;  it  was  afterward  an- 
nexed by  Sweden,  and  in  1710  was  seized  by 
Russia.  Reval  is  the  capital.  (See  Reval.) 
Pop.  416,580.  Consult:  Vincent,  ^ Norsk,  Lapp, 
and  Finn^ ;  Jordan,  ^Beitrage  zur  Geographic 
und  Statistik  Esthlands.> 

Estienne,  a-te-en,  or  Ettenne(Lat.  Stepha- 
Nus),  Henri,  oii-re,  French  painter  and 
scholar:  b.  Paris  1528;  d.  Lyons  March  1598. 
He  was  a  son  of  Robert  Estienne  (q.v.)  and 
continued  his  work.  Beside  compiling  the  noted 
^Thesaurus  linguae  Graecae^  (1572)1  he  wrote 
^Apologie  pour  Herodote^  (1566)  ;  ^Traite  dc 
la  conformite  du  Frangais  avec  le  Grec^ ;  etc. 

Estienne,  or  Etienne  (Lat.  Stephanus), 
Robert,  ro-bar,  French  printer  and  scholar: 
b.  Paris  1503 ;  d.  Geneva  7  Sept.  I559.  In  1526 
he  established  a  printing  house  in  Paris  and  in 
1539  was  appointed  royal  printer  to  Francis  I. 
He  removed  to  Geneva  about  1552.  He  pub- 
lished many  editions  of  the  Greek  and  Latia 
classics  and  compiled  numerous  other  works^ 
His  son  Henri  took  up  his  father's  work  <m 
the  death  of  the  latter  and  was  also  a  writer  of 
note.    He  died  in  Lyons  in  1598. 

Esti^a'tion,  the  dormancy  or  *summe»- 
sleep,*  induced  in  some  of  the  lower  plants  and 
animals  by  heat  and  drought,  and  the  means  by 
which  in  summer  they  resist  these  unfavorable 
conditions,  as  they  do  others  in  winter  by  hiber- 
nation. The  two  states  are  comparable,  though 
induced  by  opposite  conditions.  In  summer  the 
principal  danger  to  which  such  organisms  are 
exposed  is  the  deprivation  of  water.  Some  of 
the  lowest  are  able  to  endure  this  to  an  extreme 
degree.  Certain  bacteria  and  other  low  plants 
and  various  animalcules  will  survive  proiongea 
baking,  and  may  blow  about  in  the  dust  of 
dried-up  ponds  for  a  long  period,  ready  to  revive 
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when  dampened.  Among  land-snails  estivation 
is  a  common  phenomenon,  the  snails  protecting 
themselves  from  excessive  loss  of  moisture,  not 
only  by  burrowing  into  the  ground,  but  by 
throwing  one  or  several  epiphragms  of  hard- 
ened, sometimes  chalky,  muous  across  the  aper- 
ture of  the  shell,  thus  shutting  themselves  into 
an  air-tight  case,  where  they  remain  inactive 
until  better  conditions  arrive.  In  a  similar  man- 
ner certain  fishes  and  amphibians  bury  them- 
selves in  the  muddy  bottom  of  ponds  or  river- 
pools  evaporated  by  drought,  where  they 
preserve  sufficient  dampness  about  them  to  keep 
alive.  Turtles,  on  the  other  hand,  are  often 
compelled  to  leave  their  pools  in  the  tropics, 
because  the  water  becomes  so  hot  and  full  of 
fermentation,  and  seek  cool  spots  under  rocks, 
and  the  like,  where  they  sleep  torpidly  until 
autumn.  Even  a  few  mammals  of  extremely 
hot  regions,  such  as  the  deserts  of  Australia, 
go  into  a  summer-sleep  during  the  height  of  the 
hot  season,  substantially  as  their  congeners 
hibernate  in  the  midwinter  of  northern  climates. 
Compare :    Hibernation. 

E«8top'pel,  the  preclusion  of  a  person  from 
asserting  a  fact  by  previous  conduct,  inconsist- 
ent therewith,  on  his  own  part  or  the  part  of 
those  under  whom  he  claims,  or  by  an  adjudica- 
tion upon  his  rights  which  he  cannot  be  allowed 
to  call  in  question;  a  preclusion,  in  law,  which 
prevents  a  man  from  alleging  or  denying  a  fact, 
in  consequence  of  his  own  previous  act,  allega- 
tion or  denial  of  a  contrary  tenor;  a  plea  which 
neither  admits  nor  denies  the  facts  alleged  by 
the  plaintiff,  but  denies  his  right  to  allege  them. 
According  to  Blackstone»  it  is  a  special  plea  in 
bar,  which  happens  where  a  man  has  done  some 
act  or  executed  some  deed  which  precludes  him 
from  averring  anything  to  the  contrary.  Where 
a  fact  has  been  asserted  or  admittc^i  for  the 
purpose  of  influencing  the  conduct  or  deriving 
a  benefit  from  another,  so  that  it  cannot  be  de- 
nied without  a  breach  of  good  faith,  the  law 
enforces  the  rule  of  good  morals  as  a  rule  of 
pdicy,  and  precludes  the  party  from  repudiating 
his  representations  or  denying  his  achnissions. 
(Rawlc,  Cor.  407.) 

This  doctrine  of  law  gives  rise  to  a  kind  of 
pleading  that  is  neither  by  way  of  traverse  nor 
of  confession  and  avoidance ;  that  is,  a  pleading 
which,  waiving  any  question  of  fact,  relies 
merely  upon  the  estoppel,  and,  after  stating  the 
previous  act,  allegation,  or  denial  of  the  oppo- 
site party,  prays  judgment  if  he  shall  be  re- 
ceived or  admitted  to  avef  contrary  to  what  he 
before  said  or  did.  This  pleading  is  called  a  plead- 
ing by  way  of  estoppel.  Until  a  recent  period  ques- 
tions regarding  estoppel  arose  almost  entirely 
in  relation  to  transfers  of  real  estate,  and  the 
rules  in  regard  to  one  kind  of  estoppel  were 
quite  fully  elaborated.  The  principle  is  now 
applied  Jo  all  cases  where  one  by  words  or  con- 
duct wilfully  causes  another  to  believe  in  the 
existence  of  a  certain  state  of  things,  and  in- 
duces him  to  act  on  that  belief  or  to  change  his 
own  previous  situation. 

Estoppels  operate  not  only  on  present  in- 
terests, but  on  rights  subsequently  acquired. 
They  operate,  however,  only  between  parties 
and  privies,  and  the  party  who  pleads  the  es- 
toppel must  be  one  who  was  adversely  affected 
ty  the  act  which  constitutes  the  estoppel.  An 
estoppel  may  be  by  record,  and  by  record  in 


this  connection  is  meant  the  record  of  a  tribunal 
of  a  judicial  character.  An  admission  made  in 
a  pleading  in  a  judicial  proceeding  cannot  be 
contradicted  by  the  person  making  it.  So,  ordi- 
narily, the  judgment  of  a  court  of  competent 
jurisdiction  cannot  be  impeached.  If  it  deter- 
mines the  status  of  a  person  or  thing,  it  is 
binding  on  all  persons,  whether  rendered  by  a 
domestic  or  a  foreign  court.  Judgments  of  this 
character  are  judgments  in  rem.  If  the  judg- 
ment is  in  personam^  it  is  conclusive  if  rendered 
by  a  domestic  tribunal,  and  is  conclusive  in  some 
instances  if  rendered  by  a  foreign  tribunal. 
Legislature  records  also  import  absolute  verity. 
(Bigelow  on  Estop.  33.) 

An  estoppel  by  deed  is  such  as  arises  from 
the  provisions  of  a  deed.  It  is  a  general  rule 
that  a  party  to  a  deed  is  estopped  to  deny  any- 
thing stated  therein  which  has  operated  upon 
the  other  party,  as  the  inducement  to  accept  and 
act  under  such  deed,  including  a  deed  made  with 
covenant  of  warranty,  which  estops  even  as  to 
a  subsequently  acquired  title.  The  deed  must 
be  good  and  valid  in  its  form  and  execution  to 
create  an  estoppel,  and  must  convey  no  title 
upon  which  the  warranty  can  operate  in  case 
of  a  covenant. 

Estoppels  must  be  reciprocal.  An  estoppel 
in  pais,  or  equitable  estoppel,  occurs  when  a 
party  to  an  action  has  by  his  act  or  declaration 
induced  the  other  party  to  do  some  act  or  acts 
which  otherwise  would  not  have  been  done,  of 
to  omit  to  do  some  act  or  acts  which  he  would  t- 
have  done,  and  by  means  of  which  he  has  been 
injured.  The  principle  underlying  such  estop- 
pels is,  that  it  would  be  a  fraud  in  a  party  to, 
assert  what  his  previous  conduct  and  admission 
have  denied,  when,  on  the  faith  of  that  denial, 
others  have  changed  their  situation.  There 
must,  however,  as  a  rule,  be  some  intended  de- 
ception in  the  conduct  or  declarations  of  the 
j^rty  to  be  estopped,  or  such  gross  negligence 
on  his  part  as  to  amount  to  constructive  fraud, 
by  which  another  has  been  misled  to' his  injury. 

Estotiland,  a  mythical  land,  placed  by  the 
old  geographers  where  is  now  portions  of  New- 
foundland, Labrador,  and  that  part  of  British 
America  bordering  on  Hudson  Bay.  It  was 
said  to  have  been  discovered  by  two  Friesland 
fishermen  driven  out  of  their  course  by  a  storm, 
two  centuries  before  the  time  of  Columbus.  In 
1497  the  Cabots  set  sail  from  England  for 
Estotiland,  but  discovered  instead  Newfound- 
land. 

Estremadura,  esh-tra-ma-doo'ra,  Portugal, 
a  maritime  province  divided  by  the  Tagus  into 
two  nearly  equal  parts,  of  which  the  north  is, 
the  more  mountainous.  Wines  and  olives  are  the 
principal  produce.  The  chief  city  is  Lisbon./ 
Area,  6,876  square  miles.  \ 

Estremadura,  a-stra-ma-doo'ra,  a  division* 
of  Spain,  in  the  southwest,  consisting  of  two 
provinces,  Badajpz  and  Caceres.  The  northern 
part  has  large  forests,  and  in  the  central  and 
southern  parts  are  some  good  agricultural  lands. 
Deposits  of  coal,  copper,  and  silver  are  found 
in  the  mountains;  but  the  mines  are  not  well 
developed.  Area.  16,700  square  miles;  pop. 
845,873. 

Es'tuary.  Where  a  shore-line  is  sinking 
or  has  been  recently  depressed,  the  rivers,  un- 
less large  and  heavily  charged  with  sediments, 
have  their  valleys  drained  by  the  encroaching 
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sea,  forming  roughly  funnel-shaped  bays.  Such 
bays  are  called  estuaries,  and  are  common  along 
the  sinking  Atlantic  coast  of  North  America. 
Illustrations  are  seen  in  Passamaquoddy  and 
Narragansett  bays,  the  mouth  of  the  Hudson 
River,  Delaware  and  Chesapeake  bays.  Owing 
to  their  shape,  estuaries  frequently  have  strong 
tidal  currents,  due  to  the  height  of  the  tides,  and 
the  rising  tide  rushes  in  as  waves,  the  most 
remarkable  examples  of  such  surf-like  tidal 
waves,  or  bores,  being  found  in  the  Bay  of 
Fundy.  The  rivers  entering  estuaries  drop 
much  of  their  fine  sediment  there  because  of  the 
checking  of  their  currents  and  the  precipitating 
effect  of  salt  water.  The  strong  tidal  currents 
sweep  away  and  rearrange  these  sediments. 
Hence  conditions  on  the  bottoms  of  estuaries 
are  often  unfavorable  for  the  growth  of  organ- 
isms, and  the  estuary  deposits  of  past  ages  are 
seldom  rich  in  fossils,  but  may  contain  remains 
of  land  organisms  brought  down  by  the  old 
river ;  and  the  tidal  mud-flats  have  preserved  the 
prints  of  raindrops,  the  traces  of  worms,  and 
the  tracks  of  birds  and  reptiles.    See  River. 

Eszterhazy,  as-tar-a-ze,  or  es'ter-ha-at, 
Marie  Charles  Ferdinand  Walsin,  forger:  b. 
Austria  i6  Dec.  1847.  He  served  in  a  regiment 
of  Papal  Zouaves  during  the  latter  part  of  the 
French  empire;  was  i)romoted  commander,  a 
rank  equivalent  to  major  in  other  armies,  in 
1892.  In  the  early  part  of  1897  he  was  retired 
from  the  army.  He  became  known  throughout 
the  civilized  worid  through  his  connection  with 
the  trial  of  Capt  Alfred  Dreyfus  (q.v.),  whom 
he  accused  as  being  the  writer  of  the  famous 
^bordereau,*  alleged  to  have  been  sent  to  certain 
German  military  officers  revealing  French  mili- 
tary secrets.  In  December,  1894,  Dreyfus  was  tried 
by  court-martial  and  convicted  as  the  author  of 
the  document,  and  on  5  Jan.  1895  was  publicly 
degraded  and  a  little  later  sent  as  a  prisoner  t^ 
Devil's  Island.  In  1896,  Col.  Picquart.  the  head 
of  the  intelligence  bureau  of  the  war  office,  made 
certain  discoveries  which  pointed  to  Maj.  Eseter- 
hazy  as  the  author  of  tne  ^bordereau.*  These 
discoveries  led  to  further  investigation  and 
Dreyfus  was  brought  from  his  prison  and  ^iven 
a  new  trial  in  1099,  but  was  again  convicted, 
although  much  of  the  evidence  gathered  pointea 
to  Eszterhazy  as  the  forger  of  Dreyfus  hand- 
writing and  as  the  real  traitor.  So  strong  did 
this  opinion  become  that  Eszterhazy  was  com- 
pelled to  leave  France. 

Esxterhazy  von  Galantha,  es'ter-ha-zi  fon 
ga-lan'ta,  a  family  of  Hungarian  magnates, 
afterward  princes  of  the  German  empire,  whose 
authentic  genealogy  goes  back  to  the  first  half 
of  the  13th  century.  They  were  zealous  partisans 
of  the  house  of  flapsburg,  to  whom,  during  the 
reigns  of  Frederick  II.  and  Leopold  L,  they  lent 
a  powerful  support.  In  1238  Peter  and  Elias, 
sons  of  Salomon  von  Estoras,  divided  their 
father's  inheritance.  The  former  obtained  Zer- 
haz,  the  latter  Illyeshaza,  and  thus  became  the 
founders  of  two  principal  lines,  the  latter  of 
which  became  extinct  in  the  male  line  in  1838, 
with  Count  Stephen  Illeshazy.  Peter's  descend- 
ants took  from  their  domain  the  name  of  Zer- 
hasy,  till  Francis  Zerhazy  (b.  1563;  d.  1595), 
vice-regent  of  the  county  of  Presburg,  changed 
this  name  into  Eszterhazy  in  1584,  on  the  occa- 
sion of  his  being  named  Lord  of  Galantha. 
Among  noted  mooern  inheritors  of  the  name  are 


Paul  IV.,  Prince  Eszterhazy,  a  general  and 
literary  savant  (1635-1713).  His  grandson. 
Nicholas  Joseph,  a  great  patron  of  arts  and 
music,  founder  of  the  school  m  which  Haydn  and 
Pleyel,  among  others,  were  formed  (1714-90). 
Nicholas,  Prince  Eszterhazy,  distinguished  as 
a  field  marshal  and  foreign  ambassador  (1765- 
1833).  Prince  Paul  Anthony,  a  distinguished 
and  able  diplomatist  (1786-1866),  successively 
Austrian  ambassador  at  Dresden,  Rome,  and 
Britain,  and  a  supporter  of  the  National  Hun- 
garian movement. 

Eszek,  es'sek,  or  Esseg,  Austria-Hungary^ 
a  royal  free  city  in  Croatia  and  Slavonia,  capital 
of  the  county  of  Verocze,  on  the  Drave,  about  65 
miles  west-northwest  of  Peterwardein.  It  con- 
sists of  the  town  proper,  partially  fortified,  and 
three  suburbs,  and  is  the  seat  of  an  appeal  court 
for  three  countries.  It  has  a  normal  school  for 
the  training  of  teachers.  The  manufactures  are 
not  extensive;  but  the  four  annual  fairs, 
chiefly  for  corn,  cattle,  and  hides,  are  important. 
As  a  Roman  colony,  founded  by  the  Emperor 
Adrian,  under  the  name  of  Mursia,  it  became  the 
capital  of  Lower  Pannonia,  and  in  335  was  made 
a  bishop's  see  by  Constantine.    Pop.  23,216. 

Etampes,  Anne  de  Pisseleu,  an  d6  pes-se- 
le  a-tahp,  Duchesse  d',  French  royal  favorite: 
b.  about  IJ08;  d.  about  1576.  She  became  the 
mistress  of  Francis  I.,  but  to  save  appearances 
he  gave  her  for  a  nominal  husband  Jean  de 
Brosse,  afterward  Duke  d'Etampes.  The  new 
duchess  wielded  a  paramount  influence  in  the 
affairs  of  the  nation.  Upon  the  fine  artd  and 
in  some  other  directions  6he  exerted  a  good 
influence,  but  the  jealousy  betweeti  her  and 
Diana  of  Poitiers,  the  mistress  of  the  Dauphin 
Henry,  became  a  source  of  calamity  for  France. 
It  was  chiefly  under  the  influence  of  this  feeling 
that  she  betrayed  to  Ckaries  V.  the  movements 
of  the  French  army;  and  the  disadvantageous 
treaty  of  Crecy  in  1544  was  due  to  ^  intrigties 
of  Anne  and  of  Diana. 

Etampea  (ancient  Stamfa),  France^  a 
town  in  the  department  of  the  Seine-et-Oise, 
at  the  confluence  of  the  Etampes  and  Juine, 
southwest  of  Paris.  It  has  four  Gothic 
churches,  one  of  them  a  remarkable  structure  of 
the  nth  century;  tanneries  and  bleacheries,  and 
a  considerable  trade  in  com,  flour,  and  prepared 
wool.    Pop.  9,310. 

Etang,  a-tafi,  is  a  French  geographical 
term  applied  to  the  remarkable  salt  lagoons  and 
marshes  on  the  south  and  west  coasts  of  France. 
The  stagnant  seawater  is  generally  utilized,  as 
in  Brittany  and  in  the  department  of  Bouches- 
de-Rhone,  for  the  manufacture  of  salt.  The 
principal  lagoons  of  this  character  in  France  are 
the  Etangs  de  Berre  de  Sigean,  de  la  Palme, 
and  de  Leucate  on  the  south,  and  de  Heurtin, 
de  Cazan  and  de  Parentes  on  the  west  coast. 

Etawah,  eta'wa,  India,  a  town  in  the 
northwest  provinces,  70  miles  southeast  of  Agra, 
capital  of  the  district  of  Etawah,  situated  on  the 
Jamna  River.  It  was  once  the  residence  of 
many  of  the  Mogul  grandees,  and  it  is  now  an 
important  trade  centre. 

Etching,  the  art  of  producing  designs  on 
a  plate  of  steel  or  copper  by  means  of  lines 
drawn  with  an  etching  needle  (a  fine-pointed 
steel  tool),  the  lines  being  drawn  through  a 
coating  or  varnish  (the  ground),  and  bitten  in 
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\f  some  strong  add  whidi  can  only  affect  tfie 
Bbte  wte-e  the  vamlsk  has  been  removed.    See 

£NCRAVllVa 

Eteocks,  e-te'd-ktet,  and  Polynices,  p61-I- 
nVs^z,  two  heroes  of  ancient  Greek  le^^end, 
sons  of  CEdipus,  king  of  Thebes.  After  thehr 
father's  banishment  from  Thebes,  Eteocles 
usurped  the  throne  to  the  exclusion  of  his 
brother,  an  act  which  led  to  what  was  known 
as  •The  Expedition  of  the  Seven  Against 
Thebes  *  Polynices  being  one  of  the  seven  lead- 
ers. The  two  brothers  feli  by  each  other's  hand. 
The  interment  of  Polynices  was  forbidden  under 
penalty  of  death  but  Antigone  (qv.),  his  sister, 
braved  the  doom  decreed.  Racine  has  drama- 
tired  this  story  with  some  poetical  variations  in 
his  ^Frcres  Ennemis.^     See  Adrastus. 

Eternal  City,  The,  Rome,  the  capital  of 
Italy.  Legend  states  that  it  was  raised  by  or 
under  the  immediate  supervision  of  the  im- 
mortal gods.  The  term  is  frequently  to  be 
met  in  classic  literature.  ^Ave,  Roma  Immor- 
talis*  is  the  title  of  a  historical  work  on  the 
Italian  capital,  by  Francis  Marion  Crawford. 
<The  Eternal  City>  is  the  title  of  a  novel  by 
Hall  Caine,  published  in  i$>oi,  the  scene  of  which 
is  laid  in  Rome.  It  was  dramatized  and  pro- 
duced simultaneously  in  England  and  in  the 
United  States  in  1902. 

Ete'sian  Winds,  winds  blowing  at  stated 
times  of  iktt  year;  applied  especially  to  north 
iM  northeast  winds  which  prevail  at  certain 
seasons  in  the  Mediterranean  regnns. 

BteK,  Antoine,  aA-twin  a't^ks,  French 
sculptor,  painter,  architect,  engraver  and  writer : 
b.  Paris  20  March  1808;  d.  Chaville  16  July 
1888.  He  took  the  second  grand  pnze  of  Rome 
(18^)  with  his  *  Dying  Hyacinthe* ;  and  became 
a  member  of  the  Legion  Of  Honor  (1641). 
Among  hh  other  works  in  sculpture  are:  <Cain 
and  His  Cursed  Race*  (1833)  ;  ^Resistance  of 
France  to  Coalition  of  1814^-  and  ^Peace.* 
for  the  Are  de  I'Etoile;  group,  <City  of  Paris 
Imploring  God  for  Vktims  of  Cholera* ;  ^Char- 
lemagne* ;  equestrian  statue  of  Charles  I. 
Among  his  paintings  are:  ^ Romeo  and  Juliet* : 
< Faust  and  Marguerite* ;  < Allegorical  Glory  of 
the  United  States,*  for  City  Hall,  New  York 
(1853).  Among  his  literary  works  are:  *  Notes 
on  Paul  Delaroche*  (1857);  ^  Study  of  Life 
and  Works  of  Ary  Schseffer*  (1859);  ^Text- 
book for  the  Polytechnical  Association,  for  Stu- 
dents and  Workmen*  (1861). 

Ethane,  CaH«,  a  gaseous  hydrocarbon  be- 
longing to  the  paraffin  series  and  constituting 
its  second  member  (the  first  being  methane,  or 
marsh-gas).  It  occur  in  the  ^ases  that  are  given 
off  by  crude  petroleum,  and  it  may  be  prepared 
by  heating  methyl  iodide  with  metallic  zinc  in 
closed  tubes  at  300*  F. ;  the  iodide  of  methyl 
that  is  required  being  obtained  by  acting  upon 
methyl  alcohol  (see  Alcohol)  with  iodine,  in 
the  presence  of  phosphorus.  Ethane  is  also  lib- 
crated  at  the  anode,  together  with  carbon 
dioxide  in  the  electrolysis  of  a  concentrated 
solution  of  sodium  acetate.  It  is  a  colorless 
gas,  which  bums  with  a  pale  flame,  and  com- 
bines with  water,  under  pressure,  to  form  a 
crystalline  hydrate.  At  a  temperature  of  39*  F. 
it  may  be  liquefied  by  a  pressure  of  47  atmo- 
spheres. Chlorine  combines  with  ethane  rapidly. 
in  diffuse  daylight,  with  the  formation  of  ethvl 


chlorid,  CsHsCl;  but  if  excess  of  chlorine  ia 
present,  higher  substitution  products  are  also 
formed,  terminating  with  hexachlorethane, 
GCU.  Ethane  is  also  known  as  «ethyl  hydrid.* 
Eth'elbald.  king  of  Wessex:  d.  860.  He 
was  a  son  of  Ethel wulf,  king  of  the  Anglo- 
Saxons,  and  obtained  the  throne  of  Wessex  in 
856.  While  Ethelwulf  was  making  a  journey 
to  Rome,  Ethelbald  formed  the  project  of  seiz- 
ing the  throne.  A  civil  war  was  prevented  only 
by  the  moderation  of  Ethelwulf,  who  resigned 
to  his  son  the  dominion  of  Wessex,  and  con- 
firmed that  portion  of  the  kingdom  to  him  in  his 
will.  The  reign  of  Ethelbald  was  peaceful,  but 
he  excited  genaral  disapprobation  by  marrying, 
contrary  to  the  canonical  law,  his  stepmother 
Judith.  Ecclesiastical  and  popular  displeasure 
forced  him  at  length  to  a  separation,  and  Judith 
returning  to  France,  eloped  from  a  convent  with 
Baldwin,  afterward  count  of  Flanders.  From 
this  tmion  descended  Matilda,  wife  of  William 
the  (xHiqueror,  and  through  her  the  race  of 
English  sovereigns. 

Etfa'elbert,  king  of  Kent:  b.  about  SS^*  d. 
616.  He  married  Bertha,  the  daughter  of  Cliari- 
bert,  king  of  the  Franks,  and  a  Christian  prin- 
cess, who,  stipulating  for  free  exercise  01  her 
religion,  brought  over  with  her  a  Prankish 
bishop.  Her  conduct  was  so  exemplary  as  to 
prepossess  the  king  and  his  court  m  favor  of 
the  Christian  religion.  In  consequence,  Pope 
Gregory  the  .Great  sent  a  mission  of  40  monks, 
headed  by  Augustine,  to  preach  the  gospel  to  the 
Saxons  (597).  They  were  well  received,  and 
numbers  were  converted;  and  the  king  himself 
at  length  submitted  to  be  baptized.  Civilization 
and  knowledge  followed  Christianity,  and  Ethel- 
bert,  about  600,  enacted  a  body  of  laws,  which 
was  the  first  written  code  promulgated  by  the 
northern  conquerors.  At  the  time  of  the  land- 
ing of  Augustine,  he  had  acquired  a  supremacy 
over  all  the  English  south  of  the  Humbcr. 
Ethelbert  founded  the  see  of  Rochester  in  604, 
and  afterward  that  of  London.  He  was  suc- 
ceeded by  his  son,  Eadbald. 

Ethelbert,  king  of  Kent  and  Wessex:  d. 
866.  He  was  the  third  son  of  Ethelwulf,  and  suc- 
ceeded to  the  government  of  Kent  about  855; 
and  in  860,  on  the  death  of  his  brother  Ethd- 
bald,  became  king  of  Wessex.  His  reign  was 
much  disturbed  by  the  inroads  of  the  Danes, 
whom  he  repulsed  with  vigor,  but  without  per- 
manent success,  as,  whenever  they  were  driven 
from  one  part  of  the  country,  they  ravaged  an- 
other. 

Eth'elred  I.,  king  of  England:  d.  871.  He 
was  the  fourth  son  of  Ethelwulf,  and  succeeded 
his  brother  Ethelbert  in  866.  Assisted  by  his 
brother  Alfred,  Ethelred  drove  the  Danes  from 
the  centre  of  Mercia,  where  they  had  penetrated ; 
but,  the  Mercians  refusing  to  act  with  him,  he 
was  obliged  to  trust  to  the  West  Saxons  alone, 
his  hereditary  subjects.  Notwithstanding  vari- 
ous successes,  especially  a  great  victory  at  Ash- 
down,  the  invaders  continually  increased  in 
numbers.  Ethelred  died,  in  consequence  of  a 
wound  received  in  an  action  with  them,  and  was 
succeeded  by  Alfred. 

Ethelred  II.,  king  of  England:  b.  968;  d. 
London  23  April  1016.  He  succeeded  his  brother. 
Edward  the  Martyr,  in  978,  and,  for  want  of 
jound    judgment   and   sapfacity.   ^as    sumamed 
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the^UNREADY*  (without  r^dtf  or  cotinsel).  About 
^i  the  Danes,  who  had  for  some  time  ceased 
their  inroads,  renewed  them  with  great  fury.  In 
his  reign  began  the  practice  of  buying  them  oflF 
by  presents  of  money.  After  repeated  pajmients 
of  tribute  (see  Danegeld)  he  effected,  in  1002, 
a  general  massacre  of  the  Danes  in  England. 
Such  revenge  only  rendered  his  enemies  more 
violent;  and  in  1003  Sweyn  and  his  Danes  car- 
ried fire  and  sword  through  the  country.  They 
were  again  bribed  to  depart;  but,  upon  a  new 
invasion,  Sweyn  obliged  the  nobles  to  swear 
allegiance  to  him  as  king  of  England;  while 
Ethelred,  in  1013,  fled  to  Normandy  with  his 
family.  On  the  death  of  Sweyn,  in  1013,  he  was 
invited  by  the  national  council  to  resume  the 
government.  Ethelred,  in  1002,  married,  as  his 
second  wife,  Emma,  sister  of  the  Norman  Duke 
Richard  II. 

Ethelre'da,  Saint,  East  Anglian  princess: 
d.  Exning,  Suffolk;  d.  Ely  23  June  679.  Al- 
though twice  married  she  made  and  kept  the 
monastic  vow  of  chastity  and  continence.  She 
finally  became  abbess  of  Ely,  and  the  county 
fair  which  was  held  all  over  the  land  on  her 
day,  after  her  canonization  as  Saint  Ethelreda 
or  Audrey,  gave  rise  to  the  expression  *tawdry,* 
as  indicating  something  cheap  and  fine,  such 
as  would  be  offered  for  sale  in  a  village  booth. 

Eth'clwulf,  king  of  England:  d.  858.  He 
succeded  his  father,  Egbert,  in  839,  and  soon 
after  his  accession  associated  his  son  Athelstan 
with  him,  giving  him  the  sovereignty  over 
Essex,  Kent,  and  Sussex.  In  851  the  Danes 
jx)ured  into  the  country  in  such  numbers  that 
they  threatened  to  subdue  it;  and  though  op- 
posed with  great  vigor  by  Athelstan,  they  fixed 
their  winter  quarters  in  England,  and  next  year 
burned  Canterbury  and  London.  After  inflict- 
ing a  great  defeat  on  the  Danes  at  Ockley,  he 
went  on  a  pilgrimage  to  Rome,  and  on  his  re- 
turn found  his  son  Ethelbald  in  revolt  against 
him.  In  order  to  avoid  a  civil  war,  he  gave  up 
the  western  division  of  the  kingdom  to  his  son, 
retaining  Kent  for  himself.  Before  going  to 
Rome,  Ethelwulf  had  made  certain  grants,  which 
used  to  be  regarded  as  the  first  pa)rment  of 
tithes  in  England;  but  modern  authorities  reject 
this  view. 

Ethendun,  Battle  of,  the  victory  which 
Alfred  the  Great  gained  over  the  Danes  (878), 
and  which  led  to  the  treaty  with  Guthrum,  the 
Danish  king  of  East  England.  The.  locality 
where  the  battle  was  fought  is  supposed  to  be  at 
Edington,  in  Wiltshire. 

E'ther,  in  chemistry^  any  compound  which 
may  be  regarded  as  derived  from  water  by  the 
replacement  of  each  of  the  hydrogen  atoms  by  a 
basic  or  alcoholic  radical.  The  ether  is  ^simple®  if 
the  basic  radicals  that  are  so  substituted  are 
alike,  and  it  is  *'mixed*  if  they  are  unlike.  The 
formation  of  a  simple  ether  may  be  convenientlv 
illustrated  by  the  case  of  common,  or  ^diethyl" 
ether,  (CaH8)iO.  This  may  be  prepared  in 
various  ways,  but  the  sulphuric-acid  method  will 
serve  best  to  illustrate  the  nature  of  the  com- 
pound. When  alcohol,  CsH^OH,  is  heated  to 
285**  F.  with  sulphuric  acid,  HaSO*,  one  of  the 
hydrogen  atoms  of  the  acid  is  replaced  by  the 
alcohol  radical  ethyl  CaH«,  according  to 
the  equation  C,H5.0H  +  H2S04=(GH.)HS04-i- 
HiO,  the  conioound  (CaH»)HS04  being  known 
as  hydrogenetnyl- sulphate,  or  *^sulphovinic  acid.* 


When  the  hydrogen-ethyl-sulphate  comes  in 
contact  with  anodier  molecule  of  the  alco- 
hol, it  undergoes  a  second  transformation, 
by  which  another  ethyl  radical  is  taken  up, 
and  a  molecule  of  sulphuric  acid  again 
set  free,  as  indicated  by  the  equation. 
(CJHO  ftS04  +  C,H5.0H  =  (C.H.).0-KH.S04. 
It  will  be  seen  that  although  a  molecule  of  sul- 
phuric acid  is  used  up  in  the  first  part  of  the 
process,  it  is  regenerated  in  the  second  part,  so 
that  on  the  whole  there  has  been  no  change  in 
the  quantity  of  acid  present.  The  water  pro- 
duced in  the  first  stage,  and  the  ether,  (CtHf)aO, 
produced  in  the  second  stage,  pass  off  in  the 
state  of  vapor,  and  the  apparatus  is  ready  for 
the  admission  of  a  new  supply  of  alcohol.  The 
process  by  which  an  ether  is  formed,  as  here 
illustrated,  is  called  etherification ;  and  the 
etherification  is  said  to' be  **continuous*  if  it  can 
go  on,  as  in  this  case,  by  merely  passing  a 
stream  of  the  alcohol  into  one  end  of  the  ap- 
paratus, and  withdrawing  the  vapor  of  ether  and 
water  at  the  other  end.  Methyl  ether,  for  example, 
can  be  formed  by  the  action  of  sulphuric  acid 
upon  methyl  alcohol  in  a  manner  precisely  analo- 
gous to  that  explained  above.  The  equations  in  this 
case  are  CH,.OH+H,SO^H,0+(CH,)  HSO4; 
(CH.)HS04  +  CH,0H  =  H,S04  +  (CH.)«0; 
where  CH..OH  is  methyl  alcohol,  (CH«)«0  is 
methyl  ether,  and  (CH3)HS04  is  hydrogen- 
methyl-sulphate. 

As  an  illustration  of  a  mixed  ether,  the  case 
of  methyi-ethyl  ether  may  be  cited.  If  ethyl 
alcohol  be  heated  with  iodine  in  the  presence  of 
phosphorus^  a  substance  known  as  ethyl  iodide  is 
formed.  Thus:  5C.H11.OH  +  51  +  P  =  5CJl5.I 
+  H.P04+ftO.  On  the  right  of  this 
equation,  HaP04,  is  phosphoric  acid,  and 
C^Ii.1  is  ethyl  iodide,  which  is  a  liquid 
boiling  at  152*  R,  readily  separable  from 
the  phosphoric  acid  by  distillation.  Now 
if  ethyl  iodide  be  mixed  with  potassium  ethylate 
(obtained  by  dissolving  metallic  potassium  in 
absolute  ethyl  alcohol),  the  following  reaction 
occurs,  and  ethyl  ether  is  formed :  CsH».I  + 
CaH5.0K=KI4-(GH.),0.  But  if  the  ethyl 
iodide  is  mixed  with  potassium  methylate, 
CHs.OK,  which  is  obtained  by  dissolving 
metallic  potassium  in  absolute  methyl  alco- 
hol, then  the  ether  that  is  formed  contains 
the  radical  methyl,  CHs,  and  also  the  radical 
ethyl  C«H»,  and  hence  is  a  mixed  ether; 
CH..I  4-  CH,.OK = KI  4-  C.  H1.O.CH,.  The 
mixed  ether,  CiHft.O.CHs,  is  known  as 
methyl-ethyl  ether.  The  reactions  that  have  here 
been  given  at  some  length  are  typical  of  similar 
ones  that  hold  true  very  generally  of  the  alcohols 
and  ethers.  In  all  the  more  familiar  cases  the 
iodide  of  a  given  alcohol  radical  can  be  prepared 
by  treating  the  corresponding  alcohol  with  iodine 
and  phosphorus;  and  a  potassium  ^alcoholate* 
can  be  formed  by  dissolving  metallic  potassium 
in  the  corresponding  (anhydrous)  alcohol 
Then  if  we  wish  to  prepare  a  proposed  mixed 
ether,  we  have  only  to  treat  the  iodide  of  one 
of  its  radicals  with  the  potassium  compound  of 
the  other  one,  as  indicated  above.  The  com- 
moner ethers,  both  simple  and  mixed,  strongly 
resemble  one  another  in  their  general  properties. 
Thus  they  will  not  mix  with  water,  nor  combine 
with  ammonia  nor  other  alkalis,  nor  with  me- 
tallic sodium,  nor  with  dilute  acids.  The  resem- 
blance is  also  close  in  other  respects.  (For 
^compound  ethers*  see  Esteks.) 
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Ethyl  Ether,  Diethyl  Ether,  or  Sulphuric 
Ether, —  When  the  term  ether  is  used  without 
qualification,  diethyl  ether,  (CtHa)iO,  is  univer- 
sally understood  to  be  meant,  just  as  ethyl 
alcohol  is  understood,  when  alcohol  is  mentioned 
without  qualification.  The  preparation  of 
diethyl  ether,  by  the  action  of  sulphuric  acid  upon 
alcohol,  has  already  been  described.  The  sub- 
stance so  obtained  is  a  mobile,  colorless,  inflam- 
mable and  very  volatile  liquid,  with  a  specific 
gravity  of  about  0.72  at  ordinary  temperatures.  It 
will  not  mix  with  water  to  any  great  extent,  but 
will  mix  readily  with  many  organic  fluids,  and 
also  with  liquid  carbon  dioxide.  It  dissolves 
resins  and  fats,  and  many  of  the  alkaloids.  It 
boils  at  95°  F.,  under  a  pressure  of  one  atmos- 
phere, and  at  200**  F.  below  zero  it  freezes  into 
a  crystalline  solid,  which,  melts  again  at  about 
iSo*"  F.  below  zera 

Charles  Mohk,  M.D., 
Hahnemann  Hospital,  Philadelphia, 

Ether,  in  physics,  a  hypothetical  substance, 
probably  devoid  of  weight,  which  is  supposed  to 
fill  all  space,  and  to  penetrate  freely  among  the 
ultimate  particles  of  which  matter  is  composed. 
It  is  not  in  any  way  related  to  the  substance 
known  as  ^ether^  to  the  chemist,  and  the  identity 
in  name  is  unfortunate.  The  physicist  has  the 
advantage  of  priority,  however,  and  cannot  be 
expected  to  change  the  name  because  the  chemist 
subsequently  appropriated  it  for  something  else. 
Although  we  know  very  little  about  the  precise 
properties  of  the  ether  of  physics,  the  admission 
of  its  existence  is  almost  a  necessity  of  thought 
For  we  know  that  light  is  some  kind  of  a 
periodic  disturbance,  and  we  know  that  it  travels 
through  interstellar  space  with  a  de&iite,  finite 
speed.  It  would  noanifestly  be  absurd  to  sup- 
jx»e  that  a  moticMi  of  any  kind  could  take  place 
jn  a  void,  in  which  there  was  nothing  to  be 
moved;  and  hence^  as  has  been  said,  it  appears 
to  be  a  logical  necessity  to  admit  the  existence 
of  some  kmd  of  a  luminiferous  (light-bearing) 
ether  throughout  ^ace.  As  soon  as  we  begin  to 
inquire  closely  into  its  nature,  however,  we 
encounter  difficulties  that  have  thus  far  proved 
insuperable.  Obviously  our  conclusions  m  this 
respect  will  depend  to  a  large  extent  upon  a 
study  of  the  phenomena  of  light,  and  of  the  kind 
of  motion  that  would  be  competent  to  produce 
those  phenomena.  Naturally  the  assumption 
was  first  made  that  the  ether,  when  submitted 
to  stress,  conforms  to  the  same  laws  of  elasticity 
that  hold  true  in  ordinary  matter.  (See  Elas- 
ticity.) In  that  case  the  full  mathematical 
Uieoiy  of  the  motion  of  the  ether  would  involve 
no  less  than  21  numerical  coefficients,  if  the 
ether  were  anisotropic.  But  there  is  every 
reason  to  believe  that,  whatever  its  nature  may 
be,  it  is  the  same  in  all  its  parts,  and  that  its 
properties,  whatever  they  may  be,  are  the  same 
in  all  directions.  If  these  two  facts  are  ad- 
mitted—  that  is,  if  the  ether  be  admitted  to  be 
isotropic  —  then  the  number  of  constants  in- 
volved in  the  theory  reduces  to  two.  These,  as 
is  explained  in  the  article  Elasticity,  are  (i) 
the  modulus  of  compressibility,  and  (2)  the 
modulus  of  rigidity.  If  the  ether  were  analogous 
to  a  liquid  or  a  gas,  its  modulus  of  rigidity 
wotdd  be  zero.  It  is  found,  however,  that  the 
equations  of  motion  that  are  obtained  by  making 
the  modulus  of  rigidity  zero  are  not  at  all  com- 
petent to  explain  the  actual  phenomena  of  light; 


for  in  this  case  the  ether-waves  would  be  merely 
waves  of  alternate  compression  and  rarefaction, 
like  those  of  sound  in  the  air,  and  there  could 
be  no  such  phenomenon  as  polarization.  It  must 
therefore  be  admitted  tlrat  the  modulus  of 
rigidity  of  the  ether  has  a  definite,  finite  value,  if 
the  ether  itself  is  to  be  regarded  as  analogous  to 
other  kinds  of  matter,  so  far  as  its  general  me- 
chanical deportment  is  concerned.  If  it  be  also 
admitted  that  the  modulus  of  compressibility  of 
the  ether  has  a  definite,  finite  value,  the  conclu- 
sion is  reached  that  the  ether  can  transmit  two 
essentially  different  kinds  of  waves,  one  of 
which  involves  distortions  of  its  parts,  while  the 
other  involves  changes  in  its  density.  Of  these 
the  first  would  admit  of  polarization,  while  the 
second  would  not  Moreover,  the  two  kinds  of 
waves  would  have,  in  general,  different  velocities 
of  propagation;  and  the  fact  that  all  ether-dis- 
turbances appear  to  be  propagated  at  the  same 
speed  indicates  that  only  one  kind  exists,  and 
that  we  must  therefore  make  one  of  the  three 
following  assumptions  with  regard  to  the  com- 
pressibility of  the  ether;  (i)  The  modulus  of 
compressibility  of  the  ether  is  infinite;  or  (2)  it 
is  zero;  or  (3)  the  circumstances  under  which 
the  atoms  (or  their  component  electrons)  im- 
press their  motions  upon  the  ether  are  such  that 
the  modulus  of  compressibility  is  not  involved  in 
any  way.  The  first  of  these  alternatives  implies 
that  the  ether  is  absolutely  incompressible,  and 
this  is  the  one  that  has  been  most  favorably  re- 
^rded  by  physicists  in  general.  The  second 
implies  that  the  ether  yields  indefinitely,  even  to 
the  smallest  compressive  forces,  so  that  it  is 
essentially  unstable.  This  view  has  been  de- 
veloped in  recent  years  by  Lord  Kelvin,  but  it  is 
hard  to  regard  it  as  more  than  a  mathematical 
possibility.  The  mind  almost  refuses  to  admit 
that  it  corresponds  to  the  actual  state  of  affairs 
in  space.  The  third  of  the  suggested  alternatives 
must  also  be  regarded  as  improbable^  although 
perhaps  we  can  hardly  pronounce  it  impossible. 
On  the  whole,  therefore,  it  is  plain  that  if  the 
elastic  behavior  of  the  ether -is  analogous  to  that 
of  ordinary  bodies,  we  have  to  admit  (tenta- 
tively, at  least)  that  so  far  as  elastic  properties 
are  concerned,  the  ether  resembles  an  absolutely 
incompressible  solid.  In  the  article  ^  Ether,  ^  in 
the  < Encyclopaedia  Britannica,^  Maxwell  ^ave 
estimates  of  the  density  and  modulus  of  rigidity 
of  the  ether,  and  these  estimates  have  been 
widely  copied  in  works  on  physics,  without  ques- 
tion, although  the  computation  upon  which  they 
are  based  contains  several  arithmetic  errors. 
Correcting  these,  his  estimate  of  the  density  of 
the  ether  becomes  106X10-*^,  that  of  water  be- 
ing unity;  and  his  estimate  of  the  modulus  of 
rigidity  becomes  (when  expressed  in  C.  G.  S. 
units)  955,  the  modulus  of  rigidity  of  glass,  in 
the  same  units,  being  24X 10".  Roughly,  there- 
fore, the  calculation  may  be  said  to  indicate  that 
the  ether  is  about  one  i,ooo,ooo,ooo,ooo,oooth  as 
dense  as  air,  and  about  one  240,000,000th  as 
rigid  as  glass.  Maxwell's  computation,  how- 
ever, assumes  that  the  amplitude  of  an  ether- 
wave  is  one  liv  of  »ts  length,  and  this  is  a 
subject  upon  which  we  can  hardly  form  an  in- 
telligent guess.  There  does  not  appear  to  be  anv 
sufficient  reason  why  he  could  not  equally  well 
have  taken  the  amplitude  equal  to  the  100,000th 
of  the  wave-length ;  and  if  he  had  done  this,  he 
would  have  concluded  the  density  of  the  ether  to 
be  one  i,QOO,ooo,oooth  of  that  of  air,  and  iu 
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rigfidity  to  be  one  240th  of  that  of  glass.  These 
numerical  estimates  are  therefore  of  no  particular 
value.  It  is  not  likely,  however,  that  the  ampli- 
tude of  an  ether-wave  is  greater  than  the  value 
that  Maxwell  assumes,  and  hence  his  results  may 
be  .taken  as  minimum  limits  to  the  values  of 
both  the  density  and  the  rigidity  of  the  ether, 
on  the  supposition  that  the  assumed  analogy  of 
the  ether  to  an  incompressible  elastic  solid  is 
defensible.* 

According  to  the  elastic-solid  theory  of  the 
ether,  light  consists  of  a  periodic  or  wave-like 
disturbance  in  a  jelly-like  medium,  the  waves 
traveling  in  straight  lines  with  a  uniform  veloc- 
ity of  about  186,000  miles  per  second,  and  the  di- 
rection of  oscillation  of  the  ether  being  at  right 
angles  to  the  direction  in  which  the  wave  pro- 
gresses, just  as  the  direction  of  oscillation  of  the 
various  points  of  a  rope  along  which  a  wave  is 
passing  is  at  right  angles  to  the  rope.  This 
view  of  the  case  accords  very  well  with  most  of 
the  observed  phenomena,  but  there  are  some  that 
do  not  appear  to  be  reconcilable  with  it.  Wc 
believe  that  the  ether  penetrates  all  bodies,  and 
fills  up  the  spaces  between  their  molecules  (or 
electrons)  ;  and  as  the  phenomena  of  refraction 
show  that  the  velocity  of  ligfht  is  less  in  a  trans- 
parent solid  (say  in  glass)  than  it  is  in  a 
vacuum,  it  follows  that  the  ether  in  the  glass  has 
cither  a  greater  density  or  a  less  rigidity  than 
it  has  in  free  space.  Either  of  these  suppositions 
will  lit  this  simple  case  equally  well;  but  there 
are  other  phenomena  that  will  not  be  satisfied 
so  easily,  and  it  has  been  found  to  be  impossible 
to  make  any  single  set  of  consistent  assumptions 
which  shall  reconcile  the  ^^elastic-solid'*  theory 
of  the  ether  with  all  the  known  facts.  For  ex- 
ample, when  we  come  to  investigate  certain  prob- 
lems in  partial  reflection  from  transparent  media, 
and  others  relating  to  diffraction  from  small 
particles,  we  are  obliged  to  conclude  that  it  is  the 
density  of  the  ether  that  varies,  the  rigidity  re- 
maining practically  constant.  On  the  other 
hand,  the  phenomena  of  double  refraction  re- 
quire us  to  admit  that  the  rigidity  of  the  ether 
in  a  doubly  refracting  body  is  different  in  differ- 
ent directions ;  and  hence  we  conclude  that  the 
rigidity  of  the  ether  is  modified  by  the  presence 
of  molecules  of  matter  —  a  conclusion  at  vari- 
ance with  that  previously  reached  by  considering 
the  phenomena  of  diffraction  and  partial  reflec- 
tion. Other  difficulties  have  been  encountered  in 
the  application  of  the  elastic-solid  theory  of  the 
ether  to  the  phenomena  of  light,  and  although 
reference  to  it  is  common,  because  it  is  definite 
enough  to  present  a  clear  image  to  the  mind,  and 
so  is  helpful  in  many  ways,  the  general  opinion 
among  physicists  of  the  present  day  is  that  it  is 
no  longer  tenable  as  an  accurate  description  of 
the  real  properties  of  the  ether.  It  has  been 
abandoned  in  favor  of  the  ^electro-magnetic* 
theory  of  Maxwell,  and  in  abandoning  it  we 
also  abandon  the  method  of  estimating  the 
density  and  rigidity  of  the  ether  to  which  ref- 
erence has  been  made,  above. 

Faraday  was  convinced,  many  years  ago,  that 
there  is  some  mechanism  by  which  magnetic  and 
electric  forces  are  enabled  to  make  themselves 
felt  through  a  space  apparently  vacuous.  *Such 
an  action,®  he  said,  •may  be  a  function  of  the 
ether ;  for  it  is  not  unlikely  that,  if  there  be  an 
ether,  it  should  have  other  uses  than  srniply  the 
conveyance  of  radiation.*  Maxwell,  after  read- 
ing Faraday's  writings,  became  so  impressed  hy 


the  ideas  which  they  advanced  that  he  applied 
his  own  ingenious  and  powerful  mind  to  tht 
problems  whose  solution  Faraday  had  dimly 
glimpsed,  and  succeeded  in  completely  revolu- 
tk)nizing  our  ideas  with  regard  to  light  and  the 
ether.  His  now  famous  ^electro-magnetic  the- 
ory»  is  given  in  his  masterly  but  exceedingly 
difficult  < Treatise  on  Electricity  and  Magnetism,^ 
and  a  popularized  account  of  it  may  be  found  in 
Oliver  J.  Lodge's  ^Modern  Views  of  Electricity.* 
He  agrees  with  previous  writers  that  light  is 
some  sort  of  a  periodic  disturbance  in  some  sort 
of  an  ether,  and  that  the  displacements  that  oc- 
cur are  indeed  perpendicular  to  the  direction  in 
which  the  light-wave  travels;  but  he  teaches  us 
that  these  displacements  are  not  analogous  to 
those  that  are  produced  in  an  elastic  solid  when 
that  solid  is  deformed.  He  considers  that  tfiey 
are  of  an  electrical  nature,  and  that  we  must 
learn  about  them  not  by  observing  the  behavior 
of  elastic  bodies  under  stress,  but  by  observing 
the  phenomena  exhibited  by  electrified  bodies. 
Maxwell  has  given  us  the  fundamental  equations 
that  must  be  satisfied  when  an  electrical  dis- 
turbance is  propagated  through  the  ether,  and 
by  means  of  these  equations  the  entire  theory  of 
light  can  be  constructed  on  the  new  basis.  The 
theory  thus*  constructed  agrees  well  with  the 
facts  of  observation,  and  it  is  free  from  the  ob- 
jections that  beset  the  old  elastic-solid  theory. 
Moreover,  it  successfully  withstood  the  search- 
ing experimental  tests  devised  and  executed  by 
Hertz  and  his  followers,  whose  labors  have 
shown  us  that  electrical  radiations  are  propagated 
with  the  same  speed  as  light,  and  that  they  can 
be  reflected,  refracted,  diffracted,  polarized,  and 
made  to  interfere;  so  that  we  are  now  quite 
ready  to  admit  that  light  consists  in  a  rapid 
succession  of  such  radiations.  It  is  not  at  all 
essential  to  Maxwell's  theory  that  we  should 
know  precisely  what  an  •electrical  dispkice- 
ment^  really  is,  and  hence  it  does  not 
teach  us  so  much  about  the  nature  of 
the  ether  as  we  might  expect  It  does 
teach  that  the  elastic-solid  analogy  is  prob- 
ably not  correct,  and  it  strongly  suggests  that 
the  ether  is  incompressible,  and  that  diere  is 
some  kind  of  an  ethereal  rotation  going  on  in  a 
magnetic  field ;  but  it  has  not  yet  been  made  to 
furnish  a  means  of  estimating  the  density  of  the 
ether,  nor  of  obtaining  any  of  its  other  con- 
stants. 

We  do  not  even  certainly  know  whether  the 
ether  is  continuous,  or  whether  it  is  molecular 
in  structure.  Some  writers  find  it  difficult  to 
think  of  a  displacement  of  any  kind,  in  a  space 
that  is  entirely  filled  with  matter,  especially  if 
the  matter  is  incompressible.  Others  hold  that 
this  objection  is  without  weight. 

Faraday's  idea  that  magnetic  and  electric 
induction  are  propagated  by  the  same  medium  as 
light  proved  to  be  exceedingly  fruitful,  and  it  is 
by  no  means  unlikely  that  the  ether  possesses 
still  other  functions,  which  will  throw  further 
light  upon  its  nature,  when  they  are  understood. 
The  various  kinds  of  radiations  that  have  been 
discovered  in  recent  years  (**cathode  rays,* 
•Becquerel  rays,®  ^'X-rays,*  and  the  like)  were 
at  first  believed  by  many  authorities  to  consist  in 
ethereal  motions  different  from  those  constitut- 
ing light,  and  it  was  even  thought  that  some  of 
them  might  correspond  to  the  waves  of  ethereal 
compression  that  had  been  so  earnestly  sought. 
Some  of  these  radiations,  however,  are  now  be- 
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lieved  to  be  nothing  but  ordinary  li|^t  of  ex- 
ceedingly short  wave-length,  and  others  are  be- 
lieved, at  least  tentativdy,  to  consist  in  the 
actual  emission  of  storms  of  corpuscles,  or 
^electrons,^  from  the  bodies  from  which  they 
proceed.  (See  Electron;  Radium;  Radia- 
tion.) Gravitative  action  has  also  been  at- 
tributed to  ether  stresses,  and  it  is  indeed  prob- 
able that  this  is  its  real  nature.  No  mechanical 
explanation  of  gravitation,  as  an  ether-phenom- 
enon, has  yet  been  offered,  however,  to  which 
serious  objections  cannot  be  urged.  In  Max- 
well's theory  of  gravitation  it  is  assumed  that 
-bodies  produce  a  stress  in  the  ether  about  them, 
of  such  a  nature  that  there  is  a  pressure  along 
the  lines  of  gravitative  force,  combined  with  an 
equal  tension  in  all  directions  at  right  angles 
to  those  lines.  <'Such  a  state  of  stress,®  says 
Maxwell,  ^would  no  doubt  account  for  the  o4>- 
served  effects  of  gravitation.  We  have  not, 
however,  been  able,  hitherto,  to  imagine  any 
physical  cause  for  such  a  state  of  stress.®  He 
calculates  that  to  produce  the  actual  effects  of 
gravity,  as  observed  at  the  surface  of  the  earth, 
the  ether  would  have  to  be  subject  to  a  pressure 
of  37,000  tons  per  square  inch  in  a  vertical  direc- 
tion, and  a  tension  of  the  same  numerical  magni- 
tude in  all  horizontal  directions. 

One  of  the  most  obvious  difficulties  in  the 
-way  of  the  ether-theory  is  that  the  planets,  and 
even  the  atoms,  move  through  space  as  though 
it  were  absolutely  empty.  According  to  modern 
notions,  however,  the  atom  may  be  only  an 
aggregate  of  still  smaller  ^electrons.®  ea(^  of 
which  may  transpire  to  be  nothing  out  a  state 
of  strain  m  the  ether ;  and  if  this  proves  to  be 
the  case,  we  are  certainly  not  in  position  at  pres- 
ent to  say  that  the  ether  would  oppose  in  the 
slightest  degree  the  transmission  of  such  a  state 
of  strain  through  its  own  substance.  The  difii- 
<.ulty  with  the  theory  of  aberration  is  more 
formidable.  If  a  shower  of  rain  is  falling  ver- 
tically, the  drops  will  appear  to  an  observer  to 
descend  vertically  so  long  as  he  remains  station- 
ary. If  he  moves  forward,  however,  the  drops 
will  strike  him  in  the  face,  and  will  therefore 
appear,  to  him,  to  come  from  some  point  slightly 
in  advance  of  the  zenith,  rather  than  from  the 
lenith  itself.  A  similar  phenomenon  is  observed 
in  connection  with  light,  and  is  known  as  aberra- 
tion. Every  star  is  seen  in  its  true  position 
when  the  earth  is  moving  directly  toward  it; 
but  three  months  later,  when  the  earth  is  mov- 
ing at  right  angles  to  this  direction,  the  observ- 
ers telescope  will  have  to  be  inclined  slightly 
toward  the  direction  in  which  the  earth  is  mov- 
ing, in  order  that  the  light  from  the  star  may 
come  down  through  the  instrument  centrally. 
The  maximum  displacement  that  a  star  can 
have,  from  this  cause,  is  known  by  observation 
to  be  about  ao.47  seconds  of  arc  on  the  heavens. 
If  the  ether  were  motionless,  the  analogy  with 
the  rain-drops  would  be  perfect,  and  the  'con- 
stant of  aberration,'  whose  value  has  just  been 
givett,  could  be  calculated  from  the  known  ve^ 
foeity  of  light,  and  the  known  velocity 
of  the  earth's  orbital  motion*  It  i$  found, 
however,  that  the  theory  of  aberration 
S8  exceedingly  complicated  when  the  possibility 
of  currents  in  the  ether  is  admitted,  and  hence 
physicists  have  been  much  concerned  to  know 
-whether  or  not  the  earth  drags  the  adjacent 
«%her  along  with  it,  in  its  motion  around  the 
SttiL    As  long  ago  as  1859  Fizeau  showed,  by 


a  justly  celebrated  experiment,  that  the  ether  is 
apparently  dragged  along  by  a  current  of  water 
flowing  through  a  tube;  and  Michetson  and 
Morley  have  since  shown,  by  an  even  more  in- 
genious experiment,  that  there  is  evidence  that 
the  ether  in  the  immediate  vicinity  of  the  earth 
participates  in  the  earth's  motion  to  such  an 
extent  that  any  difference  that  may  exist  does 
not  amount  to  the  twentieth  part  of  the  whole 
motion.  Lodge,  on  the  other  hand,  found  no 
evidence  of  any  <^ether  drag*  in  the  space  be- 
tween two  rapidly  whirled  steel  plates  that  were 
separated  by  an  interval  of  one  inch.  (See 
Preston,  ^Theory  of  Light ^)  The  whole  sub- 
ject of  the  ^drag^  pf  the  ether  is  still  unsettled; 
but  the  observed  value  of  the  constant  of  aber- 
ration appears  to  require  that  the  ether  is  not 
disturbed  by  the  motion  of  the  earth  through  it. 

The  most  noteworthy  book  on  the  ether,  in 
recent  times,  is  Larmor's  ^JEXhtr  and  Matter,^ 
which  Hike  all  other  advanced  works  on  the 
same  subject)  is  difficult  reading.  Consult,  also, 
Drode,  ^Physik  des  ^thers.^ 

Etherege,  €th'*T-ej,  Sir  George,  English 
dramatist:  b.  about  1635;  d.  1691.  In'  1664  ap- 
peared his  first  comedy,  ^The  Comical  Revenge, 
or  Love  in  a  Tub> ;  an  incongruous  mixture  of 
prose  and  verse,  but  suited  to  the  taste  of  the 
times,  and  well  received.  The  author  was  im- 
mediately enrolled  among  the  courtly  wits  of 
the  day,  and  in  166S  brought  out  ^She  Would 
if  She  Could,*  which  was  very  coarse  and  1 
licentious.  In  1676  he  produced  his  third  and  ■ 
last  comedy,  entitled  *The  Man  of  the  Mode,  or 
Sir  FopUng  Flutter.*  This  performance  was 
stiU  more  applauded  than  the  preceding,  and  the 
Sir  Popling  was,  for  a  long  time,  deemed 
the  ideal  of  the  superlative  beau  or  coxcomb  of 
the  age.  Etherege's  plays  are  little  more  than 
lively  conversation  pieces,  with  a  great  paucity 
of  genuine  humor  or  felicitous  plot. 

Ethical  Movement  and  Ethical  Societies 
in  America  and  Abroad.  The  first  Ethical  So- 
ciety was  established  and  the  Ethical  Movement 
inaugurated  in  1876  in  New  York  by  Felix  Ad- 
ler,  then  a  lecturer  at  Cornell  University.  In 
response  to  a  call,  several  hundred  persons  met 
in  May  at  Standard  Hall,  and  at  the  conclusion 
of  Prof.  Adler's  address,  outlining  the  purpose 
and  spirit  of  the  proposed  organization,  the 
Society  for  Ethical  Culture  of  New  York  was 
constituted.  In  this  address  he  appealed  to  his 
auditors  to  unfurl  a  new  flag  of  peace  and  con- 
ciliation over  the  bloody  battlegrounds  where 
religions  had  fought  in  the  past;  he  laid  stress 
upon  the  urgent  need  of  a  higher  and  sterner 
morality  to  cope  with  the  moral  perils  of  the 
hour,  especially  noting  the  growing  laxity  that 
accompanied  the  decline  of  discredited  forms  of 
religious  belief;  and  he  placed  peculiar  emphasis 
upon  the  duty  of  caring  for  the  moral  education 
of  the  young.  The  society  thus  initiated  grew  rap- 
idly, and  soon  gave  practical  effect  to  his  pro- 
gramme. Within  a  few  years  it  had  established 
a  free  kindergarten  for  the  children  of  the  poor, 
the  first  of  its  kind  in  New  York;  and  this  de- 
veloped into  a  workingman's  school,  based  upon 
the  Froebelian  pedagogy,  which  was  the  first 
school  to  introduce  manual  training  and  syste- 
matic ethical  instruction  into  the  curriculum.  It 
also  inaugurated  a  system  of  trained  nurses  for 
the  poor,  which  has  since  become  an  adjanct  of 
dispensary  out-door  relief  in  the  city.    Nor  were 
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the  larger  social  and  political  applications  of 
morality  to  contemporary  life  neglected :  its  leader 
devoting  special  attention  in  his  platform  utter- 
ances to  the  labor  problem  and  specific  social 
reforms,  as  being  at  bottom  great  moral  issues. 
His  vigorous  exposure  of  the  evils  of  the  tene- 
ment houses  bore  fruit  in  the  creation  of  the 
Tenement  House  Commission  of  1884,  of  which 
he  was  appointed  a  member.  He  also  was 
among  the  first  advocates  of  small  parks  in  the 
cong-ested  districts,  of  public  playgrounds  and 
public  baths;  and,  above  all,  of  greater  justice 
and  humanity  in  the  relations  between  labor  and 
capita],  employer  and  employed.  The  Labor 
party  here  found  a  new  type  of  advocate;  and 
reformers  and  politicians  a  platform  from  which 
the  issues  of  the  hour  were  brought  to  the 
touchstone  of  ethical  first-principles. 

Meanwhile,  the  society  filled  more  and  more 
the  place  of  a  church  in  the  lives  of  its  hitherto 
unchurched  members.  It  did  not  neglect  the 
problems  of  the  personal  life;  but  aimed  to  il- 
luminate and  inspire  its  members  in  their  deal- 
ings with  the  problems  of  the  home  and  the  voca- 
tion, family  relations,  marriage,  the  training  of 
the  young,  etc.  Its  position  as  a  distinctive  reli- 
gious organization  became  better  understood  and 
its  religious  appeal  more  forcibly  felt,  while 
its  practical  educational  and  philanthropic  activ- 
ities continued  to  multiply.  Its  schools,  testify- 
ing to  its  conviction  that  moral  improvement 
must  begin  with  the  care  and  education  of  the 
young,  expanded  until  kindergarten,  normal  and 
high  school  departments  were  added.  These  have 
for  some  time  been  inadequately  housed.  The 
Sunday  audiences,  too,  have  twice  outgrown 
their  accommodations.  To  meet  its  requirements, 
the  Society  is  erecting  at  Central  Park  West  and 
63d  Street,  a  thoroughly  modernized  school 
building,  next  to  which  an  appropriately  dignified 
meeting  place  and  society-house  will  later  on  be 
added.  The  very  thoroughly  equipped  school- 
house  will  enable  the  society,  in  greater  measure 
even  than  in  the  past,  to  fulfil  its  cherished  aim 
of  having  a  model  and  experimental  school, 
standing  for  the  highest  ideals  of  non-sectarian 
education  and  the  most  efficient  pedagogical 
methods  of  realizing  them.  What  distinguishes 
these  from  many  other  similar  schools  is  their 
democratic  organization  and  spirit:  like  the 
public  schools,  they  educate  children  both  of 
the  well-to-do  and  of  the  poor,  that  is,  an  equal 
proportion  of  pay  pupils  and  pupils  admitted 
under  a  system  of  free  scholarships  endowed  by 
the  Society. 

To  give  further  effect  to  its  conception  of  a 
religious  society  as  a  body  of  workers,  bent  upon 
learning  by  doing  and  promoting  piety  by  ser- 
vice, the  society  opens  to  its  members  many 
other  fields  of  education  and  philanthropic 
activity.  Here  the  women  of  the  society  take  a 
prominent  part.  Most  of  the  philanthropies  are 
affiliated  under  a  general  representative  body 
known  as  the  Women's  Conference,  through 
whose  recent  initiative  and  effort  the  Manhat- 
tan Trade  School  for  Girls  was  established. 
Fortunate  in  drawing  an  unusual  number  of 
young  men  to  its  ranks,  the  Society  has  a  strong 
Young  Men's  Union  which  contributes  largely  to 
the  support  of  two  neighborhood  houses:  the 
Hudson  Guild  on  the  West  Side,  of  which  Dr. 
John  Lovejoy  Elliott,  one  of  Prof.  Adler's  asso- 
ciate lecturers,  is  the  head  worker ;  and  the  Down- 


Town  ^hical  Society,  on  the  lower  East  Side. 
The  Union  also  owns  and  supports  a  summer 
home  on  its  farm  of  70  acres  at  Mountainvillc, 
N.  Y.,  where  a  farm  school  is  held,  and  a  sum- 
mer holiday  is  given  to  grroups  of  the  boys  and 
girls  who  belong  to  the  Neighborhood  clubs.  The 
larger  policies  and  relations  of  all  the  working 
bodies  of  the  society  are  considered  and  shaped 
by  a  Council  of  Fifty,  composed  of  representa- 
tives from  all  of  them.  One  other  event  in  the 
history  of  the  society  that  calls  for  mention 
is  the  recent  appointment  of  Prof.  Adler  to  the 
newly  created  chair  of  political  and  social  ethics 
at  Columbia  University.  As  the  chair  was  en- 
dowed with  a  view  to  Prof.  Adler's  tenure  of  it 
at  the  instigation  of  some  members  of  the  well- 
known  Committee  of  Fifteen  appointed  by  the 
Chamber  of  Commerce  to  deal  with  the  social 
evil  in  New  York,  of  which  committee  Prof. 
Adler  was  an  active  member,  this  appointment  is 
a  remarkable  public  tribute  to  the  large  public 
place  which  the  founder  of  the  ethical  movement 
has  won  for  himself  and  for  it. 

Early  in  the  history  of  tht  society,  a 
number  of  young  men  were  attracted  to  it,  and, 
after  a  period  of  apprenticeship  in  New 
York,  went  forth  to  found  societies  in  Chicago, 
Philadelphia,  and  St.  Louis,  and  across  the 
seas  in  London.  These  American  societies  are 
under  the  leadership  respectively  of  William 
M.  Salter,  S.  Bums  Weston  and  Walter 
L.  Sheldon;  and,  while  loosely  federated 
in  a  union,  they  maintain  an  individuality  of 
their  own,  and  have  developed  different  forms 
of  activity  according  to  local  needs  and  circum- 
stances. They  all  hold  Sunday  exercises,  which 
consist  for  the  most  iJart  of  music,  readings,  and 
an  address.  All  admit  to  membership  on  a  sim- 
ple declaration  of  devotion  to  the  ethical  ends 
set  up.  All  attach  great  importance  to  the 
moral  and  religious  education  of  the  young,  and 
maintain  well-orffanized  Sunday  schools  and  as- 
sociations and  clubs  of  young  men  and  young 
women  devoted  to  the  same  end  and  to 
various  kinds  of  practical  work.  From  the 
publishing  and  literary  headquarters  of  the  Ethi- 
cal Union  in  Philadelphia  (S.  Bums  Weston, 
1305  Arch  Street)  is  issued  monthly  < Ethical 
Addresses,^  containing  the  more  important  lec- 
tures of  the  leaders;  and  the  ^International 
Journal  of  Ethics,  >  under  a  committee  of 
ethical  specialists  in  America  and  Europe 
with  Mr.  Weston  as  managing  editor.  The 
New  York  society  publishes  bi-monthly  the 
^Ethical  Record,*  a  journal  of  practical  ethics, 
edited  by  Percival  Chubb,  also  one  of  Prof. 
Adier's  associate  lecturers.  Among  the  liter- 
ary products  of  the  American  societies  are  Prof. 
Adler's  <  Creed  and  Deed,*  ^  Moral  Instruc- 
tion of  Children,*  and  ^Life  and  Destiny* ;  Mr. 
Salter's  ^Ethical  Religion*;  Mr.  Sheldon's  <Aii 
Ethical  Movement,*  ^An  Ethical  Sunday 
School,*  and  <01d  Testoment  Bible  Stories  as  a 
Basis  for  Ethical  Instruction  of  the  Young.' 

That  the  movement  initiated  in  America  ex- 
pressed no  merely  local  phase  of  religious  devel- 
opment is  evident  by  its  still  more  rapid  spread 
in  Europe.  American  influences  led  to  the  e»- 
tablishment  in  1886  of  the  London  Ethical 
Society  with  which  Profs.  Muirhead,  Bosanquet, 
Bonar,  and  others,  upon  whom  the  ethical  in- 
fluence of  Thomas  Hill  Green  of  Oxford  had 
been  profound,  were  identified;  and  under  i;ts 
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auspices  lectures  were  given  at  Toynbee  Hall 
and  elsewhere  by  many  men  at  the  universities 
and  in  public  life  who  felt  the  importance  of 
the  new  ethical  propaganda,  such  as  Seeley, 
Caird,  Leslie  Stephen,  etc.  About  the  same 
time  Dr.  Stanton  Coit  went  over  from  New 
York  to  assume  (znce  Mr»  Moncure  D.  Conway) 
the  leadership  of  the  congregation  at  South  Place 
Chapel,  then  renamed  the  South  Place  Ethical 
Society,  which,  after  a  brief  pastorate,  he  re- 
signed to  push  the  ethical  cause  in  other  ways. 
Under  his  energetic  leadership,  the  ethical  socie- 
ties have  multiplied  rapidly  in  London  and  in 
the  provinces,  where  also  several  of  the  Labor 
Churches  have  affiliated  themselves  with  the  ethi- 
cal movement.  A  Union  of  Ethical  Societies 
(14  or  more),  and  a  Moral  Instruction  League 
(to  introduce  systematic  non-theological,  mond 
instruction  into  all  schools)  are  in  vigorous  ac- 
tivity; a  weekly  paper,  ^  Ethics,^  has  been  main- 
tained for  several  years;  and  there  has  been  a 
considerable  output  of  literature,  including  Dr. 
Colt's  anthology,  ^The  Message  of  Man,^  a  ^Col- 
lection of  Ethical  Songs, ^  and,  edited  by  him  for 
the  Society  of  Ethical  Propagandists,  a  volume 
of  essays  by  different  writers,  entitled  ^Ethical 
Democracy^ ;  Quilter's  ^Upward  and  Onward,^ 
a  book  for  boys  and  girls ;  Sander's  ^Reorgani- 
zation of  the  People^ ;  McCabe's  <  Discipline  in 
the  Roman  Church.^  In  London  there  is  also 
an  independent  Ethical  Religion  Society,  founded 
snd  led  by  Dr.  Washington  Sullivan.  Ireland, 
likewise,  has  been  reached,  where  there  is  an 
ethical  society  at  Belfast  At  Leicester,  Eng., 
F.  J.  Gould,  the  leader  of  the  Secularist  Society 
there,  has  advanced  the  ethical  instruction  of 
the  young  by  his  ^Children's  Books  of  Moral 
Lessons^  (two  series),  and  by  his  effective 
advocacy  of  the  cause  on  the  Leicester  School 
Board,  which  he  has  forced  to  take  an  advanced 
position  on  the  subject  of  moral  instruction  in 
the  board  schools. 

The  new  movement  was  finding,  meanwhile, 
favorable  soil  on  the  Continent  A  centre  of 
activity  was  established  at  Beriin,  where  Prof. 
Gizycln,  Prof.  William  Foerster,  and  others 
identified  themselves  with  the  cause.  Societies 
were  in  time  established  at  Munich,  Dresden, 
Danzig,  Freyburg,  Stuttgart,  Breslau,  Frankfort, 
Jena,  Magdeburg,  Strassburg,  Ulm,  Konigsberg ; 
and  in  Austria  at  Vienna,  in  Italy  at  Venice  and 
Rome,  in  Switzerland  at  Zurich  and  Lausanne; 
and  in  France  through  the  Union  pour  LAction 
Morale  (1891)  which  found  spokesmen  in  M. 
Emil  Desjardins  (notably  m  his  stirring 
brochure  *Le  Devoir  Present^),  and  in  other 
well-known  writers.  Among  the  latest  additions 
to  the  ethical  societies  is  one  at  Tokyo 
in  Japan.  The  German  societies  support 
a  weekly  paper,  <Ethische  Kultur,>  published  at 
Berlin;  and  the  Parisian  society  a  monthly,  en- 
titled ^La-  0)dp^ratu)n  des  Idees.> 

The  increasing  activity  in  these  European 
centres  led  to  the  establishment  of  an  interna- 
tional organization  with  a  central  station  at 
Ztirich,  and  Prof.  F.  W.  Foerster  as  secretary 
and  or^nizer.  Here  in  September  1896  an 
International  Congress  was  held  which  issued  a 
representative  manifesto.  It  is  largely  colored 
by  a  continental  sense  of  the  urgency  of  apply- 
ing ethical  principles  in  the  domain  of  social 
and  political  affairs.  It  annoonced  its  sympathy 
with  the  efforts  of  the  populace  to  obtain  a  more 
human    existence;   but   recognized    as  an    evil 


hardly  less  serious  than  the  material  need  of  the 
poor,  the  moral  need  which  exists  among  the 
wealthy,  whose  integrity  is  often  deeply  im- 
perilled by  the  discords  in  which  the  defects  of 
the  present  industrial  system  involve  them.  It 
demanded  that  the  social  conflict  should  be  car- 
ried on  within  the  lines  prescribed  by  morality, 
in  the  interest  of  society  as  a  whole,  and  with 
a  view  to  the  final  establishment  of  social 
peace.  It  appealed  to  the  ethical  societies  to  pro- 
vide the  intellectual  armor  for  this  struggle, 
and  to  all  their  members  to  promote  the  pro- 
gressive social  movement  by  simplicity  in  the 
conduct  of  life  and  the  display  of  an  active 
social  spirit.  It  declared  (in  view,  doubtless, 
of  prevailing  scepticism  and  license)  the  price- 
lessness  and  indispensableness  of  the  institution 
of  pure  monogamic  marriage;  demanded  oppor- 
tunity for  the  fullest  development  for  women; 
advocated  the  improvement  of  the  lot  of  female 
wage-earners  in  industrial  establishments;  and 
made  a  strong  plea  for  the  restoration  of  lost 
unity  in  the  educational  system  by  setting  up  a 
common  ethical  purpose  as  the  aim  of  all  cul- 
ture. It  declared  for  universal  peace,  and 
against  militarism  and  the  national  egotism  and 
jealousy  which  precipitate  war.  Finally,  it 
urged  upon  all  ethical  societies  not  simply  to 
concern  themselves  with  these  practical  issues, 
but  to  devote  their  utmost  energy  to  the  build- 
ing up  of  a  new  ideal  of  life  in  harmony  with  the 
demands  of  modem  enlightenment.  This  mani- 
festo represents  most,  but  not  all,  of  the  leading 
interests  of  ethical  societies.  It  expresses  their 
almost  universal  interest  in  the  social  question, 
and  their  desire  to  bring  theories,  policies  and 
measures  of  reform  to  the  test  of  ethical  prin- 
ciple; it  ejtpresses  also  their  interest  in  pro- 
moting peace  and  an  education  animated  and 
unified  by  an  ethical  purpose.  It  does  not,  how- 
ever, lay  stress  upon  the  relation  of  the  move- 
ment to  modern  liberalism,  its  frank  acceptance 
of  the  spirit  and  results  of  modem  science,  and 
its  repudiation  of  the  supernatural,  miraculous, 
and  priestly  elements  in  religion ;  nor  does  it  voice 
the  deeper  religious  seriousness  and  spirituality 
of  the  movement  By  some  of  the  leaders  this 
latter  is  very  strongly  emphasized;  and  some  of 
the  ethical  societies  are  primarily  churches  for 
inspiration  and  p^uidance  in  the  difficult  effort  to 
lead  the  good  life. 

While  the  inception  of  the  ethical  movement 
was  due  to  the  insight  and  prevision  of  Felix 
Adler,  and  its  first  powerful  impact  due  to  his 
attractive  eloquence  and  personal  power,  its 
rapid  growth  to  international  dimensions  is  clear 
evidence  that  it  met  a  deep  and  widespread 
need.  It  was  fitly  bom  on  American  soil;  for 
a  new  ethical  religion  and  ethical  church  for 
America  had  been  definitely  prophesied  and 
sketched  by  Emerson  in  his  later  essays  on 
'Worship*  and  'The  Sovereignty  of  Ethics.-' 
He  had  said:  *The  progress  of  religion  is 
steadily  to  its  identity  with  morals.  ...  It 
accuses  us  that  pure  ethics  is  not  now  formu- 
lated and  concreted  into  a  cultus,  a  fraternity 
with  assemblihgs  and  holy  days,  with  song  and 
book,  with  brick  and  stone.  .  .  .  America 
shall  introduce  a  pure  religion.  .  .  .  There 
will  be  a  new  Church  founded  on  moral  science ; 
at  first  cold  and .  naked,  a  babe  in  a  manjg^er 
again,  the  algebra  and  mathematics  of  ethical 
law,  the  church  of  men  to  come,  without  shawms, 
or  psaltery,  or  sadcbut;  but  it  will  have  heavea 
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and  earth  for  its  beams  and  rafters,  science  for 
symbol  and  illustration;  it  will  fast  enough 
gather  beauty,  music,  picture,  poetry?  The  de- 
velopment of  advanced  Unitarianism  through 
Channing  and  Parker  had  been  in  this  direction. 
It  had  two  practical  outcomes  —  the  Free  Relig- 
ious Association,  which  still  holds  annual  ses- 
sions; and  the  Ethical  Movement.  As  distin- 
guished from  the  Free  Religious  Association, 
which  expressed  vaguely  the  libertarian  ten- 
dencies of  Emerson's  thought,  the  Ethical  Move- 
ment gave  effect  to  the  positive  and  construc- 
tive tendency  which  found  clear  utterance  in  his 
prophecy.  Although  this  positive  spirit  was 
present  in  the  religious  society  conducted  in  New 
York  by  Octavius  B.  Frothingham — who  was 
wont  to  say,  after  he  had  retired  and  it  had  dis- 
banded, that  its  legitimate  successor  was  the 
Society  for  Ethical  Culture — it  was  not  until 
Felix  Adler  brought  to  the  new  movement  at 
once  an  ethical  outlook  and  philosophy  learned 
chiefly  in  the  school  of  Kant,  an  impassioned 
Hebraic  sense  of  religion  as  righteousness  of 
life,  and  a  practical  sense  of  the  urgency  and 
ethical  import  of  the  great  impending  moral 
issues  in  the  social,  industrial,  and  political 
world,  that  conditions  existed  for  the  full  birth 
of  the  new  etiiical  religion. 

The  most  distinctive  feature  of  this  new 
phase  of  religious  development  was  that  it  did 
not  propose  to  add  to  the  religions  of  the  past, 
in  the  way  in  which  these  had  multiplied* 
namely,  on  the  basis  of  differences  of  specula- 
tive belief.  Instead,  it  announced  the  basic  im- 
portance and  the  priority  of  the  ethical  factor 
m  religion.  It  approached  religion,  not  from 
the  credal,  but  from  the  practical  moral  stand- 
point; and  it  saw,  in  a  common  affirmation  of 
this  priority  and  supremacy  of  virtue  and  the 
good  life,  a  ground  of  union  for  people  of 
varying  philosophical  convictions,  or  none.  Fol- 
lowing Emerson,  it  asserted  that  character  and 
conduct  condition  creed  and  thought;  and  that 
it  is  only  by  sowing  a  worthy  character  that 
men  can  reap  a  vital  and  meaningful  creed.  It 
contended  that  no  certain  and  lasting  basis  of 
union  can  be  found  in  anything  so  variable  and 
personal  as  one's  philosophical  view  of  the 
world;  and  that  no  one  should  pledge  his  intel- 
lectual future  by  subscribing  to-day  to  a  creed 
which  to-morrow  he  may  outgrow.  What  a 
man  thinks  is  the  result  of  what  he  is,— the  out- 
come, therefore,  of  his  action,  his  experience,  his 
effort  and  his  love,  far  more  than  it  is  the  out- 
come of  his  deliberate  thought  and  accumulated 
knowledge.  This  pcsitioa  differed  ffx>m  that  of 
the  Comtian  Positivists  because  theirs  assumed 
a  final,  definite,  and  in  some  respects,  very 
negative  philosophy.  The  new  movement  al- 
lowed for  the  greatest  individual  differences  in 
men's  philosophical  interpretation  of  life,  save 
in  the  one  tenet  that  all  must  acknowledge 
the  sacred  obligation  imposed  by  man's  moral 
nature  to  live  the  good  life  and  to  follow  with- 
out swerving  the  dictates  of  duty  according  to 
the  best  light  that  is  in  each. 

On  the  basis  of  this  moral  earnestness  and 
this  attitude  of  moral  resolve  men  may  safely 
and  hopefully  work  backward  into  a  philosophy 
and  forward  into  a  faith.  Their  philosophy  and 
their  theory  of  moral  sanction  may  be  what  it 
will,  theistic  or  pantheistic,  materialistic  or  idea- 
listic; it  may  or  may  not  issue  in  a  faith  in 
immortality,  conditional  of  absolute.    This  is  a 


personal  concern,  and  the  statements  on  soch 
matters  frequently  made  by  the  leaders  of  ethicai 
societies  who  differ  much  in  their  philosophies, 
are  merely  expressions  of  personal  convic- 
tion, and  not  made  as  in  any  way  committing 
the  societies.  This  is  to  makt  a  clear  distinc- 
tion between  the  private  and  the  public  fac- 
tors of  religious  belief;  and  to  find  as  t&e  only 
possible  basis  for  religious  union,  for  those  who 
would  jealously  guard  their  intellectual  integrity, 
a  moral  aim  by  which  any  man  should  be 
ashamed  not  to  be  bound. 

The  ethical  niovement  has  been  criticized, 
notably  of  late  by  Charles  Booth,  in  his  con- 
cluding volume  reporting  the  life  of  the  poor 
in  London,  as  lacking  in  imaginative  color  and 
appeal,  and  therefore  unlikely  to  spread  among 
the  masses  of  the  people.  Perhaps  Emerson  was 
right  in  emphasizing  the  austerities  of  the  new 
religion  in  its  early  protestant  phases.  But 
at  heart  it  is  genial  and  passionately  human. 
It  has  nothing  sensationally  novel  to  offer;  it 
does  not  compete  with  picturesque  claimants  like 
Theosophy,  Christian  Science,  Vedantism,  etc., 
and  it  may  be  a  fact  that  ^^plain  goodness,*  *mere 
morality,^  Hhe  beauty  of  holiness,*  will  not  yet 
draw  many  with  their  old-new  evangel.  And  yet 
one  finds  among  its  adherents  nothmg  less  than 
a  new  type  of  the  religious  temperament,  voicing 
a  new  imaginative  sense  of  the  hidden  mysteries 
and  wonders  of  the  moral  personality,  the  new 
unrevealed  heights  and  depths  of  the  moral  life, 
the  unrealized  joyousness  of  devotion  to  duty  and 
to  service.  Percival  Chum, 

Editor  the  ^Ethical  Record.^ 

Ethics  (from  Gr.  ii$Md,  having  to  do 
with  conduct,  from  ^^,  character,  length- 
ened form  of  ^PSy  cuslom,  manners ;  cf.  morals, 
from  Latin,  mos,  mores,  customs),  that  branch 
of  the  theory  of  conduct  which  is  concerned 
with  the  formation  and  use  of  judgments  of 
right  and  wrotis,  and  with  intellectual,  emo- 
tional, and  executive,  or  overt,  phenomena,  which 
are  associated  with  such  judgments,  either  as 
antecedents  or  consequents.  As  a  branch  of 
the  theory  of  conduct,  it  is  generically  akin  to 
the  sciences  of  jurisprudence,  politics  and  eco- 
nomics; but  it  is  marked  off  from  such  sciences 
in  that  it  considers  the  common  subject-matter 
of  human  conduct  from  the  standpoint  of  right- 
ness  and  wrongness.  Such  terms  as  good  and 
evil,  the  dutiful  or  obligatory,  might  be  used  in 
the  definition  as  substitutes  for  the  terms  *right* 
and  *wrong,*  but  good  and  evil  are  somewhat 
too  wide  in  scope,  including,  for  instance,  eco- 
nomic utilities,  commodities  and  satisfactions; 
while  duty  is  somewhat  too  narrow  an  idea, 
emphasizing  the  notion  of  control  at  the  ex- 
pense of  the  idea  of  the  good  and  desirable. 
^Right*  and  *^wrong*  designate  exactly  those 
phases  of  good  and  evil  to  which  the  idea  of  the 
obligatory  is  also  applicable.  The  tenns  moral 
philosophy,  moral  science,  and  morals  have  also 
been  used  to  designate  the  same  subject  of  in- 
quiry. 

In  its  historical  devdopmsnt,  ethics  has  been 
regarded  as  a  branch  of  philosophy,  as  a  scienee, 
and  as  an  act  *^  often  as  a  composite  of  two  or 
all  of  these  in  varying  proportions.  As  a  branch, 
of  philosophy,  it  is  trie  business  of  ethics  t» 
investigate  the  nattire  and  reality  of  certain  con- 
ceptions in  connection  with  fuTldamental  theories 
of  the  universe.     It  is  the  theory  of  reality  in' 
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its  inofal  aspect.  The  term  good  is  taken  to 
denote  or  describe  a  property  of  ultimate  and 
absolute  being.  As  such,  it  is  usually  co-ordi- 
nated with  two  other  fundamental  properties  of 
reality,  the  true  and  the  beautiful ;  and  the 
three  philosophic  disciplines  are  defined  as 
ethics,  logic,  and  aesthetics.  Even  when  so 
much  emphasis  is  not  thrown  upon  the  place  of 
the  good  in  the  general  scheme  of  the  universe, 
ethics  may  still  be  regarded  as  a  branch  of 
philosophy,  because  concerned  with  the  ideal, 
with  what  ought  to  be,  or  with  what  is  abso- 
lutely desirable,  as  distinct  from  the  actual,  the 
existent,  the  phenomenal.  From  this  point  of 
view,  ethics  is  regarded  as  normative  in  char- 
acter, that  is,  concerned  with  establishing  and 
justifying  certain  ultimate  norms,  standards,  and 
rules  of  action. 

In  contrast  with  such  functions,  ethics 
as  a  science  is  concerned  with  collecting, 
describing,  explaining  and  classifying  the  facts 
of  experience  in  which  judgments  of  right  and 
wrong  are  actually  embodied  or  to  which  th^ 
apply.  It  is  subdivided  into  social,  or  socio- 
logical, ethics,  and  individual,  or  psychological, 
ethics,  (o)  The  former  deals  with  the  habits, 
practices,  ideas,  bdief  s,  expectations,  institutions, 
etc.,  actually  found  in  history  or  in  contem- 
porary life,  in  different  races,  peoples,  grades  of 
culture,  etc,  which  are  outgrowths  of  judgments 
of  the  moral  worth  of  actions  or  which  operate 
as  causes  in  developing  such  judgments.  Up  to 
the  present,  social  ethics  has  been  developed 
mainly  in  connection,  (i)  with  discussion  of  the 
evolution  of  morality,  either  by  itaelf  or  in  con- 
nection with  institutions  of  <law  aad  judicial 
procedure,  or  of  religious  cult  and  rile;  or  (a) 
with  problems  of  contempomry  sodal  hfe, 
particularly  with  questions  of  philanthropy, 
penology,  legislation,  regarding  divorce,  the 
family  and  industrial  reform  — such  as  child- 
labor,  etc  In  both  aspects  it  is  closely  connected 
with  the  science  of  sociology.  It  is  sometimes 
called  inductive,  or  in  its  second  aspect,  appHed 
ethics,  (b)  Psychological  ethics  is  concerted 
with  tracing  in  the  individual  the  origin  aiAd 
growth  of  the  moral  consciousness,  that  is,  of 
judgments  of  right  and  wrong,  feelings  of  obUga- 
tion,  emotions  of  remorse,  shame,  of  desire  for 
approbation ;  of  the  various  habits  of  action  which 
are  in  accord  with  the  judgment  of  right,  or  the 
virtues ;  with  the  possibility  and  nature,  from  the 
standpoint  of  the  psychical  structure  of  the  indi- 
vidual, of  free,  or  voluntary,  action.  It  gathers 
and  organizes  psychological  data  bearing  upon 
the  nature  of  intention,  and  motive;  desire,  effort 
and  choice;  judgments  of  approbation  and  dis- 
approbation; emotions  of  sympathy,  pity  in 
relation  to  the  impulse  of  self>preservation  and 
the  formation  ana  reformation  of  habit  in  its 
effect  upon  character,  etc  In  other  words,  it 
treats  behavior  as  an  expression  of  certain 
i>sychical  elements  and  groupings,  or  associa- 
tions: psychological  analysis. 

Ethics  as  an  art  is  concerned  with  discovering 
and  formulating  rules  of  acting  in  accordance 
with  which  men  may  attain  their  end.  These 
rules  may  be  considered  as  of  the  nature  either  of 
injunctions  or  commands,  which  prescribe  as  well 
as  instruct;  or  as  technical  formulae  which  in- 
dicate to  the  individual  the  best  way  of  proceed- 
ing toward  a  desired  result,  thus  not  different 
in  kind  from  rules  of  painting,  or  of  carpentry. 
Which  view  is  taken  depends  usually  upon  the 
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kind  of  philo8<»hy  with  whidi  ethics  as  an  art  is 
associated.  Ethics  as  an  art  may  also  be  an  out* 
growth  Of  either  a  general  philosophy  of  oonduct, 
or  of  a  scientific  analysis  of  it  Thus,  from  the 
philosophic  point  of  view,  a  recent  writer^ 
Sorley,  in  the  Dictionary  of  Philosophy  and  Psy- 
chology (Vol.  L,  p.  346,  1902),  «ays  of  ethics: 
^It  has  to  do  not  merely  with  actual  conduct, 
but  with  right  or  good  conduct,  and  accordingly 
with  an  ideal  from  which  rules  may  be  laid 
down  for  actual  conduct.^  It  is  dear  that 
the  philosophical  establishment  of  the  ideal 
is  considered  to  terminate  in  rules  for  its 
attainment  On  the  other  hand,  Jeremy  Ben- 
tham  in  his  ^Principles  of  Legislation^  (1789), 
having  before  insisted  that  ethics  is  a  science 
whose  truths  are  to  be  discovered  *only  by  inves- 
tigations as  severe  as  mathematical  ones,  and 
-beyond  all  comparison  more  intricate  and  ex- 
-tensive,®  goes  on  to  define  ethics  *as  the  art  of 
directing  men's  actions  to  the  production  of  the 
greatest  possible  quantity  of  happiness,^  and 
says  it  is  the  business  of  private  ethics  ^to 
.instruct  each  individual  in  what  manner  to 
govern  his  own  conduct  in  the  details  of  lifc^ 
Thus  AS  an  art  ethics  may  be  .grounded  upon 
either  a  philosophy  or  a  science. 

As  may  readily  be  inferred  from  the  above 
account,  some  of  the  most  serious  problems  of 
ethics  at  present  are  concerned  with  defining  and 
delimiting  its  own  scope,  basis  and  aims.  From 
a  purely  abstract  point  of  view,  all  three  conce^ 
tions  can  exist  harmoniously  sule  by  side.  It  is 
.possible  theoretically  to  regard  certain  topics 
^s  assigned  to  ethics  as  a  branch  of  philosophy, 
others  to  its  scientific  phase,  and  others  to  the 
practical,  or  to  ethics  as  an  art  .  But  no  consensus 
as  to  these  various  possible  assignments  exists. 
Usually  those  who  insist  that  ethics  is  a  branch 
of  philosophy  deny  that  it  can  be  anything  else; 
they  deny  that  any  descriptive  and  explanatory 
account  of  actual,  as  distinct  from  ideal,  conduct, 
deserves  the  name  of  ethics.  What  we  have 
above  treated  as  belonging  to  the  science  of 
ethics  is  by  them  treated  as  really  a  matter  of 
history,  sociology  and  psychology,  not  of  ethics 
.proper  at  all.  Thus  Green,  ^Prolegomena  to 
Ethics^  (1883),  begins  by  attempting  to  prove 
that  a  natural  science  of  ethics  is  inherently 
impossible,  because  moral  conduct  by  its  nature 
implies  an  ideal  that  transcends  actual  conduct 
which  alone  can  be  made  a  matter  of  observa- 
tion and  experiment,  and  sets  up  an  obligation 
which  in  its  absoluteness  transcends  all  the 
sanctions  of  experience..  On  the  other  hand, 
tho-se  who  have  occupied  themselves  with  the 
scientific  analysis  of  moral  behavior  and  char- 
acter, have  usually  denied  the  legitimacy  of  the 
philosophic  aspect.  Thus  Bentham  expressly 
regards  all  philosophical  inquiries  as  doomed 
to  result  in  sterility,  in  mere  doinnatic  personal 
assertions,  or,  as  he  calls  them,  Hpse  dixitsy  A 
more  recent  writer,  Leslie  Stephen,  <  Science  of 
Ethics>  (1882),  without  absolutely  denying  the 
possibility  in  the  remote  future  of  a  metaphysics 
of  conduct,  says  that  the  metaphysical  view  is 
entirely  irrelevant  to  a  scientific  treatment. 
Along  with  this  uncertainty  as  to  the  defining 
aim  and  characteristic  methods  of  ethics,  are 
naturally  found  a  large  number  of  subordinate 
and  secondary  controversies  and  divisions  of 
opinion. 

As  a  matter  of  fact,  however,  in  every  his- 
torical period  there  have  been  found  hiitbicaL 
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theories  some  connection  with  general  philo- 
sophic thought,  and  with  the  data  of  behavior 
exhibited  in  experience  (or  the  scientific  aspect) 
and  with  the  further  direction  and  con- 
duct of  life  —  the  practical  aspect.  Historically, 
ethics  has  passed  through  three  epochs:  (i) 
tlie  Graeco- Roman ;  (2)  the  Patristic-Mediaeval; 
(3)  the  Early  Modern;  terminating  with  say  the 
French  Revolution,  and  may  now  be  regarded 
as  having  entered  upon  a  fourth  stage.  In  each 
period,  a  certain  practical  interest  is  uppermost 
m  social  life,  and  this  interest  serves  to  con- 
centrate and  direct  attention  toward  certain 
relevant  theoretic  problems.  An  adequate  ac- 
count of  ethical  thought  accordingly  is  possible 
only  in  connection  with  the  larger  civilization 
and  culture  of  which  it  is  a  part  Brief  char- 
acterizations of  the  main  problem  of  each  epoch 
in  its  wider  social  tendencies  will  serve,  how- 
ever, to  point  out  (a)  the  philosophic,  (b)  the 
scientific,  (c)  the  practical  centre  of  ethics  in 
each  period. 

The  Graeco-Roman  period  was  characterized 
by  the  disintegration  of  local  custom,  tradition 
and  institution,  civil  and  religious,  coincident 
with  the  spread  of  cosmopolitan  learning  and  the 
formation  of  an  inclusive  political  organization 
taking  effect  in  both  legislation  and  administra- 
tion—  Greek  culture  and  the  Roman  empire. 
With  the  disintegration  of  the  habits  and  modes 
of  life  which  had  previously  defined  the  sphere 
of  legitimate  individual  satisfaction,  and  which 
supplied  the  sanctions  of  the  moral  life,  there 
was  necessarily  coincident  an  inquiry  which 
attempted  to  establish  through  reflection  ade- 
quate substitutes  for  the  waning  institutional 
modes  of  control.  One  of  the  results  of  modem 
historical  science  is  the  proof  of  the  extent  and 
stringency  of  the  force  of  custom  in  early  life. 
It  is  custom  which  defines  the  morally  right  and 
obligatory,  and  it  is  custom  which  enforces  its 
own  demands.  In  it  are  bound  together  morals, 
law,  and  religion,  and  all  are  bound  into  the 
very  life  of  the  people,  emotional  and  intellectual, 
as  well  as  practical.  Where  custom  rules,  moral 
theory  is  unnecessary  and  indeed  impossible.  In 
the  6th  and  5th  centuries  before  Christ,  this 
regime  of  custom  was  irretrievably  shaken  in 
the  Greek  world,  and  with  a  twofold  result 
upon  morals.  Many  thought  that  all  sanctions 
for  morality  had  disappeared,  or  at  least  lost 
validity,  and  that  pure  individualism  in  thought 
and  conduct— tempered  at  best  only  by  some 
judicious  regard  to  consequences  —  was  the 
proper  outcome.  Others,  prevented  by  what 
they  regarded  as  the  low  moral  standards  of 
customary  morality  from  coming  to  its  defense 
were  also  shocked  by  the  demoralization  attend- 
ant upon  ethical  individualism,  and  set  to  work 
to  discover  a  universal  and  unassailable  basis 
for  a  higher  type  of  ideal  morality.  In  this 
conflict,  ethical  theory  was  born. 

The  GrcBco'Roman  Period  (6th  century  ac 
to  5th  A.D.) — The  controversy  originated  in  a 
discussion  as  to  v/hether  morality  exists  by 
convention  ^  (»*M«),  by  arbitrary  enactment 
($4v€i),  or  in  reality,  that  is  (in  the  termi- 
nology of  the  time),  *by  nature,*  (^Ara), 
or  in  the  nature  of  things.  Some  of  the  Sophists 
taught  that  morality  was  a  creature  of  the 
efforts  of  the  rulers  of  a  community,  being  a 
device  on  their  part  to  keep  others  in  subjection 
for  the  better  indulgence  of  their  own  desires  — 
much  as  many  of  the  ^free-thinkers^  of  the  i8th 


century  (in  many  respects  the  modem  con- 
geners of  the  Sophists)  taught  that  religion 
was  an  invention  of  state-craft  and  priest-craft. 
Others  taught  that  it  was  a  product  of  social 
agreement  or  institution.  Some  of  the  nobler 
Sophists  (like  Protagoras,  see  the  Platonic 
dialogue  of  the  same  name)  interpreted  this  as 
praise  of  the  state  of  civilization  and  culture  as 
against  the  raw,  crud^  state  of  nature;  while 
others  taught  that  it  was  merely  a  conventional 
means  to  personal  satisfaction,  and  hence  had  no 
binding  force  when  short-cuts  to  happiness  were 
available.  In  the  meantime,  the  actual  moral 
discipline  of  the  Greek  city-state  was  much  re- 
laxed, partly  because  of  the  interminable  dissen- 
sions of  party  strife;  and  partly  because  the 
religious  beliefs  which  were  the  foundation  of 
civic  life  were  fast  becoming  incredible.  Socrates 
(about  470  B.c-399  B.C.)  was  apparently  the  first 
to  undertake  a  positive  and  constructive  analysis 
of  moral  ideas.  He  made  the  following  con- 
tributions: (i)  All  things  have  to  be  consid- 
ered with  reference  to  their  end,  which  indeed 
constitutes  their  real  ^nature*;  the  end  of  each 
thing  is  its  good.  Man  must  therefore  have  his 
own  end,  or  good ;  this  is  real  and  inherent,  not 
conventional  nor  the  product  of  law.  (2)  To 
know  is  to  grasp  the  essential,  real  being  of  a 
thing — its  ^nature,*  or  end;  "know  thyself*  is 
the  essence  of  morality ;  it  means  that  man  must 
base  his  activity  upon  comprehension  of  the  true 
end  of  his  own  being.  All  evil  is  really  involun- 
tary, based  on  ignorance,  or  misconception  of 
man's  true  good.  To  be  ignorant  of  the  good 
is  the  one  disgrace.  If  a  man  does  not  know  it 
—  and  Socrates  professed  that  he  did  not  —  he 
can  at  least  devote  himself  seriously  to  inquir- 
ing, to  the  effort  to  learn.  If  not  wise  (a  soph- 
ist) he  can  at  least  be  a  lover  of  wisdom  (a 
philosopher).  And  until  he  attains  knowledge^ 
the  individual  will  be  Ipyal  to  the  responsibilities 
of  his  own  civic  life. 

The  two  conceptions  of  the  good  as  some- 
how the  fulfilment  of  man's  true  nature  or 
reality,  and  as  attainable  only  under  conditions 
of  rational  insight  are  the  bases  of  all  later 
Greek  thought.  Opinions  differed  to  what  man's 
end  is,  and  as  to  the  character  of  true  knowledge 
of  it.  The  extreme  division  was  between  the 
Cynic  school,  the  forerunner  of  the  Stoics, 
founded  by  Antisthenes  (about  444  B.c.-3696.c)y 
and  the  Cyrenaic  (the  precursor  of  Epicurean- 
ism), founded  by  Aristippus  (about  435  B.a- 
360  B.C.).  The  former  taught  that  virtue,  mani- 
fested in  temperance  or  self-control,  is  the  one 
and  only  good,  pleasure  as  an  end  being  evil, 
and  that  it  is  known  by  pure  reason.  The  latter 
taught  that  pleasure,  known  only  in  feeling  (the 
sensation  of  a  gentle  and  continuous  change) 
is  the  good.  The  wise  man  of  Socrates  is  he 
who  knows  this  moderate  and  enduring  pleasure 
and  is  not  captured  by  sudden  and  violent 
passion.  Both  schools  take  a  somewhat  antago- 
nistic attitude  toward  the  state;  the  Cynic  em- 
phasizing the  superiority  of  the  sage  to  govern- 
ment and  authority,  well  illustrated  in  the 
anecdotes  of  Diogenes  and  Alexander  the  Great ; 
the  Cyrenaic  holding  that  the  pleasures  of 
friendship  and  social  companionship  of  the  con- 
genial are  superior  to  those  of  participation  in 
public  life.  These  schools  thus  set  two  of  the 
fundamental  problems  of  subsequent  ethical 
theory,  namely,  the  nature  of  the  good,  and  the 
nature  of  knowledge  of  it;  and  supplied  the 
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framework  of  later  schools  of  thought.  Those 
who  hold  that  pleasure  is  the  good  arc  termed 
Hedonists  (Gr.  ^Soyij^  pleasure)  those  who 
held  to  its  residence  in  the  virtuous  will  Per- 
fectionists, or  (with  certain  qualifications  added) 
Rigorists.  Those  who  hold  that  it  is  known 
through  reason  are  Intuitionalists,  the  other 
school,  Sensationalists  or  Empiricists. 

Plato  (q.v.)  (about  427  b.c.~347  b.c)  at- 
tempted a  synthesis  of  the  conceptions  of  the 
two  schools  just  referred  to,  with  a  constructive 
programme  of  social,  political  and  educational  re- 
form, and  with  a  reinterpretation  of  earlier 
philosophic  theories  of  the  universe  and  of 
knowledge.  His  most  characteristic  doctrines 
are  (i)  the  generalization  of  the  Socratic  con- 
ception of  the  good  as  constituting  the  true 
essence  or  nature  of  man.  Under  the  influence 
of  philosophic  concepts  derived  from  a  variety 
of  sources,  Plato  conceived  man  as  essentially 
a  microcosm;  as  the  universe  in  miniature. 
He  is  composed  of  a  certain  arrangement  of  the 
elements  of  reality  itself;  hence  he  can  be  truly 
known  only  as  the  real  nature  of  the  universal 
reality  which  constitutes  him  is  known ;  his  good 
is  ultimately  one  with  the  final  cause  or  good 
of  the  universe.  Thus  Plato  goes  even  farther 
than  Socrates  in  asserting  that  morality  is  by 
nature  —  it  is  by  the  nature  not  only  of  man 
but  of  absolute  reality  itself,  which  is  thus  given 
an  ethical  or  spiritual  interpretation.  Thus  he 
grounded  ethics  on  general  philosophic  concep- 
tions and  has  been  the  model  for  all  since  who 
have  distinctly  conceived  ethics  to  be  a  branch 
of  philosophy.  Moreover,  since  he  regards  the 
ultimate  good  of  the  universe  as  one  with  God 
and  as  the  animating  purpose  in  the  creation  of 
physical  nature,  he  brings  ethics  into  connection 
with  religion,  and  with  man's  relations  to  the 
world  about  him.  (2)  Plato  regarded  the  state 
in  its  true  or  ideal  form  as  the  best  embodiment 
or  expression  of  the  essential  nature  of  indi- 
vidual man ;  as  indeed  more  truly  man  than  any 
one  individual.  In  its  true  organization,  it 
reflects  or  images  the  constitution  of  the  ultimate 
good.  Thus  Plato  brings  ethics  back  into  con- 
nection with  politics  as  the  theory  of  ideal  social 
organization.  Practically,  he  delineates  this 
state  in  outline  (especially  in  his  Republic,  and, 
with  greater  attention  to  feasible  detail  in  his 
Laws),  and  proposes  in  view  of  this  ideal  a 
specific  reform  of  the  existing  order,  instead  of 
disregard  of  it  as  with  Cynic  and  Cyrenaic. 
(3)  He  sets  forth  a  scheme  of  the  good  as 
realizable  in  human  nature,  which  endeavors  to 
combine  the  one-sided  extremes  of  mere  pleas- 
ure, and  mere  virtue.  He  conceives  the  good 
to  be  the  fulfilment  of  all  the  capacities,  facul- 
ties or  functions  of  human  nature,  the  fulfil- 
ment of  each  power  being  accompanied  with  its 
own  appropriate  pleasure,  and  all  being  ordered 
and  bound  together  in  a  harmonious  whole  by 
a  law  of  measure  or  proportion  which  assigns 
to  each  its  proper  place;  at  the  head,  the  pleas- 
ure of  pure  knowledge;  at  the  bottom,  the 
appetites;  between,  the  pleasures  of  the  nobler 
senses  (sight  and  hearing),  and  of  the  higher 
impulses —  ambition,  honor,  etc.  The  right  func- 
tioning of  each  is  virtue ;  its  product  is  pleasure. 
The  system  of  pleasures  according  to  virtue  is 
the  good.  Moreover,  he  specifies  four  cardinal 
virtues  which  result  —  wisdom,  the  knowledge 
of  the  good  or  organized  whole;  justice,  the  law 
of  prc^ortion  or  measure;  courage,  the  asser- 


tion of  the  higher  tendencies  against  the  ple*i- 
ures  and  pains  arising  from  the  contemplation 
or  imagination  of  the  lower;  temperance,  the 
law  of  subordination  in*  accordance  with  which 
each  lower  function  is  restrained  from  usurping 
the  place  of  the  higher.  Plato's  system  of  ethics 
remains  the  standard  of  ethical  theories  of  the 
*^self- realization'*  type. 

Aristotle  (q.v.)  (384  B.C.-322  B.C.)  gave  the 
philosophic  considerations  of  Plato  a  more 
scientific  and  empirical  turn  — a  contrast,  how- 
ever, which  is  often  exaggerated.  He  protested 
against  the  identification  by  Plato  of  human  end 
or  good  with  that  of  the  universe,  and  conse- 
quently attached  less  importance  to  knowledge 
in  the  form  of  philosophic  insight,  and  more 
to  practical  insight  or  wisdom.  But,  in  the  main 
assuming  the  Platonic  basis,  he  carried  into 
detail  the  analysis  of  human  faculties  or  func- 
tions involved  in  conduct,  giving  a  careful 
analysis  of  desire,  pleasure  and  pain,  of  the 
various  modes  of  knowledge,  of  voluntary  action, 
and  making  a  remarkable  analysis  of  the  various 
forms  of  virtue  and  vice  actually  current.  In 
a  word,  he  emphasized  in  detail  psychological 
and  social  aspects,  merely  sketched  by  Plato. 
On  the  social  side,  it  had  become  obvious  that 
the  comprehensive  scheme  of  reform  entertained 
by  Plato  was  impossible;  and  here,  also,  Aris- 
totle is  free  to  undertake  a  more  empirical  de- 
scription and  analysis  of  various  forms  of  gov- 
ernment and  organization  in  their  moral  bases 
and  bearings.  When,  in  the  12th  and  13th  cen- 
turies A.D.  the  works  of  Aristotle  were  again, 
made  known  to  the  European  world,  first  through 
translations  from  the  Arabic  and  then  from  the 
Greek,  Aristotle's  ethics  became  embodied  in  the 
ofiicial  philosophy  of  the  Roman  Catholic  Church, 
especially  in  the  writings  of  St.  Thomas  Aqui- 
nas (1225-74),  and  found  literary  expression  in 
the  Divine  Comedy  of  Dante.  His  ethical  writ- 
ings have  more  profoundly  affected  common 
speech  and  thought  than  those  of  any  other 
writer,  and  to  a  large  extent  have  become  a  part 
of  the  moral  common-sense  of  civilized  humanity. 

The  details  of  later  ethical  philosophy  in 
Greece  and  Rome  form  an  interesting  part  of 
the  history  of  ethics,  but,  with  one  exception, 
supply  no  new  idea  of  sufficient  importance  to 
need  mention  here.  The  exception  is  the  Stoic 
conception  of  virtue  as  ^'living  in  accordance 
with  nature,*  and  the  conception  of  the  ®law 
with  nature*  which  grew  out  of  this.  This  idea, 
under  the  form  of  jus  naturale,  was  taken  up 
into  Roman  jurisprudence,  and  became  the  ideal 
of  a  common  moral  law  which  underlies  all  dif- 
ferences of  positive,  municipal  law,  and  which, 
accordingly,  forms  an  ethical  standard  by  which 
positive  law  can  be  tried,  and  its  diversities  re- 
duced to  a  common  denominator.  It  reappeared 
in  the  Middle  Ages  in  the  form  of  the  natural  law 
(as  distinct  from  revealed  or  supernatural  law), 
written  on  the  «fleshly  tablets  of  the  heart,»  and 
was  thus  indirectly  influential  in  forming  the  still 
current  notion  of  conscience  as  a  moral  legisla- 
tive force.  It  came  out  in  continental  ethical 
thought  of  the  17th  and  i8th  centuries  in  the  con- 
ception of  moral  law  as  something  analogous  to 
a  system  of  mathematical  axioms,  definitions  and 
demonstrations,  discoverable  by  reason,  and 
forming  the  framework  of  both  individual  and 
political  ethics. 

Patristic  Medierval  Period  (5th  to  15th  cen- 
turies A.D.) —  The  second  period  of  ethical  history  j 
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,is  characterized  by  the  subordination  of  ethics, 
as  a  branch  of  philosophy,  to  theolo^.  The  dis- 
tinctive features  contributed  in  this  period  to 
subsequent  ethics  are-  the  emphasis  laid  upon 
ideas  of  law,  authority,  obligation  or  duty,  and 
merit  or  demerit,  namely,  the  good  as  religious 
salvation  involving  a  knowledge  and  love  of 
God  as  supreme  perfection,  possible  only  in  the 
next  world;  and  evil  as  sm,-  guilt  also  need- 
ing supernatural  expiation.  Because  of  the  em- 
J)hasis  upon  law  a^d  authority,  moral  ideas  are 
argely  assimilated  to  forensic  and  juridical 
conceptions.  Most  significant,  however,  for 
ethical  theory  is  the  transfer  of  theoretical  in- 
terest from  the  conception  of  the  good,  the 
central  idea  of  ancient  ethics,  to  that  of  obliga- 
tion. Not  the  natural  end  of  man,  but  the  duty 
of  absolute  submission  of  will  to  transcendent 
moral  authority  was  the  keynote.  And  even 
when  ethics  was  freed  from  subservience  to 
theology,  it  still  remained  easier  for  the  modem 
mind  to  conceive  of  morality  in  terms  of  the 
nature  and  authority  of  duty  than  as  the  process 
of  realizing  the  good.  On  the  more  concrete, 
empirical  side,  the  great  contribution  of  me- 
diaeval theory  was  in  depicting  the  moral  drama, 
the  struggle  of  good  and  evil,  as  it  goes  on  in 
the  individual  soul.  The  fact  that  this  was 
fraught  with  significance  for  an  endless  future 
life  made  it  a  subject  of  anxious  and  minute 
attention;  and  here,  too,  even  when  the  moral 
region  was  later  marked  off  more  or  less 
definitely  from  the  religious,  modem  thought 
owes  its  consciousness  of  the  subtle  perplexities, 
temptations  and  shades  of  moral  effort  and  issue 
to  mediaeval  rather  than  to  ancient  ethics. 

Early  Modern  Period  (The  Reformation  to 
the  French  Revolution). — ^The  complexity  and 
variety  of  moral  theory  and  inquiry  since  the 
15th  century,  as  well  as  its  relative  nearness, 
make  it  difficult  to  secure  the  perspective  neces- 
sary to  its  proper  characterization.  It  is  all 
more  or  less  connected,  however,  with  the  strug- 
gle toward  greater  individual  freedom,  and  with 
the  problem  of  maintaining  a  stable  associated 
and  institutional  life,  on  the  basis  of  recog- 
nition of  individuality  —  the  democratic  move- 
ment. In  its  earliest  period,  modern  ethics  was 
largely  characterized  by  reaction  against  scho- 
lasticism; it  was  an  effort  to  secure  a  basis  for 
ethics  free  from  subordination  to  theolog>'  and 
to  mediaeval  philosophy,  and  the  schoolmen's 
versions  of  Aristotle.  Moreover  so  much  of 
energy  was  expended  in  the  practical  effort  to 
get  freedom  of  thought,  of  political  action,  of 
religious  creed,  of  commercial  life,  that  moral 
theory  turned  largely  upon  detailed  questions 
arising  out  of  the  practical  struggle.  This  ac- 
counts to  a  considerable  extent  for  the  scattered, 
fragmentary  condition  of  modern  ethics  as  com- 
pared with  the  systematic  character  of  either 
Greek  or^  mediaeval  thought.  Moreover,  the 
very  gaining  of  intellectual  freedom  of  inquiry 
opened  up  countless  fields  of  interest.  Ethical 
problems  sprang  into  existence  at  every  turn ; 
every  new  movement  in  industry,  in  politics, 
national  and  international,  and  in  art,  brought 
with  it  a  new  ethical  problem.  Social  life  was 
itself  undergoing  such  rapid  change,  and  in  such 
tentative,  uncertain  ways,  that  each  of  these 
problems  had  to  be  attacked  independently.  The 
result  is  a  critical,  controversial  and  individual- 
istic, rather  than  a  constructive  and  systematized 


ethics  —  with  the  advantage,  however,  of  re- 
markable richness  in  detail. 

Continental  ethics  followed  the  prevailing 
philosophic  method  of  rationalism:  the  attempt 
to  build  up  a  theory  of  conduct,  individual  and 
social,  on  the  basis  of  pure  reason,  independent 
of  revelation  of  ecclesiastic  authority,  or  positive 
institutions.  While  the  method  was  a  priori  in 
namCj  as  matter  of  fact  it  drew  largely  upon  the 
inheritance  of  generalized  Roman  law,  attempt- 
ing to  harmonize  and  purify  it  in  accordance  with 
ideals  of  unity  and  comprehensiveness  which 
were  supposed  to  represent  the  demands  of 
reason.  Grotius  (1583-1645)  was  the  founder 
of  this  movement,  and,  in  his  De  Jure  Belli  et 
Pads,  used  the  idea  of  law  which  is  founded 
upon  man's  rational  nature,  which  in  turn  is 
inherently  social,  to  place  international  relations 
of  comity,  commerce  and  war  upon  a  more  hu- 
mane and  enlightened  basis.  His  German  sue* 
cessors,  Puffendorf  (1632-94),  Leibnitz  (1646- 
1716),  Thomasius  (1655-1728),  Wolff  (1679- 
1754),  carried  on  with  greater  critical  acumen 
and  more  adequate  philosophic  instruments,  the 
same  work,  and  finally  developed  a  complete 
system  of  rights  and  duties  (called  Naturrecht 
after  Jus  Nalurale)  applicable  to  all  spheres  of 
private,  domestic,  civil,  political  and  interna- 
tional life  —  a  code  of  morals,  positive  in  effect, 
but  supposed  all  to  be  drawn  deductively  from 
rational  first  principles.  Upon  the  whole,  the 
influence  of  German  ethical  ratk)nalism  was 
conservative;  the. result  in  fundamentals  was  the 
justification  of  the  existing  social  order,  purged 
of  inconsistencies  and  reformed  of  abuses  in 
detail.  French  rationalism  took  a  different  turn. 
It  attempted  a  synthesis  of  the  more  basal  notions 
of  the  newly  arisen  physical  science  with  psycho- 
logical ideas  borrowed  from  Locke  aiKl  his  Eng- 
lish successors.  It  was  rationalistic  not  so 
much  in  attempting  to  deduce  an  ethical  system 
from  the  conceptions  of  reason,  as  in  subjecting 
the  existing  order  of  belief  and  institutions  to 
unsparing  criticism  as  anti-scientific  In  its 
extreme  forms  it  seemed  to  demand  an  abroga- 
tion of  existing  institutions,  the  erection  of  the 
same  tabula  rasa  in  social  matters,  that  Descartes 
had  postulated  in  intellectual,  and  a  creation, 
de  novo,  by  sheer  voluntary  action,  of  a  new  social 
order,  aiming  at  universal  happiness.  Reason 
gives  an  ideal  of  society  in  which  all  men  shall 
be  free  and  equal,  and  in  which  economic  want 
and  misery  shall  be  abolished,  and  a  widely  dif- 
fused intelligence  and  wealth  shall  be  instituted. 
Pessimistic  to  the  extreme  as  regards  the  ex- 
isting order,  it  was  equally  optimistic  as  to  the 
possibilities  of  social  organization,  culminating 
in  the  conception  of  the  infinitely  progressive 
perfectibility  of  human  nature;  thus  Helvetius, 
1715-1771  (De  Tesprit,  1758;  De  THomme,  pub- 
lished 1773)  ;  Diderot  (1713-1784)  ;  Condillac 
(1715-1780);  D'Holbach  (1723-1789),  especially 
<Systeme  SociaP  (i773) ;  Condorcet  (i743- 
1794).  While  German  ethics  had  emphasized 
the  conception  of  natural  law  which  is  social  in 
nature,  French  thought  culminated  in  a  deifi- 
cation of  natural  rights  which  are  individual  in 
their  import  and  location.  Certain  characteristic 
features  of  not  only  the  French  Revolution  btrt 
of  the  thought  of  American  publicists  in  the 
latter  half  of  the  i8th  century  are  directly  trace- 
able to  this  influence. 

English   ethical  theory   received   its  impetus 
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from  Hobbes  ( 1 588-1679) .  He  bcgms  with  an 
analysis  of  the  make-up  of  the  individual,  and 
resolves  the  latter  into,  a  bundle  of  egotistic  im- 
pulses, all  aiming  at  unrestricted  satisfaction. 
He  denies  the  existence  of  any  inherent  social 
tendency,  or  of  anything  *rationaP  in  the  in- 
dividual save  as  deliberation  may  be  involved  in 
the  individual's  efforts  after  satisfaction.  The 
social  counterpart  of  this  unlimited  individualism 
is  chaos,  anarchy,  conflict  — the  war  of  all 
against  all.  Hence  the  individual's  quest  for 
happiness  is  self-contradictory.  It  is  possible 
of  fruition  only  within  the  state  of  absolute 
power  which  prescribes  to  each  individual  the 
proper  sphere  of  the  exercise  of  his  powers. 
The  state  is  thus  the  author  and  sanction  of  all 
moral  distinctions  and  obligations.  The  au- 
thority of  this  state  with  respect  to  individuals 
is  absolute ;  since  the  source  of  moral  law,  it  can- 
not be  subject  to  anything  beyond  itself.  There 
are  thus  three  strains  in  Hobbes'  teaching.  The 
psydiological,  which  teaches  pure  egotism  and 
hedonism;  the  ethical,  which  makes  the  state 
the  source  of  moral  values  and  relations ;  the 
political,  which  makes  its  authority  unlimited. 
Each  strain  evoked  profound  and  instant  reac- 
tion. John  Locke  (163^1704)  taught  that  the 
individual  has  a  natural  right  to  a  life  of  per- 
sonal security,  possession  of  ijroperty  and  social 
activity,  subject  only  to  limits  of  the  similar 
rights  of  others,  and  that  the  state  comes  into 
existence  to  protect  and  secure  these  rights  by 
settling  cases  of  dispute  or  aggression,  and  hence 
is  null  and  void  when  it  goes  beyond  this  prov- 
ince, and  encroaches  upon  individual  rights.  A 
succession  of  writers;  notably  Shaftesbury 
(1671-1713) ;  Hutcheson  (1694^1747) ;  Butler 
(165^1752) ;  Adam  Smith  (1723-1790),  under- 
took a'  re^analysis  of  human  nature,  and  en- 
deavored to  justify  the  presence  of  disinterested^ 
benevolent  impulses,  of  tendencies  to  regard  the 
welfare  ,  of  others.  Cudworth  (1617-1688) ; 
More  (1614-1687);  Cumberland  (1632-1718) ; 
Garke  (1675-1729);  Price  (i723-i79i)».  tpok 
up  the  question, of  the  origin  of  moral  distinc-. 
tions,  and  tried  to  show  that  they  were  based 
not  in  the  state  but  in  immutable  laws  of  reason, 
or  upon  a  science  as  abstract  and  certain  as 
mathematics;  or  else  were  made  known  in  in- 
tuition; etc  But  during  these  inquiries,  new 
problem^  came  to  light,  and  led  to  a  rearrange- 
ment of  forces.*  These  problems  were:  (i)  the 
relation  of  happiness  —  the  expression  of  the 
flelf-seeking  tendencies  of  man — to  virtue,  the 
expression  of  his  benevolent  tendencies;  (2)  the 
nature  of  the  test  or  standard  of  right  and 
wrong;  (3)  the  nature  of  moral  knowledge. 
The  first  problem  led  in  Butler  to  the  attempt 
to  introduce  Conscience*  as  a  third  and  bal- 
ancing authoritative  factor  in  human  nature ;  and 
in  Smith  and  Hume  (1711-1776)  to  a  peculiarly 
rich  and  siftaiiicant  theory  of  sytnpathy  as  a  cen- 
tral principle  through  which  distinctively  moral 
sentiments  are  generated  and  whose  exercise  is 
intimately  boiind  up  with  individual  happiness. 
The  second  and  third  problems  taken  together 
lead  to  the  conflict  of  utilitarianism  and  in- 
tuitionalism, the  former  holding  that  con- 
dncireness  to  the  maximum  of  possible  hap- 
piness IB  the  standard  of  right,  the 
basis  of  obligation,  and  the  source  of  all 
moral  rules;  this  conduciveness  to  be  deter- 
mined 1^' actual  experience;  the  latter  holding 


that  there  are  moral  values,  which  are  inherent- 
ly and  absolutely  such^  without  reference  to  con- 
sequences. Each  school  has  a  theological  and 
a  non-theological  variety.  Among  theological 
utilitarians  are  prominent  Gay  (168(5-1761),  and 
Paley  (i  743-1805)  ;  among  the  non-theological 
Jeremy  Bentham  (i 748-1842)  outranks  all  the 
others.  Without  adding  much  that  is  funda- 
mentally new  to  the  theoretical  analysis,  he 
makes  an  analysis  of  happiness  in  connection 
with  a  discussion  of  the  various  impulses  (or 
motives  as  he  termed  them)  of  human  nature 
the  basis  of  a  thorough-going  scheme  of  judi- 
cial and  penal  reform.  Through  him  utilitar- 
ianism became  the  most  potent  instrument  of 
the  first  half  of  the  I9tn  century  of  social 
reform;  conduciveness  to  general  and  equally 
distributed  happiness  being  the  test  by  which 
all  customs,  traditions  and  institutions  were 
tried  —  and  by  which  most  of  them  in  their  ex- 
istent forms  were  condemned. 

Recent  Modern.  (From  the  French.  Revolu- 
tion.)--The  last  20  years  of  the  i8th  century 
signalize  a  turning  point  in  the  history  of 
thought.  Bentham's  and  Kant's  chief  works  are 
dated  in  this  period.  The  French  Revolution, 
carrying  into  effect  the  naturalistic  rationalism 
and  its  optimistic  faith  in  the  possibilities  of  the 
individual,  compelled  a  reconsideration  of  the 
intellectual  premises  from  which  it  set  forth. 
The  problem  of  19th  century  ethics  was  to  get 
back  from  the  individual  to  the  social  whole 
which  includes  him  and  within  which  he  func- 
tions; but  to  do  this  in  a  way  which  should 
take  due  account  of  the  deepened  significance 
given  to  individual  initiative  and  freedom  — 
without,  that  is,  a  return  to  pure  institutional- 
ism,  or  to  arbitrary  external  authority.  The 
following  schools  or  main  tendencies  are  easily 
distinguishable : 

(a J  English  Liberalism. —  In  Benthani,  utili- 
tarianism, as  we  have  seen,  became  a  programme 
of  social  reform.  The  attempt  to  stretch  an  in- 
dividualistic hedonism  which  taught  that  the 
end  of  desire  is  always  the  agent's  own  pleasure 
into  a  theory*  which  taught  that  the  individual 
should  always  judge  his  motives  arid  acts  from 
the  standpoint  of  their  bearing  upon  the  happi- 
ness of  all  beings,  brought  out  all  the  weaknesses 
of  the  theory.  James  Mill  (q.v.)  (1773-1836) 
strove' valiantly' to  overcorfie  these  weakm^bes 
by  a  systematic  use  of  the '  principle  of  associa- 
tion, in  virtue  of  which  individual  states  be- 
come' indissolubly  connected,  through  punish- 
ment or  commerce,  with  the  wilfafe  of  others  — ^ 
the  theory  of  "enlightened  selfishness,*  for 
which  Hartley  (1705-1757)  had  previously  pro- 
vided the  psychological  machinery.  His  son, 
John  Stuart  Mill  (1806-1873)  while  extending 
the  same  idea,  introduced  into  utilitarianism  two 
innovations,  which  were  seized  upon  by  his 
intuitional  opponents  as  virtual  abandonments 
of  the  entire  hedonistic  position.  These  were  that 
quality  of  pleasure  is  niore  important  than 
quantity,  and  that  the  individual  is  naturally  so- 
cial and  so  instinctively  judges  his  own  welfare 
from  the  standpoint  of  society,"  instead  of  vice 
versa.  J.  S.  Mill  also  severely  criticised  the 
other  utilitarians  for  their  neglect  of  the  ideal 
elements  in  education,  and  for  neglect  of  the 
culture  element  in  historical  development.  With- 
out abandoning  the  individualistic  basis  he  wad 
much  influenced  by  schools  (6)  and  (c)  below. 
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From  (b)  came  the  influence  of  Coleridge 
(1772-1834)  ;  Maurice  (1805-1872),  and  Sterling 
(1806-184^).  Bain  (1818— )  belongs  to  the 
same  empirical  and  utilitarian  school.  Sidgwick 
(1838-1900)  in  his  ^Methods  of  Ethics'  at- 
tempted a  fusion  of  the  utilitarian  standard  with 
an  intuitional  basis  and  method. 

(&)  German  rationalism  culminated  in  Kant 
(1724-1804),  who  reduced  the  function  of 
moral  reason  in  man  to  a  single  principle;  the 
consciousness  of  the  moral  law  as  the  sole  and 
sufficing  principle  of  action.  Since  the  claims  of 
this  principle  are  opposed  by  those  of  self-love  — 
the  desire  for  personal  happiness  —  the  presence 
of  moral  reason  in  us  takes  the  form  of  a 
^'categorical  imperative,^  or  the  demand  that 
duty  alone,  without  any  influence  from  inclina- 
tion, desire  or  affection,  be  the  motive  of  con- 
duct.^ Upon  the  consciousness  of  duty  are  built 
the  ideas  of  freedom,  God  and  immortality  — 
that  is,  by  moral  action  is  opened  to  us  a  sphere 
of  reasonable  faith  in  transcendental  realities 
which  are  shut  to  scientific  and  philosophic 
cognition.  Kant  brought  rationalism  to  a  turn 
much  as  Bentham  had  affected  empiricism.  Sub- 
sequent German  thought  attempted  to  overcome 
the  formalism  of  Kant's  bare  reason  making  it- 
self known  only  in  a  consciousness  of  obligation. 
Hegel  (1770-1831)  attempted  a  synthesis  of  the 
Kantian  idealism  with  the  ideas  of  Schiller,  of 
Spinoza  (especially  through  the  medium  of 
Goethe),  and  of  the  rising  historical  school 
founded  by  Savigny.  He  endeavored  to  show 
that  the  social  order  is  itself  an  objective  em- 
bodiment of  will  and  reason,  and  that  the 
regions  of  civil  law,  of  family  life,  social  and 
commercial  intercourse  and  above  all  the  state, 
constitute  an  ethical  world  (as  real  as  the  physi- 
cal) from  which  the  individual  must  take  his 
cue.  He  anticipated  in  many  particulars  from 
the  standpoint  of  a  different  method  and  termin- 
ology, doctrines  of  recent  anthropology  and  social 
psychology.  German  moral  influence  has  been 
felt  in  English  thought  chiefly  through  Cole- 
ridge, Carlyle  (who  was  mainly  affected  by 
Kant's  successor,  Fichte,  1762-1814),  and  more 
recently,  T.  H.  Green  (1836-1882).  The  New 
England  Transcendentalists  were  also  affected 
hy  this  school  of  thought,  Ralph  Waldo  Emerson 
(q.v.)  (1803-1882)  giving  a  highly  original  ver- 
sion of  it,  blending  it  with  factors  of  his  own 
personality  and  with  ideas  drawn  from  Puritan- 
ism. 

(^)  In  France,  the  reaction  from  the  indi- 
vidualism of  the  Revolution  was  most  marked. 
^*  ^o^n^^^  ^*  *^^  reaction  stands  Comte 
( 1798-1857),  who  attempted  to  build  up  a  theory 
of  ethics  upon  an  organized  social  basis,  similar 
m  many  respects  to  that  of  Hegel,  but  relying 
upon  a  systematization  of  sciences  rather  than 
upon  philosophy,  for  method,  his  system  ac- 
cordingly being  termed  positivism.  Comte 
sought  to  show  how  such  an  ethical-social 
science  could  replace  metaphysics  and  theol- 
ogy, the  latter  in  the  form  of  a  religion  of 
humanity.  He  influenced  G.  H.  Lewes  and  the 
latter's  wife,  George  Eliot,  and  also  John  Stuart 
Mill 

(rf)  In  the  latter  half  of  the  19th  century 
the  theory  of  evolution  has  been  dominant  in 
ethical  as  well  as  in  other  forms  of  philosophic 
and  scientific  thought.  Herbert  Spencer's  appli- 
cation is  the  best  known  to  English  readers.    It 


is,  however,  generally  recognized  that  his  funda- 
mental ethical  conceptions  were  worked  out 
before  he  became  an  evolutionist,  and  that  the 
attachments  between  his  ethics  and  the  theory  of 
evolution  are  of  a  somewhat  external  character. 
Indeed,  it  is  now  clear  that  the  further  develop- 
ment of  the  science  of  ethics  waits  upon  the 
more  thorough  clearing  up  of  the  evolutionary 
ideas  themselves,  and  upon  more  complete  appli- 
cation to  biology,  psychology  and  sociology  (in- 
cluding anthropology  and  certain  phases  of  the 
history  of  man)  in  order  to  supply  the  auxiliary 
sciences  necessary  for  ethical  science.  Through 
the  conception  of  evolution  it  is  probable  that 
ethics  will  be  emancipated  from  the  survival 
of  the  idea  that  it  is  an  art  whose  business  is  to 
lay  down  rules.  The  practical  aspect  of  the 
theory  of  ethics  will  necessarily  remain  (since  it 
is  theory  of  practice  or  conduct),  but  it  will  take 
the  form  of  providing  methods  for  analyzing 
and  resolving  concrete  individual  and  social 
situations,  rather  than  of  furnishing  injunctions 
and  precepts.  The  coincidence  of  the  evolution- 
ary tendency  with  the  growth  of  democracy 
will  relieve  ethics  in  its  philosophic  aspects  from 
its  dependence  upon  fixed  values,  ideals,  stand- 
ards and  laws,  and  constitute  ethics  more  and 
more  a  working  method  for  the  self-regulation 
of  the  individual  and  of  society. 

Every  period  of  ethical  theory  has  been 
associated,  as  we  have  seen,  with  some  corre- 
sponding epoch  of  human  development,  having 
its  own  characteristic  problem.  Upon  the 
whole,  however,  ethics  has  not  as  yet  adequately 
outgrown  the  conditions  of  its  origin,  and  the 
supposed  necessity  they  imposed  of  finding 
something  as  fixed  and  unchanging  as  custom. 
Consequently,  philosophic  inquiry  has  been  de- 
voted to  finding  the  good,  the  law  of  duty,  etc.  ; 
that  is,  something  unchanging,  all  inclusive. 
Even  the  empirical  school,  in  its  emphasis  upon 
pleasure,  has  tried  to  find  something  free  from 
conditions  of  development,  something  fixed  in 
the  sense  of  being  everywhere  and  at  all  times 
the  same  single  unchanging  standard  and  end. 
Even  Spencer  distinguishes  present  ethical 
codes  as  merely  relative,  and  anticipates  a 
period  in  which  evolution  will  reach  its  goal  — 
a  period  in  which  an  unchanging  set  of  rules 
shall  be  uniformly  binding.  But  as  ethical 
writers  become  more  habituated  to  evolutionary 
ideas,  they  will  cease  setting  up  ideals  of  a 
Utopian  millennium,  with  only  one  end  and  law ; 
and  will  devote  themselves  to  studying  the  con- 
ditions and  effects  of  the  changing  situations 
in  which  men  actually  live.  Consult:  Hum- 
phrey, <  Conscience  and  Law,  or  Principles  of 
Human  Conduct> ;  Rickaby,  <  Ethics  and  the 
Natural  Law>  (1900);  Ming,  <Data  of  Modern 
Ethics  Examined^   (1901).       John  Dewey, 

Columbia  Unhersity. 

Ethio'pia  (Gr.  afldv,  to  bum,  and  A^,  coun- 
tenance), the  biblical  CusH,  in  ancient  geog- 
raphy, the  name  originally  given  by  the 
Greeks  to  the  southern  parts  of  the  known 
world.  It  is  divided  in  the  poems  of  Homer 
into  eastern  and  western  Ethiopia,  and  this  dis- 
tinction is  repeated  by  Herodotus,  and  by  the 
later  Greek  and  Roman  geographers.  Homer 
gives  the  southern  limit  of  Eihiopia  as  tJie 
northern  boundary  of  the  Southern  Sea.  Some 
ancient  writers  give  the  boundaries  of  the  three 
Ethiopian     kingdoms,     Meroe,     Aksum,     and 
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Kapata.  Eastern  Ethiopia  appears,  to  have  in- 
<iuded  southern  India,  whose  inhabitants  were 
called  Ethiopians  from  their  color.  There  were 
also  other  Asiatic  Ethiopians,  an  equestrian  race, 
of  a  darker  color  than  their  neighbors,  who  wore 
crests  made  of  the  hides  and  manes  of  horses, 
and  are  supposed  to  have  been  a  Mongolian 
tribe  which  had  wandered  into  the  steppes  of 
Koordistan,  The  name  Ethiopia  was  more 
usually  and  definitely  applied  to  the  country 
south  of  Libya  and  Egypt,  between  the  Red  Sea 
on  the  east  and  the  desert  of  Sahara  on  the 
west^  and  embracing  the  modem  regions  of 
Nubia,  Sennaar,  Kordofan,  and  Abyssinia.  In  a 
still  narrower  sense, .  the  designation  was  re- 
stricted to  the  province  or  kingdom  of  Meroe, 
which  was  also  called  the  civilized  Ethiopia. 
African  Ethiopia,  which  is  called  in  the  Bible 
the  land  of  Cush,  embraced,  according  to  Pliny, 
45  distinct  kingdoms;  yet  as  neither  the  Greeks 
nor  Romans  ever  penetrated  beyond  Napata,  in 
lat  19**  N.,  we  are  indebted  for  most  ac- 
counts of  it  to  Greek  imagination.  Meroe,  be- 
tween the  Nile  and  the  Astaboras,  formed  the 
most  powerful  kingdom,  and  had  a  theocratic 
constitution.  The  other  principal  divisions  were 
the  Blemmyes,  whose  aspect  was  hideous;  the 
Troglodytae,  who  lived  in  caverns;  the  Macrobii, 
or  long-lived  men;  the  Ichthyophagi,  or  fish  eat- 
ers; and  the  Creophagi,  Chelonophagi,  Elephant- 
ophagi,  Struthophagi,  and  Ophiophagi,  respec- 
tively the  eaters  of  flesh,  tortoises,  elephants, 
ostriches,  and  serpents.  Fable  placed  also  in  this 
region  the  race  of  pygmies.  Some  parts  of 
Ethiopia  were  named  from  their  productions ;  as 
the  land  of  cinnamon,  and  of  myrrh,  and  the 
Jews  and  Phoenicians  went  thither  to  obtain  aro- 
matics  and  ivory.  The  Ethiopian  kings  seem  to 
have  been  chosen  from  among  the  priests,  and 
the  order  of  succession  gave  the  crown  to  the 
nephew  of  the  king,  the  son  of  his  sister;  and 
in  default  of .  an  heir,  an  election  was  made. 
The  people  practised  circumcison,  and  embalmed 
their  dead  in  a  manner  similar  to  that  of  the 
Egyptians.  They  were  of  an  intrepid,  impetu- 
ous,  and  violent  character,  and  yet  are  repre- 
sented as  loving  and  practising  justice.  Homer 
makes  Jupiter  visit  them,  and  sit  at  their  feasts. 
There  were  many  Ethiopian  queens  named  Can- 
dace,  one  of  whom  became  subject  to  the  Em- 
peror Augustus.  Under  the  Romans  the  popu- 
lation of  Ethiopia  became  almost  wholly 
Arabian,  and  so  continued  after  the  introduction 
of  Christianity  in  the  4th  century.  When  the 
followers  of  Mohammed  overran  the  entire 
region  some  centuries  later,  the  Arabic  element 
gained  complete  predominance  in  it.  During 
the  Middle  Ages  the  Christians  and  clerjgy  of 
Abyssinia  were  designated  as  the  Ethiopian 
Church. 

Language  and  Literature. —  Of  the  different 
dialects  spoken  in  modem  Abyssinia,  the  Amha- 
ric  and  the  Tigre  are  the  most  remarkable.  The 
former  of  these  shows  little  affinity  with  the 
ancient  language  of  the  country,  the  Geez,  or 
the  Ethiopic  properly  so  called,  which  since  the 
beginning  of  the  14th  century,  when  a  dynastic 
change  made  the  Amharic  the  language  of  the 
ooiirt,  has  ceased  to  be  the  vernacular,  and  is 
used  only  by  people  of  education  and  learning, 
in  religious  and  civil  document  si  This  ancient 
language,  which  has  its  name  from  the  inhabit- 
ants calling  it  lesana  geez^  that  is,  language  of 
sdenc^  a;  it  is  also  called  language  of  books, 


is  of  Semitic  origin,  resembling  in  roots,  struc- 
ture,  and  grammatical  forms,  the  ancient  South 
Arabian  dialect  of  the  Himyarites,  which  since 
Mohammed  has  disappeared  from  the  peninsula. 
This  favors  the  hypothesis  of  some  historians, 
who  suppose  the  Ethiopians  to  have  been  a 
colony  from  Arabia.  The  alphabet  also  of  the 
Geez  greatly  resembles  that  of  the  Himyarites, 
as  found  in  their  remaining  inscriptions.  It  con- 
sists of  26  consonants  and  7  vowels,  which 
are  small  marks  inseparably  connected  with  the 
former,  thus  forming  a  peculiar  syllabic  mode 
of  writing,  analogous  to  the  Devanagari  and 
some  other  Indian  alphabets.  Few  of  these 
letters  show  a  resemblance  to  the  Phoenician 
alphabet,  while  24  of  them  may  be  traced  in  the 
Arabic.  There  are  no  diacritical  marks ;  the  sin- 
gle words  are  separated  by  two  dots ;  the  accent 
is  difficult;  the  mode  of  writing  is  from  left  to 
right,  the  reverse  having  been  the  practice  before 
the  introduction  of  Christianity  into  Abyssinia. 
In  roots,  and  forms  of  expression  and  construc- 
tion, the  Geez  is  poorer  than  the  Arabic.  Ac- 
cording to  Gesenius,  one  third  of  all  the  roots 
can  be  traced  distinctly  in  the  Arabic,  and 
many  other  words  may  be  presmned  to  be  of  the 
same  origin,  while  the  roots  of  others  can  be 
found  in  the  Hebrew,  Syriac,  or  Chaldaic,  some 
being  native  African,  a  few  of  Greek,  scarcely 
any  of  Coptic  derivation.  The  Geez  has  10 
conjugations,  8  of  which  answer  to  those  of  the 
Arabic,  the  5th  and  the  6th  being  peculiar. 
A  double  infinitive  is  used  substantively,  this 
mood  having  both  an  absolute  and  constructive 
form.  There  is  no  participle.  The  dual  is  un- 
known both  in  verbs  and  nouns;  the  difference 
of  masculine  and  feminine  is  observed  through- 
out in  the  second  and  third  persons.  The  re- 
lation of  the  genitive  is  expressed  by  an  inflec- 
tion, causing  some  changes  in  the  terminations, 
or  through  the  relative  pronoun;  the  dative  by 
prepositions;  the  comparative  and  superlative 
degrees  by  particles.  The  plural  is  formed  by 
affixed  syllables,  an  in  masculine,  0/  in  feminine 
nouns,  on  the  principle  common  to  the  Hebrew, 
Arabic,  and  Aramaic,  or  by  changes  in  the 
radical  letters,  after  the  manner  of  the  so- 
called  broken  plural  in  Arabic.  In  the  forma- 
tion of  nouns  the  Geez  most  resembles  the  He- 
brew, but  it  has  superfluous  final  vowels,  modi- 
fied in  certain  cases,  in  which  it  is  analogous  to 
the  Arabic  in  its  nunnation.  Beside  a  few  frag- 
ments in  inscriptions,  there  are  no  remnants  of 
the  ancient  Ethiopian  literature  of  a  period  pre- 
ceding the  introduqtion  of  Christianity  under 
Constantine  the  Great,  but  of  works  composed 
since  that  time  about  200  are  known  to  Euro- 
pean scholars.  The  Old  Testament,  translated 
from  the  Septuagint  by  unknown  Christian 
writers  in  the  4th  century,  is  extant  in  manu- 
scripts in  Europe,  but  only  a  part  of  it  has 
been  printed  The  Psalms  were  published  in 
Ethiopic  and  Latin  by  Ludolf  (Frankfort  1701), 
and  in  Ethiopic  alone  (London  1815).  The  ver- 
sion of  the  New  Testament  appeared  at  Rome 
in  1548,  and  in  the  London  polyglot  Bible.  Of 
versions  of  apocryphal  books,  in  which  the  Ethi- 
opic is  particularly  rich,  several  have  been  pub- 
lished, as  the  ^Book  of  Enoch,*  translated  by 
Richard  Laurence  into  English  (2d  edition,  Lon- 
don 1833),  and  by  Hoffmann  into  German 
(Jena  1838),  in  Vatis,  translated  by  Laurence 
into  Latin,  and  published  in  both  languages 
(Oxford  1819).    Geez  in  1840  (London),  aM 
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Auifusio  JsaUti  The  ^Didasealia,  or  Apostolical 
ConstitutioD  of  the  Abyssinutn  Church,^  was 
published  in  £thi(^ic  and  English  by  Flatt 
(London  1834).  The  Synax<»r  contains  lives  of 
saints,  martyroiogies,  and  the  hymns  of  the 
Ethiopian  Church,  in  rude  rhythmical  form, 
every  three  or  five  lines  often  ending  in  the 
same  consonant,  which  forms  a  kind  of  rhyme. 
The  profane  literature  of  the  Ethiopian  lan- 
guage is  comparatively  poor,  consisting  chiefly 
of  chronicles,  which  appear  to  be  of  considerable 
interest,  but  have  not  yet  been  generally  acces- 
sible.  Of  these  the  most  remarkable  are  the 
^Keber  za  Nageste,^  containing  the  traditional 
and  legendary  history  of  the  once  mighty  king- 
dom of  Aksum,  a  copy  of  which  was  brought  to 
Europe  by  Bruce,  and  a  translation  of  it  ajp- 
pended  to  his  travels;  and  the  <Tarek  Nagushti,^ 
or  chronicle  of  kings.  In  Europe  the  Ethiopian 
language  was  almost  unknown  until  the  time  of 
Job  Ludolf,  who,  being  assisted  by  an  excellent 
native  scholar,  Abbas  Gregorius,  made  himself 
master  of  it,  and  published  an  admirable  dic- 
tionary and  grammar  (2d  improved  and  en- 
larged edition,  Frankfort,  1702).  Manuscripts 
written  in  the  Ethiopian  language  are  in  pos- 
session of  Abyssinian  monks  and  in  libraries 
in  Europe.  Their  knowledge  of  music  may  be 
inferred  from  their  musical  notation  which  has 
been  published.  After  a  long  interval  the  inter- 
est in  this  language  and  literature  has  been  re- 
vived by  the  works  of  Piatt,  Laurence,  Gesenius, 
Hapfeld,  Hoffmann,  Rodiger,  Ewald,  and  others, 
as  well  as  by  the  contributions  of  Isenberg, 
Blumberg,  and  D'Abbadie.  0>nsult:  Hoskins, 
< Travels  in  Ethiopia > ;  Bruce,  ^Travels  in  Abys- 
sinia^ ;  Bosset,  <  Etudes  sur  I'histxnre  d'Ethopie^ ; 
Bent,  <The  Sacred  City  of  the  Ethiopians.* 

E^thiopian  Church.  See  Abyssinian 
Church. 

^   Etiiiopian  Region.     See  Zoogeography. 
Ekhtopic  Writing.     See  Ethiopia. 

E'tMopa  Mineral,  a  name  formerly  given 
by  chemists  to  the  black  sulphide  of  mercury, 
prepared  by  rubbing  mercury  and  sulphur  to- 
gether, either  hot  or  cold.  JEfhiops  martis,  or 
ethiops  of  iron,  was  the  black  oxide  ^ot  by  ex- 
posing iron-filings  and  water  to  the  air.  Vege- 
table ethiops  is  the  plant  bladder-wrack,  heated 
until  it  becomes  black,  a  remedy  for  scrofula. 

Eth'moid 'Bone»  The  (so  called  from  eth- 
mos,  *a  sieve^),  is  one  of  the  eight  bones  which 
collectively  form  the  cranial  box.  It  is  of  a 
somewhat  cubical  form,  and  enters  into  the  for- 
mation of  the  cranium,  the  orbits,  and  the  nasal 
fossae.  Its  upper  surface  is  perforated  by  a  num- 
ber of  small  openings  (whence  its  name).  See 
Nose, 

Ethnog'ra^y,  a  branoh  of  ethnology,  the 
vast  science  which  treats  of  mankind  as  a  whole, 
their  origin  and  their  development  in  language, 
art,  religion,  and  political  ideas,  from  barba- 
rism into  civilization.  The  German  scientists 
£lass  ethnology  as  a  science  standing  midway 
between  natural  history  and  philosophy.  As  nat- 
ural history,  in  the  ordinary  sense  of  the  term;  is 
a  classification  and  description  of  the  lower  ani- 
Aah,  ethnology  may  fairly -be  considered  as  a 
chisstfication  of  the  various  families  of  the  hu- 
man race,  based  on  the  observation  of  their 
physical  cha/acters,  and  geographical  distribu- 
tJML    FroiA  the  earliest  records  and  monuments 


of  mankind  we  find  traces  of  various  types  of 
humanity.  The  statues  and  ^raintings  of  ancient 
Egypt  represent  several  ranai  types  including 
the- negro,  the  Berber,  and  the  Asiatic  In  the 
first  book  of  Moses,  mankind  are  divided  ac- 
cording to  their  descent  from  one  of  the  threa 
sons  of  Noah,  Shem's  progeny  occupying  Wes^ 
em  Asia,  while  to  the  posterity  of  Ham  and 
Japhet  fell  North  Africa,  and  Southern  Euro^ 
respectively.  Some  recognition  of  the  superficial 
physical  differences  observable  in  variously  dis- 
tributed races  may  also  be  found  in  Greek  and 
Roman  writers.  In  the  Middle  Ages  littie  pro- 
gress was  made  in  ethnography.  The  discovery 
of  America,  with  its  revelation  of  new  bnman 
types,  seems  to  have  given  the  first  genuine 
stimulus  to  this  study,  and  the  word  ethnography 
was  first  used  in  a  book  published  at  Nuremberg 
in  1 791,  and  entitled  *An  Ethnographical  Pic- 
ture Gallery,^  In  his  great  work,  ^Systema 
Naturae,^  Linnaeus  classes  mankind  {Homo  sa- 
piens) together  with  the  apes  under  the  order 
of  Primates,  and  divides  them  into  four  groups, 
as  American,  European,  Asiatic,  and  African. 
Buff  on  in  his  ^Varictcs  dans  I'esp^ce  humarne^ 
distinguishes  the  races  according  to  their  geo- 
graphical distribution,  though  he  makes  somt 
reference  to  physical  variations.  Blumenbach 
was  the  first  to  classify  the  races  of  men  ac- 
cording to  the  shape  of  their  skulK  The  Cau- 
casian, whose  skull  was  symmetrical,  he  set,  as 
the  normal  type,  midway  between  the  Mongo- 
lian with  the  square  skull,  and  the  negro  with 
his  prognathous  skull,  while- the  American  was 
ranged  between  the  Mongolian  and  the  Cauca- 
sian, and  the  Malayan  between  the  Caucasian 
and  the  negro.  In  each  of  these  t)rpes  he  dis- 
tinguished and  recognized  as  important  the 
character  of  the  hair,  the  setting  of  the  eyes, 
and  the  form  of  the  mouth. 

The  modem  science  of  ethnography  dates 
from  the  year  1829  when  Milne-Edwards  wrote 
to  Thierry,  with  the  result  that  the  Soci^te 
Ethnologique  was  founded.  The  founding  of  an 
ethnographic  museum  was  suggested  by  Jo- 
mard  in  1843,  and  built  some  years  later  in 
Paris.  Since  that  time  the  study  has  been 
thoroughly  systematized  all  over  the  world. 
While  of  all  ethnographical  classifications  the 
most  obvious  is  the  enumeration  of  the  white, 
yellow,  red,  and  black-skinned  races,  as  together 
making  up  mankind,  this  is  clearly  insufficient, 
as  it  would  be  likely  to  confound  widely  differ- 
ent types.  Many  attempts  at  a  more  scientific 
classification  have  been  made.  Oscar  Pechsel 
recognized  seven  races  of  men:  (i)  the  Aus- 
tralian ;  (2)  the  Papuan,  including  the  Melane- 
sian,  the  Negrito,  etc.;  (3)  the  Mongolian,  in- 
cluding the  Polynesian,  the  Mal^,  the  Esknno, 
and  the  American  Indian;  (4)  the  Dravidian 
(southern  India  and  Ceylon)  ;  (5)  the  Hotten- 
tot and  Bushman;  (6)  the  negro;  (7)  the  Med- 
iterranean races,  or  Caucasian,  which  include  the 
Hamitic,  Semitic,  and  Indo-European. 

It  will  be  seen  that  these  divisions  are  based 
upon  other  considerations  than  those  of  physi- 
cal character,  for  it  is  merely  because  of  their 
geographical  proximity  that  the  Hamitic,  which 
includes  the  inhabitants  of  North  Africa,  can 
be  placed  in  one  category  with  the  Caucasian. 
Among  the  most  recent  systems  of  ethnographi- 
cal classification  is  that  of  Haeckel  who  has 
divided  the  human  family  into  races  in  ac- 
cordance  with  the  .variations  of  a  single  pfajst- 
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cgl  character;  tbat  namely  of  the  hkir  Accord^* 
ing  to  his  authority  there  are  two  main  species 
and  four  sub-species  of 'hair  found  among;  man- 
kind, who  may  he  broadly  separated  into  the 
wooUy^-haircd  (Ulotridies),.  and  the  straight- 
baired  (lissotriches).  The  woolly-'haired  con- 
sist ( I )  of  the  ^  crested-hai  red  (  Lopfaocomi )  sub- 
divisioii;  represented  by  the  Hottentot,  and  the 
Papuan ;  and  (2)  of  the  fleecy-haired  (Eriodomi) 
winch  includes  the  negro  and  the  Kaffir.  The 
straight-haired  are  sub-dirided  into  the  stream- 
ing-haired, and  the  curly-haired.  To  the  former 
bek>ng  the  Australian,  the  Arctic  dwellers,  the 
American  Indian,  Malay,  and  Mongolian ;  to  the 
latter  the  Dravidian,  the  Mediterranean  races, 
and  the  Nubian. 

Etiinologgr,  that  branch  of  the  science  of 
anthropology  which  treats  of  the  races  of  man- 
kind and  seeks  to  explain  their  origin  and 
development. 

Anthropology  is  the  science  which  treats  of 
man  in  relation  to  himself,  to  other  men  and 
to  all  nature-  It  is  subdivided  into  several 
branches,  each  of  which  -treats  of  some  special 
phaae<  of  man's  natural  history.  There  is  a 
difference  in  the  meaning  given  by  students  to 
the  names  employed  to  designate  thie  divisions 
of-thc-  study  of  man.  Ethnologyr  ethnography, 
and  anthropology  have  been  to  some  extent 
interchangeable  terms.  Each  of  these  branched 
of  knowledge  has  a  special  meaning  given  it  in 
different  countries.  However,  there  is  becoming 
a  more  general  acceptance  of  a  definite  meanhig 
for  these  topics.  The  comprehensive  term 
anthropology  is  recognized  in  its  general  sense 
to  include  all  others  (Keane,  Tylor,  Mason )« 
The  meaning  herein  given  to  Ethnology  is 
widely  recognized  (Keene,  Brinton.)  The  use 
of  the  term  anthropology,  to  designate  societies 
for  the  study  of  man  and  for  sections  in  na- 
tional scientific  bodies  on  both  sides  of  the 
Atlantic,  indicates  a  general  tendency  to  accept 
the  proper  meanhig- of  the  word. 

Etftnology- dtflFCTS-from  ethnography,  which 
deals  chiefly  with  the  collection  of  facts  regard- 
ing the  families,  tribes  and  races  of  mankind^ 
in  seeking  to  explain >  the  significance  of  the 
information  obtained:  Ethnography  (from  l9i>oti 
a  peopl^  ypk^Wy  to  write)  is  a  writing' ^bout^ 
a  description  of,  peoples.  Ethnology  (from 
fnvf  ft '  p^ople^  XAy^,  a  discourse),  attempts 
to  interpret  the  facts'  gathered,"  to  explain  the 
causes  for  the  conditions  and  the  relation- 
ships of  different  peoples.  Ethnography  and 
ethnology  occupy  a  relation  to  each  other; 
somewrat- akin  to  that  of  geography  and  geol- 
ogy. One  deals  chiefly  with  existing  facts;  the 
other  attempts  to  interpret  the  history  which 
brought  them  foffh: 

BftxcC  says'  ethnography  studies  peoples, 
ethnology^  races.  The  fbllowing  seems  a  con- 
venient scheme  for  grouping  the  branches  of 
anthropology.  Substantially  it  is  as  follows: 
Archaeology,  Biology,  Psychology,  Ethnology, 
Ethnography,  Philology,  Technology,  Sociology, 
and  Religion  (Mason). 

The  unity  of  the  rice  is  now  generally  ac- 
cepted. From  the  researches'  of  the  physiologist, 
the  anatomist,  the  phildogrst  and  the  psycholo- 
gist we  obtain  the  same  testimony  as  to  the 
specific  unity  of  our  race.  The  place  of  origin 
or  centre  of  dispersal  is  not  fixed.  From  the 
stndiet   of  enfinent  specialists,  it  would  seem 


that  the  land  about  the  shores  of  the  Medi-* 
terranean,  or  the  region  farther  eastward  toward 
India,  may  claim  to  be  the  home  of  primitive 
man.  About  the  Mediterranean  they  settled 
down  like  frogs  about  a  pond    (Plato). 

For  classification,  mankind  is  divided  into 
groups.  On  account  of  their  distribution,  these 
are  sometimes  named  for  geographical  divisions. 
They  are  also  distinguished  as  families,  clans, 
tribes,  nations,  peoples  and  races.  In  the  nam- 
ing'  of  the  latter,  family  relationships  form  a 
prominent  factor.  It  is  with  both  of  these 
lines  of  classification  and  the  distribution  of 
those  discussed  under  them  that  ethnology  has 
to  do. 

In  these  efforts  at  classification,  different 
schemes  have  been  tried.  It  is  generally  accepted 
that  there  are  two  groups  of  elements  of  char- 
acterization, which  are  sometimes  called  criteria. 
These  are  physical  elements  and  psychical  ele- 
ments. 

The  principal  physical  elements  ate  the  bones, 
the  shape  of  the  skull,  the  facial  angle,  the  color 
of  the  skin,  color,  shape  and  textufe  of '  the 
hair.  Of  these,  color,  probably  because  the 
most  conspicuous  feature,  was  the  first  to  be 
considered  and  formed  the  basis  of  all  the  early 
classifications.  The  craniological  school  founded 
by  the  elder  Retzius  (1796-1860),  made  the 
shape  of  the  head  the  basis  of  classification, 
and  introduced  exact  methods  into  this  branch 
of  the" subject.  This  was  based  on  the  relative 
length  and  breadth  of  the  skull^  and  accordingly 
mankind  was  divided  into  long-skulled,  and 
short,  broad-skulled  races.  Later  developments 
in  craniology  introduced  a  third  class, .  repre- 
senting a  mean  between  the  other  two.  Crani- 
ology alone  cannot  be  depended  upon  to  supply 
sufficient  or  trustworthy  materials  for  the  proper 
classification  of  mankind.  Nevertheless  it  has 
thrown  much  light  upon  the  subject.  Of  late 
years  5  the  color,  shape  and  texture  of  the  hair 
have  steadily  risien  in  the  estimation  of  natur- 
alists as  a  racial  test.  The  hair  is  now  re- 
?:ard€d  as  the  most  constant  of  all  the"physteat 
eatures,  and  has  been  made  the  foundation 
of  their  groupings  by  some  of  the  most  eminent 
anthropologists. 

The  other  physical  ethnical  elements  are  of 
little:  valufe  separately,  but  are  often  useful  aids 
in  combination  with  others.  Such  are  stature; 
the  shape,  color  and  position  of  the  eye;. the 
size  and  form  of  the  brain;  the  shape  of  the 
nose  and  mouth ;  the  superciliary  and  zygomatic 
arches,  and  all  such  other  elements  as  collect- 
ively constitute  the  broad,  flat  features  of 'the 
lower,  the  oval  and  regular  faces  of  the  higher 
races. 

The  psychical  elements  are  less  conspicuous, 
and  have  but  recently  been  taken  into  account 
in  classification.  It  has  been  said  that  *Love 
and  hunger  rule  the  world.*  The  former  relates 
to  the  perpetuation  of  kind,  the  latter  to  self 
preservation.  Around  these  two  may  be  grouped 
the  other  factors  of  this  class.  The  following 
are  the  principal  psychical  elements: 

(i)  Preservative  instinct,  food,  clothing, 
shelter;  (2)  Perpetuating  instinct;  (3)  Lan- 
guage; (4)  Religion;  (5)  Government;  (6) 
The  Arts. 

Food,  clothing  and  shelter  are  the  imperative 
needs  of  the  human  species  at  all  ages  and  under 
all  conditions.  Among  the  prominent  topics 
considered  under  the  sexual  impulse  are  the 
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position  of  woman,  the  marriage  relation  and 
the  line  of  descent.  Language  is  the  chief  of 
the  psychical  elements.  Some  perhaps,  with 
Horatio  Hale,  would  make  it  the  sole  test  of 
race.  The  power  of  religion,  both  as  a  con- 
structive and  dispersive  force,  is  the  repeated 
testimony  of  history.  The  organization  and 
administration  of  government,  whether  in  its 
primitive  form  or  in  the  more  enlightened  stage, 
is  of  deepest  interest.  The  arts  of  life  find 
rtieir  origin  in  the  rude  homes  of  early  man, 
and  have  steadily  been  influential  in  all  human 
progress.    For  these  have  lives  been  lost,  tribes 


bbck  and  yellow;  or,  Caucasian,  Negro,  Mon- 
golian. 

With  all  the  data  gathered  and  the  characters 
used  in  succeeding  classifications,  the  original 
color  plan  in  a  general  way  is  as  good  as  wc 
know.  Popularly,  too,  this  seems  to  have  struck 
the  fancy.  Without  thought  we  speak  of  a 
person  as  white,  black  or  red,  as  he  is  a  Cau- 
casian; Negro  or  an  American  Indian. 

Dall  divides  man  into  three  groups:  white, 
black,  and  yellow.  Flower  and  Lydekker  also 
assign  all  representatives  of  mankind  to  three 
primary  divisions.    The  status  of  the  American 


GENERAL  ETHNOGRAPHIC  SCHEME, 


Race 

Traits 

Branches 

Stocks 

Groups   or   Peoples 

European 

Color    white 
Hair    wavy 

Nose  narrow 

I 

South 

Mediterranean 

II 

North 

Mediterranean 

1.  Hamitic 

2.  Semitic 

1.  Euskaric 

2.  Aryac 

3.  Caucasic 

I.  Libyan 

a.  Egyptian 

3.  East    African 

1.  Arabian 

2.  Abyssinian 

3.  Chaldacan 
Euskarian 
Indo-Germanic  or  Celda- 

die  peoples 
Peoples   of   the   Caucasus 

African  or 
Negro 

Color  hlack  or   dark 
Hair   frizzly 
Nose    broad 

Negrillo 

II 
Negro 

III 
Negroid 

1.  Central   African 

1.  Nilotic 

2.  Sudanese 

4.  Guinean 
I.  Bantu 

Dwarfs   of  the  Congo 
Bushmen,   Hottentots 
Nubian 

Kaflfirs  and  Congo  tribes 

Asiatic   or 
Mongolian 

Color    yellow    or 
olive 

Hair  straight 

Nose  medium 

I 
Sinitic 

II 
Sibiric 

1.  Chinese 

2.  Tibetan 

3.  Indo-Chinese 

1.  Tungusic 

2.  MongoHc 

3.  Tartaric 

4.  Finnic 

5.  Arctic 

6.  Japanic 

Chinese 

Natives   of  Tibet 
Burmese,    Siamese 
Manchtis,    Tungus 
Mongols,   Kalmucks 
Turks,    Cossacks 
Finns,     Magyars 
Cfaukchis,   Amos 
Japanese,  Koreans 

American 

Color    coppery 

Hair    straight    or 
wavy 

Nose  medium 

I 
Northern 

II 

Central 

III 

Southern 

1.  Arctic 

2.  Atlantic 

3.  Pacific 
t.  Mexican 
2.  Isthmian 

1.  Atlantic 

2.  Pacific 

Eskimos 

Tinneh,    Algonkins,    Iro- 

9uois 
Chmooks,    Kolosh,    etc. 
Nahuas,    Tarascos 

Caribs,  Arawaks,  Tupis 
Chibehas,    Quichuas 

Oceanic 

Color    dark 

Hair    wavy    or 
frizzly 

Nose    medium    or 
narrow 

I 
Negritic 

II 

Malayic 

III 
Australic 

1.  Negrito 

2.  Papuan 

3.  Melanesian 
X.  Malayan 

2.  Polynesian 

1.  Australian 

2.  Dravidian 

Mincopies,    Aetaa 
New    Guineans 
Feejeeans,  etc 
Malays,  Tagalas 
Pacific  Islanders 
Australians 
Dravidaa,   Mundas 

been  destroyed,  nations  been  formed,  battles 
been  won.  They  have  been  the  motive  power 
in  every  effort,  the  impulse  behind  every  for- 
ward movement  of  mankind  from  the  earliest 
days  to  now. 

There  have  been  so  many  changes  in  this 
world  of  ours  and  so  many  mixtures  of  an- 
cestral strains  that  it  is  impossible  to  determine 
certainly  to  which  race  certain  peoples  belong. 
After  successive  efforts  by  able  students  to 
classify  mankind  upon  this  or  that  character 
or  group  of  characters,  the  tendency  now  seems, 
to  be  to  return  to  the  earlier  classification.  To 
recur  to  the  three  greater '  subdivisions  —  white, 


aborigines  is  left  unsettled.  Keane  gives  to  these 
a  place  among  the  races,  making  four.  Linnaeus  in 
his  day  adopted  four  primary  divisions.  He,  how- 
ever, recognized  man  as  a  distinct  genus,  homo, 
having  four  species:  Homosp<Bthiopicus,H otnosp- 
mongolicuSj  HotnospamericanuSj  Homosp- 
caucasicus.  Gerland  divides  mankind  into  six 
races,  separating  the  Dra vidians  from  the  other 
groups.  To-day  man  is  considered  a  single 
species,  having  several  varieties  or  races,  Blum- 
enbach  gives  five  groups,  classified  according 
to  the  color  of  the  skm.  Prof.  Huxley  also 
designated  five  groups  along  somewhat  similar 
lines,     Mprton   used   the   skull   as   a   basis   of 
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classification;  Haeckel  and  Broca  the  hair;  and 
Hale  language. 

To  one  who  carefully  goes  over  the  different 
schemes  of  classifying  man,  it  is  apparent  that 
none  is  wholly  satisfactory.  Each  in  some  direc- 
tion overlaps  some  other.  It  is  by  taking  all 
these  race  criteria  so  far  as  they  are  of  value 
that  the  most  reliable  conclusions  may  be  drawn 
as  to  the  proper  classification  of  mankind.  No 
one  set  of  standards  will  properly  answer.  That 
classification  will  be  most  satisfactory  which 
obtains  the  most  help  from  all  the  elements. 
All  that  we  can  aim  to  do  is  to  group  under 
some  general  and  loose  fitting  subdivisions  those 
members  of  the  species  which  display  the  great- 
est number  of  similarities.  (Brinton.)  Perhaps 
it  will  be  as  satisfactory  to  follow  the  plan 
of  Linnaeus  and  classify  the  races  of  men  ac- 
cording to  geographical  areas.  Under  such  a 
plan  we  speak  of  the  European  race,  which  in 
ancient  times  was  confined  to  Europe  and  ad- 
jacent parts  of  Asia  and  Africa;  the  African 
race,  whose  natural  home  is  Africa ;  the  Asiatic 
race,  which  is  chiefly  confined  to  Asia;  the 
American  race,  composed  of  those  occupying 
the  western  continent  before  its  occupation  by 
Europeans ;  and,  the  Oceanic  or  Australian  race, 
comprising  the  tribes  of  Polynesia,  Australia 
and  the  many  groups  of  islands  sometimes  in- 
cluded in  Oceanica.  We  can  use  Blumenbach's 
echeme  of  dividing  them  according  to  the  color 
of  the  skin.  Under  it,  they  are  grouped  as 
follows: 

I,  Caucasian,  or  white;  2,  Ethiopian,  or 
2>lack;  3,  Mongolian,  or  yellow;  4,  American,  or 
red;  5,  Malay,  or  brown.  Dr.  D.  G.  Brinton 
enumerated  five  races  of  mankind.  Their  chief 
characteristics  mznr  be  summed  up  substantially 
as    follows:    I.  The    European    Race  —  Traits 

—  Color  white,  hair  wavy,  nose  narrow,  jaws 
straight,  skull  variable,  languages  inflectional, 
religions  ideal.    II.  The  African,  or  Negro  Race 

—  Traits  —  Color  black,  hair  woolly,  nose  flat, 
jaws  protruding,  skull  long,  language  agglu- 
tinative, religions  material.  III.  The  Asiatic,  or 
Mongolian  Race. —  Traits  —  Color  yellowish  or 
brownish,  hair  straight,  nose  flat  or  medium, 
jaws  straight,  skull  broad  and  high,  langua^s 
isolating  or  agglutinative,  religions  material. 
IV.  The  American  Race  —  Traits  —  Color  cop- 
pery, hair  straight,  nose  narrow,  jaws  straight, 
skull  variable,  language  incorporating,  religions 
ideal.  V.  Ihe  Oceanic  Race  —  Traits  —  Color 
dark,  hair  lank  or  wavy,  languages  agglutinative. 

Classified  in  this  manner,  the  human  species 
presents  the  subdivisions  shown  in  the  scheme 
on  the  opposite  page. 

Of  the  South  Mediterranean  branch  of  the 
European  race  there  are  given  two  divisions, 
the  Hamitic  and  the  Semitic.  The  former  is 
divided  into  three  groups,  the  Libyan,  Egyptian 
and  East  African.  The  Libyan  group  extends 
over  northern  Africa  from  the  Atlantic  Ocean 
to  the  Nile.  Some  of  these  tribes  are  very 
dark  and  have  been  termed  *Black  Caucasians.* 
Nevertheless,  except  for  color,  they  are  fine 
representatives  of  the  white  race.  The  Egyptian 
group  is  represented  by  the  ancient  Egyptians 
and  their  descendants,  the  modem  Fellah  of 
the  Nile  valley  and  the  Copts.  These  two 
groups  of  this  branch  of  the  European  race 
have  been  potent  factors  in  the  world's  history. 
The  development  of  the  earliest  seats  of  culture, 
the  organization  of  government,  and  the  estab- 


lishment of  high  degrees  of>  civilization  have 
been  the  work  of  their  representatives.  On  the 
contrary  the  East  African  group  is  represented 
by  a  number  of  tribes  who  are  chiefly  nomadic 
and  occupy  the  territory  south  of  the  Egyptian 
grroup  and  extending  from  the  Nile  to  the  Indian 
Ocean.  They  include  the  Gallis,  Somalis  and 
Agaas. 

The  Semitic  stocks  are  made  up  of  three 
groups  —  the  Arabian,  Abyssinian  and  Chal- 
daean.  The  most  prominent  of  the  first  group 
are  the  Arabians ;  the  existing  tribes  best  known 
are  the  Ishmaelites  and  Bedouin.  They  have 
occupied  at  different  times  parts  of  the  Arabian 
peninsula  and  now  practically  cover  it  all. 

The  Abyssinian  group  is  supposed  to  have 
originated  in  the  region  last  mentioned  and  to 
have  been  dispersed  over  Abyssinia  and  ad- 
jacent parts  of  Africa.  They  have  become  mixed 
with  adjoining  tribes  and  a  corrupt  form  of 
Christianity  exists  among  them.  The  Abyssin- 
ians,  Tigre  and  Amhara  are  prominent  nations. 
The  former  is  best  known. 

The  third  group  of  Semitic  peoples  has  been 
called  the  Chaldaean.  This  includes  the  Syrians, 
Israelites,  Samaritans,  Babylonians  and  Jews. 
They  also  originated  in  Arabia  and  spread  out 
into  other  lands.  The  Jew  has  become  world- 
wide in  his  dispersal.  From  these  peoples  great 
nations  were  developed  and  from  them  two 
great  religious  leaders,  Jesus  Christ  and  Mo- 
hammed, have  sprung. 

The  North  Mediterranean  branch  is  divided  * 
into  three  divisions.  They  are  the  Euskaric, 
Aryac  and  Caucasic  stocks.  The  only  surviving 
remnant  of  the  Euskaric  stock  is  the  Basques  ol 
Spain.  That  they  formerly  were  more  widely 
distributed  is  generally  believed.  Their  rela- 
tionship with  other  peoples  is  not  satisfactorily 
determined.  The  most  extended  and  most  in>- 
portant  of  these  race  stocks  is  the  Aryac.  The 
origin  of  the  Aryans  has  been  a  fruithful  thenie 
of  discussion  in  recent  years.  While  there  is 
still  a  difference  of  opinion  on  this  subject,  the 
majority  of  writers  have  accepted  the  theory  of 
their  European  origin.  The  Aryac  or  Indo- 
Germanic  stock  is  divided  by  Brinton  into  eight 
groups:  Celtic,  Italic,  lUyric,  Hellenic,  Lettic, 
Teutonic,  Slavonic  and  Indo-Iranic  groups. 

The  Lettic  or  Lithuanian  peoples,  while 
comparatively  inconspicuous,  are  in  some  re- 
spects the  most  interesting  of  their  fellows. 
They  are  thought  by  some  students  to  be  the 
remnant  of  the  original  stock  and  that  which 
most  resembles  it.  They  are  located  along  the 
Baltic  Sea  in  Prussia  and  Russia. 

The  Indo-Iranic  group  is  of  special  interest 
because  it  has  the  farthest  eastern  range  and 
for  the  reason  that  it  is  nearest  the  region 
which  those  who  believe  in  the  Asiatic  origin 
of  the  race  think  was  its  primitive  home. 
The  term  Iranic  is  derived  from  the  plateau 
of  Iran,  which  has  been  thought  by  some  to  b« 
the  area  of  dispersal  of  the  race.  The  group 
divides  into  two  divisions,  the  Iranic,  whose  old 
representatives  were  the  Bactrians  and  Persians. 
To-day  it  includes  the  modern  Persians,  the 
Parsees,  generally  known  as  fire-worshippers, 
and  the  tribes  of  Beluchistan,  Afghanistan  and 
neighboring  regions.  The  Indie  branch  com- 
prises the  peoples  occupying  India.  The  most 
prominent  of  these  are  the  Hindus,  Rajpoots 
and  Djats.  The  typical  Brahmins  probably  are 
the  best  representatives  of  the  stock. 
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The*  Teii£6nk  group  incHidtis  thei  Germans, 
Enfi^li^,  Norwegians,  Swedes  and  Danes,  and 
their  ancestors,  the  Goths,  Vandals,  Angles, 
Saxonsj  Norsemen.  These  independent,  aggres- 
sive, progressive  races  have  been  conspicuous 
in  the  history  of  the  past  and  the  activities  of 
the  present  They  have  spread  throughout  the 
world  as  missionaries  of  business,  education  or 
religion.  They  are  the  forces  whidi  operate  in 
all  progressive  government  and  are  destined 
to  sway  the  world. 

East  of  these  is  the  Slavonic  group.  It  is 
represented  to-day  by  the  Russians,  Poles, 
Czechs,  Bulgarians,  and  other  tribes  of  the 
Danube  region.  Of  their  ancestors  known  in 
history  are  the  Sc3rthians  and  Massagetae.  The 
Slavonic  tribes  to  the  east,  in  one  direction,  came 
in  contact  with  the  Indo-Iranians  and,  in  an- 
other, with  some  of  the  branches  of  the  Mon- 
golians. Within  comparatively  recent  times 
some  of  them  have  made  remarkable  progress 
in  civilization.  Russia  now  ranks  as  one  of  the 
great  world  powers. 

The  Hellenic  group  comprised  the  ancient 
Greeks  and  their  relatives.  They  occupied  at 
an  early  date  the  peninsulas  of  Asia  Minor, 
Greece,  the  southern  part  of  Italy  and  con- 
tiguous territory.  The  progress  of  Greek  cul- 
ture is  familiar.  Greek  language,  literature  and 
art  form  the  basis  of  education  everywhere. 
Their  dominion  was  one  of  the  world's  greatest 
confederacies.  Overthrown  by  the  Romans  and 
subsequently'  by  the  Mohammedans,  they  were 
for  generations  hidden  from  the  view  of  the* 
progressive  world.  The  Illyric  stock  is  situated 
near  the  Greeks  in  Turkey.  It  is  represented 
by  the  Albanians.  The  Italic  stock  covered 
most  of  the  Italian  peninsula.-  The'  Umbfians, 
Etruscans,  Oscans  and  Latins  were  the  principal 
older  representatives.  They  developed  the 
Roman  empire  and  in  the  oi^^nization  and  con- 
duct of  government  and  the  framing  of  laws 
they-  adiieved  a  front  place  in  the  history  of 
the  worid. 

The  Celdt  gronpi  origfinally  spread  over 
western  •Europ^B^  has  largely  disappeared.  Cer- 
tain parts  o^f  the  British  Isles  and  the  north  of 
France  contain  the  surviving  members.  These 
are  the  Irish,  Welsh,  Sctotch;  Manx  atid  the 
people  of  Brittany; 

The  Caucasic  stock  is  represented  by  four 
groups:  Lesghic,  Circasstc,  Kistic.  and 
Georgic.  They  occupy  the  Caucastts  Mountain 
region. 

The  African  race  occupies  Africa  south  of 
the  Sahara  desert  and  of  the  Nile  valley.  It 
is  classified  in  three  groups :  the  Negrillos, 
Negroes  and  Negroids.  Under  Negrillos  (little 
Negroes)  are  grouped  the  Akkas  and  other 
pygmies  of  the  interior  re^n,  and  the  small- 
sixed  Bushmen  and  Hottentots  farther  south. 
The  characters  of  some  of  these  tribes  are 
faithfAJly  preserved  in  figures  upon  the  Egyptian 
nf6mitnents.  The  most  striking  of  these  physical 
features  is  the  peculiar  growth  and  develop- 
ment about  the  pelvic  region.  The  clicks  of 
the  Hottentot  and  Bushman  languages  find  no 
counterpart  in  any  other  tongue.  The  Negroes 
are  confined  chiefly  to  western  and  central 
Africa,  ranging  east  into  Nubia.  They  comprise 
four  subdivisions:  the  Nilotic,  Sudanese,  Sene- 
gambian  and  Guinean.  The  first  is  confined  to 
the  upper  Nile  valley.  The  Sudanese  group  is 
represented  by  tribes  in  Sudan  and  westward. 


The  vrestem  coast  south  of  the  Senegal  River  is 
the  territory  of  the  Senegambians.  Farther 
south  tOwatd-  the  Nt^  River  are  the  tribes 
of  the  Guinea  group.  This  region  was  the  chief 
source  of  the  slave  trade.  .The  descendants  of 
the  Guinea  negroes  found  throughout  the  United 
States  are  living  witnesses  of  the  slavery  which 
existed  there  but  a  generation  ago. 

The  Negroids  approach  the  Negroes,  but  arc 
in  some  ways  quite  different  from  them.  Their 
color  is  brown  rather  than  black;  their  hair  is 
*kinky*  but  not  woolly ;  the  nose  is  straight  and 
not  short  and  flat.  They  are  of  two  groups  — 
the  Nubian  and  Bantu.  The  former  are  found 
in  Nubia  and  the  upper  Nile  valley.  The  latter 
occupies  practically  all  of  southern  Africa  except 
the  region  of  the  Hottentots  and  Bushmen. 
Among  the  better  known  tribes  are  the  Kaffirs, 
Bechuanas  and  Zulus.  The  African  race  occu* 
pies  a  low  stage  in  culture.  It  has  developed  in 
the  restricted  area  south  of  the  Sahara  basin. 
Probably  it  reached  its  typical  development  in 
the  Niger  valley. 

The  Asian,  or  Mongolian  race  is  made  up 
of  two  divisions — the"  Sinitic  and  Sibiric.  The 
Sinitic  branch  includes  the  Chinese,  Tibetans 
and  the  inhabitants  of  Anam,  Siam,  Burma 
and  Cochin  Chind.  The  Chinese  have  occupied 
their  territory  from  quite  early  times.  They 
have  developed  a  peculiar  civilization  and  in 
soitie  partrculars  reached  quite  a.  high  stage 
of  culture.  While  there  is  cpn^klerable  differ- 
ence of  opinion  whether  the  arts  of  ancient 
China,  developed  ^there  or  w^re  acquired  from 
the  Aryans  to  the  westward,  if  seems  probable 
that  in  a  great  measure  at  least,  they  were  in- 
digenous. . 

.  The  Sibiric  branch  of  this  race  i«  largely 
located  north,  of  the  moantains  of  Central  Asia, 
ranging  with  the  Arctic  Circle  from  the  Paicific 
to  the  Atlanta  Ocean.  The  six  groups  arc  the 
Tungusic,  reaching  from  northern  China  toward 
the  Arctic  Ocean  and  to  Kamchatka.  The 
Mongolic  occupying  the  vast  highlands  west  of 
Manchuria.  Genghis-Khan  and  later  Tamer- 
lane established  two  of.  the  wide  extended 
Mongol  empires.  The  Tartaric,  another  high- 
land group,  has  spread  from  Turkestan  in  sev- 
eral directions.  The  Turk  is  the  most  con- 
spicuous representative,  though  much  mixed 
widi  other  races.  The  Finnic  is  a  group  of 
Mongols  occupying  northern  Europe.  It  is  rep- 
resented there  by  the  Finns  and  Lapps  and 
farther  south  by  the  Magyars.  From  there  it 
extends  east  to  the  Vol^  River.  The  rude 
tribes  fringing  the  Arctic  Ocean  in  eastern 
Siberia  and  reaching  to  the  Pacific  are  grouped 
under  the  name  Arctic.  The ,  Chukchis  and 
Kamchatkans  are  of  their  number.  The  Japan* 
ese  and  Koreans  constitute  the  Japanese  group. 
The  Japanese  are  the  most  progressive  and  ad- 
vanced of  the  Asiatic  race. 

The  Oceanic  race  may  be  divided  into  three 
stocks  —  Negritic,  Malayic  and  Australic  It 
occupies  Australia,  the  islands  of  the  South 
Pacific  and  Indian  oceans,  and  the  adjacent 
shores  of  Asia.  In  their  migrations,  whether 
alon^f  the  shores  or  over  the  seas,  they  have 
so  mterminsled  that  their  relationships  are 
puzzling.  The  Negritic  stock  is  represented 
by  the  Negritos,  including  such  small  peoples 
as  the  Mincopies  of  the  Andaman  Islands,  the 
Papuans  of  New  Guinea  and  other  islands,  and 
the    Melanesians.    The    Mals^ic    stock'  is    the 
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wort  oonipiaious  asid  energetic  of  the  ocean 
peoples.  Its  representatives  are  found  extending 
almost  two  thirds  around  the  world,  reaching 
from  Easter  Island  to  Madagascar.  The  noost 
typical  Malays  are  found  in  Malacca,  Sumatra 
luid  Java,  while  others  less  marked  extend 
from  the  Celebes  to  the  Philippines.  The 
Malays  farther  to  the  eastward  are  often  called 
Polynesians.  From  their  traditions  it  has  been 
possible  to  obtain  a  fairly  good  idea  of  their 
successive  migrations  and  of  the  comparative 
time  of  the  settlement  of  the  different  island 
nroups.  They  extend  from  New  Guinea  to  New 
Zealand,  Easter  and  the  Sandwich  islands.  The 
Australic  stock  includes  the  different  tribes  of 
Australia,  the  extinct  Tasmanians,  and,  accord- 
ing to  some  authorities,  the  primitive  peoples  of 
the  peninsula  of  Hindustan.  The  Australians 
are  very  low  in  culture,  nomadic,  lacking  gov- 
ernment and  wear  little  or  no  clothing.  vThe 
life  of  these  savages  proves  to  be  of  undeveloped 
type,  alike  in  arts  and  institutions,  so  much  so. 
that  the  distinction  of  being  the  lowest  oi 
normal  tribes  may  be  claimed  for  them.* — (E.  B. 
Tylor.) 

The  American  race  includes  those  peoples 
occupying  the  western  continent  at  the  time 
of  its  discovery  by  white  men.  For  the  purpose 
of  study  they  may  be  divided  into  sevep  groups : 
Arctic,  North  Atlantic,  North  Pacific,  Mex- 
ican, Inter-Isthmian,  South  Atlantic,  South  .Pa- 
cific. 

The  Arctic  group  includes  the  Eskimo  and 
Aleutian  peoples.  They  occupy  the  shores  of 
the  oceans  in  Arctic  America,  and  extend  from 
Labrador  to  Greenland.  In  the  North  Atlantic 
group  are  some  Indians  of  wide  range.  The 
Athabascans  extend  from  the  valleys  of  the 
Yukon  and  lower  Mackenzie,  to  Arizona,  while 
farther  to  the  southward  reaching  into  Mexico, 
the  warlike  Apaches  are  of  this  group.  The 
Algonkins  ranged  from  Newfoundland  to  the 
Rocky  Mountains  and  from  the  Churchill  River 
valley  and  Hudson  Bay  southward  throughout 
the  Ohio  and  Mississippi  valleys  to  the  Ten- 
nessee River.  These  included  most  of  the  In- 
dians encountered  by  the  early  settlers.  Their 
names  are  more  .or  less  fanuliar  to  us  from 
history.  The  intelligent  Iroquois,  the  formid- 
able DakotasT  (Sioux),  the  southern  Indians^ 
some  of  whom  built  mounds  within  historic 
times,  and  the  tribes  of  the  interior  plains  also 
belong    to    this    division.    The    North    Pacific 

Soup  includes  a  number  of  tribes  west  of  the 
ocl^  Mountains,  many  of  which  are  small  and 
represent  distinct  linguistic  stocks.  Several  of 
these  tribes  have  the  head  artificially  deformed. 
These  include  the  Flatheads  and  Nez  Perces 
(Pierced  Noses).  The  Cliff-dwellers  and  Pueblo 
tribes  of  the  arid  regions  of  the  southwestern 
United  States  are  placed  here.  The  Mexican 
group  is  notable  because  of  the  state  of  civiliza- 
tion attained  t^  the  Aztecs,  its  best  known  tribe. 
The  organization  developed,  government  estab- 
lished, education  acquired,  buildings  constructed 
and  arts  pursued  were  unequaled  by  any  tribe 
of  the  American  race.  The  Mayas  were  the 
most  inwortant  tribe  of  the  Inter-Isthmian 
group.  They  were  builders  of  note,  elaborate 
decorators  of  stone,  and  mural  artists.  The 
South  Atlantic  group  occupied  the  Atlantic 
coast  of  South  Amerkra.  They  were  chiefly 
wandering  tribes  without  settled  habitations. 
The  Quidhnas  of  Peru  are  the  best  known  tribe 


of  the  South  Pacific  group.  They  atuined 
higher  civilization  than  any  other  South  Amer- 
ican tribe.  They  developed  agriculture,  domes- 
ticated animals,  constructed  large  buildings  of 
stone,  were. expert  workers  in  metals^  and  de- 
vised a  method  of  record  keeping  1^  means  of 
strings  and  knots  called  quippus.  See  K^uie, 
^Ethnology^ ;  Brinton,  ^Races  and  Peoples^ ; 
^The  American  Race^ ;  Gerland,  ^Ethnography^ ; 
Tylor,  ^Anthropology.^ 

Amos  W.  Butler, 
Zoologist  and  Anthropologist,  Indianapolis, 

Kihyl,  the  organic  radical  GH»,  which  oc- 
curs in  many  carbon  compounds,  but  which 
cannot  exist  in  the  free  state.  Its  most  im- 
portant compound  is  ethyl  hydrate,  or  ethyl  al- 
cohol (see  Alcohol)  ;  but  the  iodide,  CiHJ, 
which  is  formed  by  acting  upon  ethyl  alcohol 
with  iodine  in  the  presence  of  phosphorus,  is 
also  of  much  importance  in  S3mthetic  chemis- 
try. 

.Eth'ylam'inc,  an  amine  (q^^v.)  in  which  one 
or  more  of  the  hydroigen  atoms  of  ammonia, 
NHs,  is  replaced  by  the  radical  ethyl,  CtH». 
Three  compounds  of  this  sort  are  possible,  and 
all  have  been  actually  prepared.  When  only 
one  of  the  hydrogen  atoms  of  the  ammonia  has 
been  replaced,  the  resulting  comjjound,  NHi.- 
GHs,  is  known  as  mono-ethylamine,  or  ethyl 
monamine;  and  it  is  this  substance  which  is 
understood  when  the  word  ethylamine  is  used 
without  qualification.  NH.(CtH»)2  is  known  as 
diethylamine.  and  N.(CJIk)s  is  called  trieth- 
ylamine.  All  three  are  formed  when  absolute 
alcohol  is  heated  with  zinc  chloride,  in  closed 
tubes,  to  500®  F. ;  and  they  may  then  be  sep- 
arated by  the  crystallization  of  their  picrates. 
Ethylamine  (that  is,  the  mono-amine)  may  also 
be  prepared  by  boiling  cyanic  ether  with  an 
aqueous  solution  of  caustic  potash,  absorbing 
the  liberated  gas  b^  passing  it  through  hydro- 
chloric acid,  and  finally  drying  the  ethylamine 
hydrochloride  that  is  so  formed,  and  distilling 
it  with  quicklime.  All  three  of  the  ethylamines 
are  alkaline,  all  smell  of  ammonia,  and  all  com- 
bine with  acids  to  form  salts.  The  mono-amine 
is  a  colorless,  inflammable  liquid,  having  a 
specific  gravity  of  0.70,  boiling  at  68*  F.,  and 
not  solidifying  at  220*  below  zero,  F.  Diethyl- 
amine  (which  may  be  prepared  by  heating  the 
mono-amine  with  ethyl  bromide)  is  also  vola- 
tile, colorless,  and  inflammable,  with  a  specific 
gravity  of  0.72,  and  boils  at  133°  F.,  under 
ordinary  atmospheric  pressure.  Triethylamine 
is  very  similar  to  the  other  two  in  general  char- 
acter. It  has  a  specific  gravity  of  0.73,  boils  at 
194**  F.,  and  its  critical  temperature  (according 
to  Pawlewski)  is  513"  F.  (See  Cjutical 
Point.)  Triethylamine  is  but  slightly  soluble 
in  water ;  diethylamine  dissolves  in  water  f r-ely ; 
mono-ethylamine  mixes  with  water  with  a  con- 
siderable rise  of  temperature,  and  the  probable 
formation  of  a  hydrate ;  though  it  is  entirely 
expelled  again,  upon  boiling. 

Eth'ylency  a  gaseous  hydrocarbon  having 
-the  formula  CtH«,  and  constituting  the  first 
member  of  the  olefine  series.  It  is  formed  in 
the  dry  distillation  of  numerous  organic  bodies, 
but  is  most  conveniently  prepared  for  labora- 
toiy  purposes  by  mixing  i  part  of  alcohol  with 
4  parts  of  sulphuric  acid,  adding  enough  sand 
to  form  a  paste,  and  heating  the  mass  over 
a  flame.    The  sand  takes  no  part  in  the  chemia* 
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try  of  the  process,  but  merely  serves  to  regu- 
late the  action.  The  sulphuric  acid,  owing  to 
its  affinity  for  water,  removes  the  elements  of 
water  from  the  alcohol,  and  thereby  liberates  the 
ethylene,  GH^OH  =  HaO -f  CH^.  Ethylene 
is  a  colorless  gas,  which  bums  with  a  bright 
flame,  a  five-foot  burner,  using  the  pure 
gas,  yielding  a  light  of  68  candle-power.  It 
may  be  condensed  to  a  transparent  liquid  which 
boils,  under  ordinary  atmospheric  pressure,  at 
153**  F.  below  zero,  and  freezes  at  272**  F.  be- 
low zero.  Ethylene  is  an  unsaturated  compound, 
and  combines  directly  with  hydrogen  when  mixed 
with  that  gas  and  led  over  platinum  black;  the 
product  of  the  combination  being  ethane,  GHe. 
Mixed  with  three  times  its  own  volume  of  oxy- 
gen, and  fired  by  a  spark,  ethylene  explodes 
with  great  violence.  When  it  is  mixed  with 
chlorine  in  the  dark,  combination  takes  place 
according  to  the  formula  C2H4  +  2CI  =  CtH40t, 
the  new  substance  being  an  oily  fluid,  known  as 
ethylene  dichloride,  or  "Dutch  liquid."  It  is  on 
account  of  this  reaction  that  ethylene  was  for- 
merly called  "olefiant"  (or  "oil-forming*)  g[as. 
It  will  be  observed  that  the  foregoing  reaction 
is  an  additive  one.  In  diffuse  daylight  chlorine 
attacks  the  dichloride  of  ethylene,  with  the 
formation  of  more  highly  chlorinated  substitu- 
tion products,  of  which  the  highest  is  CaCU. 

Etienne,  Charles  Guillaume,  sharl  geyom 
a-te-en,  French  dramatist:  b.  Chamouilly  6 
Jan.  1778;  d.  Paris  13  March  1&45.  Under  the 
first  empire  he  was  censor,  editor-in-chief  of 
the  ^Journal  of  the  Empire,^  and  a  member 
of  the  Academy;  at  the  Restoration  he  was 
expelled  from  the  Academy,  and  thereafter  as 
editor  of  the  "Constitutional*  was  a  power  on 
the  side  of  the  opposition.  His  comedies  give 
proof  of  brilliant  fancy,  elegant  style,  and  great 
constructive  skill;  ^The  Two  Sons-in-Law^  is 
the  best  comedy  of  the  Imperial  Era,  and  not 
unworthy  of  Moliere.  He  composed  many 
farces,  vaudevilles,  operettas,  and  spectacular 
pieces,  which  had  unbounded  success;  and  his 
operas,  <  Cinderella^  and  ^Joconde,^  were  the 
delight  of  Paris.  He  wrote  a  ^History  of 
the  French  Theatre.^ 

Etienne  du  Mont,  a-te-en  du  mon  (Fr. 
"Saint  Stephen  of  the  Mount®),  a  fine  church 
of  mediaeval  Paris.  It  was  founded  in  1220; 
its  completion  and  restoration  were  begun  in 
1517,  and  the  building  reached  its  present  per- 
fection in  1626.  The  shrine  of  Saint  Genevieve, 
heroine  and  patron  saint  of  Paris,  is  its  principal 
point  of  antiquarian  interest,  but  it  is  also 
the   burial-place  of  Pascal   and   Racine. 

Etiolation,  e"tT-6-la'sh6n,  the  alteration  in 
the  color  and  the  structure  of  plants  due  to  the 
absence  of  light  during  growth.  The  mo.st  no- 
ticeable changes  are  paleness  and  elongation  of 
the  stems.  The  elongation  is  due  to  the  exten- 
sion of  the  cells,  and  the  paleness  to  the  non- 
development,  arrested  development  or  destruc- 
tion of  the  chlorophyll  or  green  coloring  matter 
of  the  plant.  Other  phenomena  are  imperfect 
development  of  leaves,  altered  method  of  branch- 
ing, and  various  modifications  of  tissues,  espe- 
cially in  the  imperfect  development  of  the  cell- 
walls,  which  do  not  attain  normal  thickness. 
Agriculturally,  etiolation  is  either  a  fault  to  be 
shunned  or  a  useful  process.  In  the  first  case 
It  is  often  responsible  for  the  "lodging'*  of  wheat 
and  other  gram-crops  sown  too  thickly,  the  bases 


of  the  stems  being  shaded  so  much  that  tfie 
cells  fail  to  develop  normal  strength,  and  when 
the  heads  form  the  wind  easily  beats  down  the 
plants.  The  sprouting  of  potatoes,  turnips,  etc, 
is  also  undesirable.  But  etiolation  is  utilized  in 
the  blanching  of  various  plants,  such  as  aspara- 
gus and  sea-kale,  and  especially  salads  such  as 
celery,  endive,  and  chicory.  The  process  in- 
volves the  exclusion  of  light  by  means  of  earth 
banked  around  the  stems,  by  boards,  paper,  etc., 
or  by  tying  the  outer  leaves  loosely  over  the 
inner  ones  as  with  endive  or  with  cauliflower. 
Rhubarb  is  often  grown  in  darkness.  In  general, 
tenderness  and  modifications  in  flavor  are  the 
chief  ends  sought  in  the  process. 

Etiquette,  etl  ket,  a  collective  term  for 
the  established  ceremonies  and  usages  of  society. 
Among  courts  the  Byzantine  and  Spanish  courts^ 
and  the  French  court  under  Louis  XIV.  and 
Louis  XV.,  were  noted  for  the  strictness  of  their 
etiquette.  Social  etiquette  consists  in  so  many 
minute  observances  that  a  tolerable  familiarity 
with  it  can  be  acquired  only  by  a  considerable 
intercourse  with  polite  society.  Quickness  of 
sympathy  and  a  certain  fineness  of  observation 
are  more  needed  for  proficiency  in  this  sphere 
than  mere  power  of  intellect. 

Etive,  etlv,  Loch,  an  inlet  from  the  Firth 
of  Lome,  on  the  west  coast  of  Scotland.  The 
scenery  of  its  shores  is  very  beautiful.  About 
three  miles  from  the  sea,  at  Connel  Ferry,  a 
ridge  of  sunken  rocks  crossing  it  causes  a  tur- 
bulent rapid,  which  at  half-tide  forms  a  sort 
of  waterfall.  Salmon  and  other  fish  are  plen- 
tiful. 

Etlar,  Carit,  pseudonym  of  Karl  Brosboll, 
Danish  realistic  novelist:  b.  Friderica  7  April 
1816.  His  first  story  was  ^The  Smuggler's  Son> 
(1839)  ;  of  his  later  writings,  the  historical  tale 
of  <The  Queen's  Captain  of.  the  Guard^  and 
the  realistic  story  <The  People  in  Need>  (1878) 
are  the  most  popular;  his  verse  also  has  merit. 
An  edition  of  his  collected  works  was  published 
1859-^;  with  an  additional  collection  in  1873-9; 
a  new  edition  appeared  in  1888. 

Et'na,  or  iEtna*  a  volcano  in  the  eastern 
part  of  the  province  of  Catania^  on  the  island 
of  Sicily,  and  the  largest  active  volcano  in 
Europe.  Directly  north  is  the  valley  of  Alcan- 
tara, on  the  west  and  south,  the  valley  of  Si- 
meto,  and  on  the  east,  the  Ionian  Sea.  From 
the  waters  on  the  east  Etna  rises  cone-like  to 
a  height  of  about  10,875  feet;  but  on  the 
south  and  west  it  seems  formed  of  superim- 
posed mountains,  the  terminal  being  surrounded 
by  a  number  of  cones,  all  of  volcanic  origin,' 
about  100  of  which  are  of  considerable  size. 
The  circumference  at  the  base  is  about  100  miles. 
Around  the  mountain  and  on  the  lower  sloi)C 
are  a  number  of  villages,  cultivated  fields,  groves 
of  olive-,  orange-,  fig-,  and  date-trees ;  and  a  little 
higher  up  is  a  belt  of  forest  with  oak,  birch, 
beech,  and  coniferae.  Above  7,000  feet  vegetatiai 
is  scanty,  the  cone  is  almost  bare;  rocky  preci- 
pices, lava  beds,  masses  of  ashes  and  scoriae  are 
visible  at  its  summit  except  where  covered  by 
snow.  A  deep  depression,  Val  de  Bove,  on  the 
eastern  side,  was  once  the  principal  crater; 
and  frequently  lava  has  issued  out  of  the  sides 
of  the  mountain,  thus  forming  small  cones  anc 
craters,  about  200  of  which  are  now  distinctly 
marked.     From  the  snmmit  may  be  seen  the 
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wbole  of  £he  island  of  Sicily,  tLe  Lii>ari  Islands, 
Malta,  and  Calabria.  The  eruptions  of  Etna 
have  been  numerous  and  many  of  them  de- 
structive; more  than  80  have  been  recorded,  11 
of  which  occurred  before  the  Christian  Era. 
That  of  1169  A.D.  overwhelmed  Catania  and 
buried  15,000  persons  in  the  ruins.  In  1669  the 
lava  spread  over  the  country  for  40  days,  and 
20,000  persons  are  estimated  to  have  perished. 
In  1693  there  was  an  earthquake  during  the 
eruption,  when  over  60,000  lives  were  lost 
One  eruption  was  in  1755,  the  year  of  the  Lis- 
bon earthquake.  Among  more  recent  eruptions 
are  those  of  1852,  1865  1874,  1879,  1886,  1892. 
An  eruption  is  ordinarily  preceded  by  premoni- 
tory symptoms  of  longer  or  shorter  duration. 
In  Greek  mjrthology  there  are  found  frequent 
allusions  to  Etna,  especially  in  the  legends  of 
Enceladus  and  Hiphxstus.  Consult:  Dana, 
^Characteristics  of  Volcanoes^ ;  Kneeland,  ^Vol- 
canoes.^ 

Etna,  Pa.,  borough  in  Allegheny  County, 
on  the  Allegheny  River,  the  Pittsburg  &  W., 
the  Etna  &  M.,  and  a  branch  of  the  Penn- 
sylvania R.R,*s.  It  is  really  a  suburb  of 
Pittsburg,  with  only  the  Allegheny  River  be- 
tween. The  chief  industries  are  in  connection 
with  the  iron  and  steel  products  for  which  this 
part  of  the  State  is  famous.    Pop.  (1910)  5,830. 

E'ton,  England,  town,  in  the  county  of 
Buckingham,  on  the  Thames,  22  miles  west  of 
London.  It  consists  principally  of  one  narrow 
street,  which  has  of  late  years  been  much  im- 
proved. An  iron  bridge  across  the  Thames  con- 
nects Eton  with  Windsor,  from  which  it  is 
separated  only  by  the  river.  Eton  derives  its 
celebrity  from  its  college.    Pop.  3,309. 

Eton  College  is  one  of  the  famous  Eng- 
lish public  schools,  and  was  founded  by  Henry 
VI.  m  1440,  under  the  name  of  ®The  College 
of  the  Blessed  Virgin  Mary  Beside  Windsor.* 
The  present  collegiate  edifice  was  begun  in  1441 
and  the  whole  of  the  original  structure  was  com- 
pleted about  1523.  Important  additions  were 
made  in  1846,  and  also  in  1889.  This  school  was 
intended  originally  for  the  benefit  of  the  sons 
of  worthy  but  poor  parents,  and  also  for  the 
support  of  25  poor  infirm  men;  and  was  to  be 
maintained  out  of  the  incomes  from  the  royal 
demesne  lands.  Now  the  students  admitted  are 
the  sons  of  the  gentry  and  nobility,  and  so 
numerous  are  the  applicants  that  it  is  usual  to 
enter  the  names  at  birth.  The  scholarships  are 
open  to  all  British  subjects;  but  candidates  must 
be  12  years  or  over  and  not  more  than  14  years, 
and  must  pass  an  examination.  A  certain  num- 
ber of  the  students,  not  under  17  years,  are 
elected  each  year  to  scholarships  at  King's  Col- 
lege, Cambridge.  The  number  of^pupils  on  the 
foundation  is  limited  to  70,  but  the  number  out- 
side, called  oppidans,  who  board  and  lodge  in 
the  houses  of  the  masters,  is  about  1,000.  The 
course  of  instruction  is  mainly  classical,  but  the 
modem  languages,  mathematics,  and  the  natural 
sciences  are  given  now  a  due  share  of  attention. 
Consult:  Cust,  <Eton  College^;  Lyte,  ^History 
of  Eton  College>    (1440-1898). 

Etorofu,  a'to-ro-foo,  or  Iturup,  c-too-roop', 
(i)  an  island;  (2)  a  strait;  in  the  most  north- 
erly part  of  Japan.  The  island  belongs  to  the 
Kurifc  group. 


Etruria,  e-troo'ri-a  (Greek  Tyrrhenia),  the 
name  anciently  given  to  that  part  of  Italy  which 
corresponded  nearly  with  the  modem  Tuscany, 
and  was  bounded  by  the  Mediterranean,  the 
Apennines,  the  river  Magra,  and  the  Tiber. 
The  name  Tuscia,  for  the  country,  came  into 
use  in  late  times,  while  Tusci,  as  well  as  Etrusci, 
was  used  by  the  Romans  as  the  appellation  of 
the  people  from  an  early  period.  The  oldest 
inhabitants  of  the  country  belonged,  according 
to  the  accounts  of  the  ancients,  to  the  Umbrian 
stock,  and  were  dispossessed  by  the  Tyrrhenians 
or  Tyrsenians,  a  people  who  came  by  sea,  and 
who  were  generally  believed  to  be  Lydians. 
These  again  were  in  early  times  subjected  by 
another  race  who  called  themselves  Rasena,  and 
who  finally  became  incorporated  with  the  Tyr- 
rhenians proper,  the  whole  nation  then  bemg 
called  Tuscans  or  Etruscans.  These  Rasena, 
by  ancient  writers  usually  confounded  with  the 
Tyrrhenians,  entered  Italy  at  a  very  early  period 
from  the  north,  and  gradually  took  possession 
of  the  whole  country  from  the  Alps,  Ticino, 
and  lower  Adige  on  the  south. 

To  what  race  the  Etruscans  belonged  is  un- 
known, and  our  ignorance  is  equally  great  with 
regard  to  their  language,  remains  of  which  still 
exist  in  numerous  inscriptions  mostly  on  tombs. 
It  appears  to  have  been  quite  distinct  from  the 
languages  of  the  rest  of  Italy,  but  attempts  to 
connect  it  with  the  Greek,  Celtic,  Germanic,  or 
Semitic  languages  have  had  little  or  no  success. 
The  characters  used  are  essentially  the  ancient 
Greek,  and  were  either  introduced  from  Magna 
Graecia  or  possibly  from  Corinth.  Etruria  was 
very  early  a  confederation  under  the  rulers  of 
the  12  principal  cities,  each  of  which  formed  a 
republic  by  itself.  The  chiefs  of  these  republics 
were  styled  lucumones,  who  were  also  the  priests 
and  generals,  and  held  their  meetings  m  the 
temple  of  Voltumna,  where  they  deliberated  to- 
gether on  the  general  affairs  of  the  country.  In 
all  the  cities  there  appears  to  have  been  an 
aristocracy,  toward  which  the  mass  of  the  com- 
mon people  stood  in  the  relation  of  clients,  though 
there  would  no  doubt  be  a  body  of  entirely  free 
men  resembling  the  plebeians  at  Rome.  The 
religion  of  the  Etruscans  offers  a  subject  of 
great  difficulty,  but  it  is  at  least  certain  that  it 
had  many  points  in  common  with  the  religious 
systems  of  the  Sabines  and  Latins,  while  in 
some  respects  it  shows  evidences  of  an  Eastern 
origin.  Among  the  deities  may  be  mentioned 
Tina  or  Tinia,  corresponding  to  the  Latin 
Jupiter ;  Cupra,  corresponding  to  Juno ;  Menerfa 
(Minerva)  ;  Sethlans  (Vulcan)  ;  Turms  (Mer- 
cury) ;  and  Aplu  or  Apulu  (Apollo). 

The  chief  occupations  of  the  Etruscans  were 
agriculture  and  commerce,  both  maritime  and 
overland.  Grain,  wine,  timber,  cattle,  and  wool 
seem  to  have  been  the  principal  articles  of  trade. 
The  staple  food  of  the  common  people  was 
pulse,  but  the  upper  classes  were  notorious  for 
extravagance  in  their  diet  as  well  as  in  dress 
and  in  furniture.  Their  knowledge  of  the  arts 
and  sciences  is  said  to  have  been  derived  mainly 
from  Greece,  and  in  a  less  degree  from  Egypt. 
The  iron  mines  and  copper  mines  in  the  interior 
of  Etruria  were  worked  at  a  very  remote  period, 
and  the  metallurgical  skill  shown  by  the  Etrus- 
cans was  obviously  connected  with  their  pro- 
ficiency in  the  art  of  working  in  bronze,  silver, 
gold,  etc.  Of  Etruscan  architecture  our  know- 
ledge is  limited.    The  so-called  Tuscan   order 
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scejns  to  be  little  else  than  a  modification  of  the 
Doric.  Of  their  temples  there  exist  no  traces; 
the  theatres  have  been  more  fortunate,  that  at 
Fiesole  showing  how  much  in  this  form  of  con- 
struction they  owed  to  the  Greeks.  The  sepul- 
chres, which  were  always  subterranean,  but  fre- 
quently having  superstructures  of  an  architec- 
tural character  surmounting  them,  present  many 
varieties  of  construction. 

For  articles  in  terra-cotta  the  Etruscans  were 
especially  celebrated.  These  were  not  restricted 
to  small  objects,  but  embraced  statues  and 
figures  of  large  size,  with  which  the  exteriors 
and  interiors  of  their  temples  were  adorned. 
Closely  related  to  this  branch  of  art  was  the 
Etruscan  pottery,  in  the  manufacture  of  which 
they  excelled;  but  the  only  extant  productions 
of  this  class  that  can  be  said  to  be  genuine  are 
the  red  ware  of  Arretium  and  the  black  ware 
of  Clusium  ornamented  with  figures  in  relief, 
many  of  them  of  a  grotesque  and  strongly  marked 
Oriental  character.  On  the  other  hand,  numbers 
of  the  painted  vases  popularly  known  as  Etrus- 
can vases,  are  undoubtedly  productions  of  Greek 
workmen,  the  subjects,  the  style,  and  the  inscrip- 
tions being  all  Greek.  The  skill  of  the  Etrus- 
cans in  works  of  bronze  is  attested  by  many 
ancient  writers,  and  also  by  numerous  extant 
^ecimens.  The  style  of  art  characteristic  of 
these  works  is  stiff  and  archaic,  having  some 
resemblance  to  the  early  Greek,  though  some 
of  the  existing  specimens  exhibit  more  freedom 
of  design  and  great  beauty  of  execution.  The 
bronze  candelabra,  of  which  many  examples 
have  been  preserved,  were  eagerly  sought  after 
both  in  Greece  and  Rome.  Another  branch  of 
art  which  seems  to  have  been  peculiar  to  this 
people  was  that  of  the  engraved  bronze  mirrors, 
a  considerable  number  of  which  has  been  dis- 
covered, some  quite  recently.  These  mirrors  were 
polished  on  one  side,  and  have  on  the  other  an 
engraved  design,  taken  in  most  cases  from 
Greek  legend  or  mythology.  Consult  Dennis, 
<The  Cities  and  Cemeteries  of  Etruria^   (i8^). 

Etniria,  Kingdom  of,  the  name  given  to 
the  province  of  Tuscany,  in  Italy,  when,  in  i8o^. 
Napoleon  formed  of  it  a  kingdom,  and  made 
Florence  the  capital.  In  1808  he  incorporated 
it  with  the  French  empire,  and  in  1809  his  sister, 
Eliae  Bacciocchi,  was  made  grand  duchess  of 
Tuscany.  The  country  came  under  the  control 
of  Ferdinand  III.,  when  Napoleon  became  an 
exile  in  181 5. 

Etruscan  Vases,  a  class  of  beautiful  an- 
cient painted  vases  made  in  Etruria,  but  not 
strictly  speaking  a  product  of  Etruscan  art, 
since  they  were  really  the  productions  of  a  ripe 
age  of  Greek  art,  the  workmanship,  subjects, 
style,  and  inscriptions  being  all  Greek.  They 
are  elegant  in  form  and  enriched  with  bands  of 
beautiful  foliage  and  other  ornaments,  figures 
and  similar  subjects  of  a  highly  artistic 
character.  One  class  has  black  figures  and 
ornaments  on  a  red  ground  —  the  natural 
color  of  the  clay;  another  has  the  figures  left 
of  the  natural  color  and  the  ground  painted 
black.  The  former  class  belong  to  a  date  about 
600  B.C.,  the  latter  date  about  a  century  later,  and 
extend  over  a  period  of  about  350  years,  when 
the  manufacture  seems  to  hava  ceased.  The 
subjects  represented  on  these  vases  frequently 
relate  to  heroic  personages  of  the  Greek  my- 
thology, but  many  scenes  of  an  ordinary  and 


even  of  a  domestic  character  are  depicted.  Tke 
figures  are  usnally  in  profile. 

Ettlingen,  -et'lTng-en,  Germany,  town  in 
the  grand  duchy  of  Baden,  on  the  Alby  five 
miles  south  of  Carlsruhe.  It  is  an  ancient  place, 
containing  some  Roman  remains;  is  entered  by 
three  gates,  and  has  an  old  castle  with  gardens^ 
town-house,  hospital,  normal  and  other  schools, 
manufactures  of  linen  and  cotton  goods,  starch, 
leather,  and  paper.    Pop*  8,156. 

Ettmiiller,  Ernst  Moritz  Ludwig,  loodVig 
et'miil-ler,  German  philologist  and  historian: 
b.  Gersdorf,  Saxony,  5  Oct.  1802;  d.  Zurich 
IS  April  1877.  He  mad^  extensive  researches 
in  German  mediaeval  literature  and  was  author 
of  ^German  Dynasty  Founders^  (1844);  and 
other  epic  poems,  besides  the  ^Anglo-Saxon 
Lexicon^  (1852). 

Ettnck,  et'rlk,  a  district  of  Scotland,  in 
Selkirk,  through  whi^^  the  Ettrick  water  runs. 
It  is  now  s.  sneep  pasture,  denuded  of  wood, 
but  in  ancient  times  it  formed  part  of  Ettrick 
Forest,  which  included  the  whole  county  as  well 
as  parts  of  Peebles  and  Edinburghshire.  The 
^Ettrick  Shepherd,®  James  Hogg,  was  a  native 
of  this  district. 

Ettrick  Shepherd,  The.  See  Hogg,  James. 

Ettwein,  etVin,  John,  American  Moravian 
bishop:  b.  Tr-endenstadt,  Wiirtemberg,  29  June 
1721 ;  d.  Bethlehem,  Pa.,  2  Jan.  1802.  He  came 
to  America  in  1754,  and  for  nearly  50  years 
worked  among  the  Moravians  as  evangelist, 
.pastor,  and  bishop.  He  traveled  thousands 
of  miles,  oftentimes  on  foot,  preaching  in  11  of 
the  13  colonies  and  in  what  is  now  the  State  of 
Ohio,  *in  cities,  in  villages,  in  homesteads,  from 
pulpits,  in  the  open  air,  in  court-houses  and 
bams,  to  many  and  very  different  classes  of 
men,*  as  he  himself  wrote.  Among  the  Indians, 
too,  he  worked  with  great  success.  In  177^ 
be  rendered  noble  service  to  the  sick  and 
wounded  of  the  American  army  in  the  general 
hospital  at  Bethlehem,  Pa.  Elected  bishop  in 
1784,  he  presided  over  his  church  for  nearly 
17  years,  di^laying  the  soundest  judgment  in 
matters  of  polity,  and  a  fine  personal  heroism 
in  critical  circumstances.  In  1787  he  founded 
the  Society  for  Propagating  the  Gospel  Amonaf 
the  Heathen,  which  still  exists,  richly  endowed, 
and  is  the  bulwark  of  the  extensive  Moravian 
mission  work.  He  became  proficient  in  the 
language  of  the  Delaware  Indians,  prepared  a 
dictionary  and  phrase  book  of  it,  and  in  1788 
compiled  an  account  of  the  language  with  a 
vocabulary,  which  has  since  been  published  by 
the  Pennsylvania  Historical  Society.  Old  a^ 
compelled  his  retirement  from  active  service  m 
i8ai. 

Efty,  WilUam,  English  painter:  b.  York 
JO  March  1787 ;  d.  there  13  Nov.  1849.  He 
worked  long  without  much  recognition,  but  at 
length  in  1&20  won  public  notice  by  his  ^Coral 
Finders.^  In  1828  he  was  elected  an  academi- 
cian. Among  his  works,  which  were  greatly 
admired,  are  a  series  of  three  pictures  (1827-31; 
illustrating  the  ^Deliverance  of  Bethulia  by 
Judith* ;  ^Benaiah  one  of  David's  Mighty  Men^ ; 
^  Women  Interceding  for  the  Vanquished.^  All 
these  are  very  large  pictures,  and  are  now  in 
the  National  Gallery  of  Scotland.  Others  of 
note  are:  ^The  Judgment  of  Paris ^:  <The 
Rape   of    Proserpine^ ;    ^  Youth  at  the   Prow* ; 
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and  ^Pleasure  at  the  Helm.^  In  coloring  and 
the  representation  of  the  nude  he  displayed  high 
ability. 

Etymologicum  Magnum  (Gr.  ^the  great 
etymological  glossary,  or  dictionary*),  the  sole 
lexicon  of  size  surviving  from  the  Byzantine  age 
of  Greek  learning.  It  is  evidently  a  compilation 
from  other  works  of  the  same  class,  and  bears 
no  author's  name.  The  book  may  be  attributed 
to  the  loth  century.  It  consists  of  a  number  of 
quotations  from  the  works  of  ancient  gram- 
marians, arranged  alphabetically.  It  may  have 
received  its  name  from  its  first  critical  editor, 
Sylburg,  or  from  its  printer,  Calliergus.  The 
book  is  of  high  philological  value,  although 
many  of  the  derivations  of  words  contained  in 
it  are  fanciful  and  utterly  unscientific. 

Etymology  (Gr.),  the  investigation  of  the 
origin  or  derivation  and  of  the  original  significa- 
tion of  words.  It  forms  a  subsidiary  part  of  the 
science  of  comparative  philology,  and,  though  it 
has  occupied  the  attention  of  the  learned  and  the 
curious  in  every  age,  it  is  only  within  the  19th 
century  that  its  study  has  been  pursued  on  really 
scientific  principles.  Ignorance,  or  what  is  still 
more  dangerous,  half-knowledge,  has  often  sug- 
gested false  etymologies,  and  many  more  have 
sprung  from  that  excess  of  confident  and  self- 
sufficient  ingenuity  which  will  not  take  plain 
words  like  beef-eater  and  welih-rdbhit  for  what 
they  are.  Folk-etymology  properly  so  called, 
has  played  an  important  role  in  the  development 
of  languages.  The  words  that  the  people  have 
known  from  infancy  are  for  them  things,  but 
it  is  quite  different  with  the  new  terms  they 
meet.  These  arrest  their  curiosity,  and,  as  they 
believe  that  every  word  has  its  signification, 
they  seek  for  this,  guided  by  resemblances  of 
sound  with  words  already  laiown,  and  conse- 
quently reach  conclusions  often  hopelessly  dis- 
torted by  false  analogies.  We  see  the  same 
illogical  process  in  the  Old  Testament  interpre- 
tation of  personal  names,  applied  conveniently 
after  the  fact;  in  the  Homeric  explanation  of 
the  names  of  gods  and  men;  in  the  quaint  ety- 
mologies so  common  in  the  mediaeval  writers, 
and  in  such  modems  as  Thomas  Fuller;  in  the 
vagaries  of  Celtic  topographers;  and  even  in 
the  pages  of  some  modem  dictionaries  it  is  pos- 
sible to  find  such  a  statement  as  that  the  English 
word  news  is  derived  from  a  certain  conjunc- 
tion of  the  points  of  the  compass,  north,  east, 
west,  and  south.  These  whimsical  etymologies 
were  laughed  at  by  Dean  Swift,  whose  ostler  =^ 
oaistealer,  was  a  stroke  of  genius,  but  have  not  yet 
disappeared;  and,  indeed,  the  modern  ideas  of 
method  in  etymology  are  hardly  at  all  beyond 
the  point  attained  by  the  grammarians  of  Alex- 
andria and  by  Varro  among  the  Romans.  It 
was  the  birth  of  philology  and  the  study  of  the 
languages  of  the  East  that  made  a  scientific 
etymology  possible.  It  no  longer  sought  the 
relations  of  the  words  of  a  Fingle  language  ex- 
clusively within  itself,  but  extended  its  view 
to  the  whole  group  of  cognate  tongues,  or, 
wider  still,  to  a  whole  family,  and  became  a  new 
science  under  the  name  of  Comparative  Gram- 
mar. Grimm's  Law  was  the  first  finger-post 
that  pointed  out  the  path;  among  his  greatest 
^accessors  are  Curtius  and  Fick.  The  Teutonic 
,rvival  in  England  in  the  19th  century  com- 
menced the  history  of  English  upon  an  historical 
*netbod»  from  which  has  grown  a  really  scientific 
Vol.  tt— ii 


English  etymology,  as  seen  in  the  dictionaries 
of  Prof.  Skeat  and  Dn  Murray.  No  more  use- 
ful chart  of  warning  could  be  given  than  the 
former's  canons  for  etymology;  *  Before  at- 
tempting an  etymology,  ascertain  the  earliest 
form  and  use  of  the  word,  and  observe  chro- 
nology. If  the  word  be  of  native  origin,  we 
should  next  trace  its  history  in  cognate  lan- 
guages. If  the  word  be  borrowed,  we  must 
observe  geography  and  the  history  of  events, 
remembering  that  borrowings  are  due  to  actual 
contact*  See  Ciirtius,  ^Grundziige  der  Griech- 
ischen  Etymologic'  (1879) ;  Fick,  ^Vergleich- 
endes  Worterbuch  der  Indo-germanischen 
Sprachen'  (1874-6) ;  Palmer,  ^Folk-Etymol- 
ogy' (1882)  ;  also  see  Science  of  Language. 

Eu,  e  (Lat.  Auga),  France,  town  in  the 
department  of  Seine-In ferieure,  two  miles  above 
the  mouth  of  the  Bresle;  17  miles  northeast  of 
Dieppe.  It  was  in  the  castle  belonging  to  this 
place  that  William  the  Conqueror  married  Maud 
of  Flanders.  The  town  was  burned  to  the 
ground  in  1475^  by  order  of  Louis  XL,  to  pre- 
vent it  from  falling  into  the  hands  of  the  Eng- 
lish. It  has  several  small  manufacturing  estab- 
lishments.   Pop.  5412. 

Eua,  a-oo'a,  a  small  island  belonging  to 
the  Friendly  Islands,  owned  by  Great  Britain ; 
area,  about  125  square  miles.  The  climate  of 
all  the  islands  of  the  Tonga  group,  to  which 
the  Friendly  Islands  belong,  is  but  slightly 
higher  than  that  of  the  Samoan  Islands,  just 
north. 

Euboea,  u-be'a,  formerly  called  Negro- 
PONT,  a  Greek  island,  the  second  largest  island 
of  the  i^gean  Sea.  It  is  90  miles  long,  30  in 
greatest  breadth,  reduced  at  one  point  to  four 
miles.  It  is  separated  from  the  mainland  of 
Greece  by  the  narrow  channels  of  Egripo  and 
Talanta,  and  is  connected  with  the  Boeotian  shore 
by  a  bridge.  There  are  several  mountain  peaks, 
one  over  7,000  feet.  The  island  is  well  wooded 
and  remarkably  fertile.  Wine  is  a  staple  prod- 
uct, and  cotton,  wool,  pitch,  and  turpentine  are 
exported.  The  chief  towns  are  Chalcis  and 
Karysto.  The  island  was  anciently  divided 
among  seven  independent  cities,  the  most  im- 
portant of  which  were  Chalcis  and  Eretria,  and 
Its  history  is  for  the  most  part  identical  with 
that  of  those  two  cities.  With  some  small  is- 
lands it  forms  a  modem  nomarchy,  with  a  popu- 
lation of  103,^142. 

Eubulides  (u-bu'li-dez)  of  Miletus,  Greek 
philosopher:  the  best  known  of  the  disciples  of 
Euclid  of  Megara,  flourished  about  the  middle  of 
the  4th  century  b.c  His  life  was  a  struggle 
against  Aristotle,  in  which  by  a  captious  logic 
he  sought  to  prevail  against  good  sense.  A  par- 
tisan of  the  Megaric  principle,  that  there  is  noth- 
ing real  but  what  is  always  one,  simple,  and  iden- 
tical, he  immediately  found  an  adversary  in  the 
founder  of  the  great  contemporary  school  which 
made  experience  the  condition  of  science.  He 
attacked  the  peripatetic  doctrine,  like  Zeno  of 
Elea,  by  striving  to  show  that  there  is  none  of 
our  experimental  notions  which  does  not  give 
place  to  insolvable  difficulties. 

Eubulus,  u-bu'liis,  Greek  comic  writer: 
fl.  at  Athens  about  375  B.c  His  subjects  were 
chiefly  mythological,  and  many  of  his  plays  con- 
tained parodies  of  the  tragic  poets,  especially 
Euripides. 
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Bucaine.     See  Cocaine. 

Eucalyptus,  u-ka-Iip'tus,  a  genus  of  trees 
ftnd  a  few  shrubs  of  the  natural  order  Myr- 
tacect.  The  species,  of  which  there  are  about 
140,  are  characterized  by  simple  unsymmetrical 
leaves,  whose  edges  usually  turn  toward  the 
sun;  generally  white,  bell-shaped  flowers,  some- 
times solitary,  but  commonly  in  terminal  or 
axillary  umbels  near  the  ends  of  the  twigs; 
calyx- lobes  joined  to  form  a  lid,  which  falls 
off  when  the  flower  opens  (from  this  feature  the 
genus  is  named)  ;  numerous  stamens :  and 
many-seeded,  angular  fruit-capsules.  With  the 
exception  of  about  half  a  dozen  species  which 
are  natives  of  the  East  Indies  and  the  Malay 
Peninsula,  the  members  of  the  genus  are  in- 
digenous to  Australasia,  where  they  are  among 
the  most  common  forest  trees.  The  various 
species  are  highly  valued  for  planting  in  parks 
and  along  avenues;  for  the  gum-resin  which 
oozes  from  their  trunks ;  for  the  volatile  oil  con- 
tained in  their  leaves;  for  the  tannin  obtained 
from  their  bark;  for  the  fibre  of  their  inner 
bark;  and  for  their  powers  of  transpiring  im- 
mense quantities  of  water,  a  quality  made  use 
of  in  swampy  districts  to  get  rid  of  excessive 
moisture,  especially  when  such  cannot  be  readily 
removed  by  drainage.  They  have  been  widely 
distributed  by  man  in  warm  climates,  particu- 
larly in  the  British  possessions.  But  above  all 
these  things  they  are  valued  for  their  timber, 
which  is  extensively  used  for  wharf,  ship, 
bridge,  and  house  building,  telegraph  poles,  rail- 
road ties,  implements,  furniture,  etc.  To  obtain 
it  the  trees  are  frequently  ring-barked  about 
the  beginning  of  the  warm  season  so  as  to 
exhaust  the  sap  as  much  as  possible.  After 
standing  until  the  end  of  the  dry  season  they 
are  felled.  Some  of  the  species  are  among  the 
largest  living  trees  of  the  world.  Specimens 
exceeding  450  feet  in  height  and  with  a  girth 
of  50  feet  are  occasionally  reported,  and  trees 
of  400  feet  in  height  are  often  found. 

Few  species  are  hardy,  but  many  are  culti- 
vated for  ornament  where  they  can  be  given 
shelter  from  cold  winds,  or  where,  like  other 
tender  ornamental  plants,  they  can  be  removed 
to  a  house  during  the  winter.  In  California  a 
majority  of  the  species  thrive  in  the  open  air, 
and  are  valued  for  their  striking  habits  of 
growth,  their  foliage,  etc.  They  are  readily 
propagated  from  seeds  sown  in  light,  sandy  soil. 
The  seedlings  should  be  transplanted  when  about 
four  inches  tall,  and  again  at  rather  frequent 
intervals,  to  insure  the  formation  of  fibrous 
roots  near  the  surface,  thus  to  secure  them  a 
good  start  when  transplanted  to  final  quarters. 
Transplanting  should  always  be  done  in  cool, 
moist,  cloudy  weather.  When  once  established 
they  demand  no  further  attention  than  ordinary 
pruning  and  training. 

Among  the  best  known  species  are  the  fol- 
lowing: Eucalyptus  globulus,  the  blue-gum, 
which  often  exceeds  300  feet  in  height,  has 
bluish  or  grayish  smooth  bark,  except  at  the 
base.  It  Is  noted  for  its  rapid  growth,  the  un- 
pleasantly flavored  nectar  of  its  blossoms,  which 
are  very  attractive  to  bees,  and  its  ability  to 
withstand  long  periods  of  drought.  It  is  the  most 
frequently  planted  species  in  California,  where 
^t  is  also  becoming  naturalized  by  means  of  its 
seeds.  It  is  also  planted  to  some  extent  in 
Florida   and   other    Gulf    States,    and    is    said 


to  survive  a  temperature  as  low  as  20^  F.  It  is 
one  of  the  most  valuable  of  timber  trees  and  as 
one  of  the  chief  sources  of  oil  of  eucalyptus.  A 
somewhat  hardier  species  (£.  inminalis),  popu- 
larly known  as  manna  gum,  attains  about  the 
same  size,  but  has  either  dark-colored  persistent 
bark  or  light-colored  deciduous  bark.  In  Cali- 
fornia, where  it  is  also  spreading  like  the 
former,  it  has  withstood  lower  temperatures  and 
made  phenomenal  growths,  in  some  instances 
exceeding  70  feet  in  height  and  3  feet  in  girth 
in  12  years.  It  is  valuable  for  its  nectar,  of 
which  bees  are  very  fond,  but  its  timber  is  less 
valuable  than  that  of  the  preceding  species,  being 
less  strong.  It  is  frequently  used  for  fencing, 
shingles,  and  other  purposes  where  strain  is  not 
expected.  Perhaps  the  most  valued  is  E.  mar- 
ginata,  the  jarrah  tree  or  wood,  which  often  at- 
tains heights  exceeding  70  feet  without  the 
development  of  any  limbs,  and  at  that  height 
often  has  a  girth  of  15  feet.  It  is  not  hardy. 
Its  wood  is  especially  valued  for  wharf  and  ship 
building,  since  it  is  not  attacked  by  the  teredo 
or  shipworm.  It  is  also  highly  esteemed  for 
underground  work,  such  as  ties  and  telegraph 
poles,  and,  being  easily  worked  and  polished, 
is  popular  for  house  finishing  and  furniture. 
The  largest  species  is  probably  E.  amygdaltKa, 
the  peppermint-tree,  which  is  also  noted  for  its 
abundant  yield  of  oil.  Its  timber  is  not  strong, 
but  is  largely  used  for  staves,  shingles,  building, 
etc.  E.  rohusta.  the  swamp-mahogany  gum,  is 
perhaps  the  species  most  frequently  planted  in 
swampy  places.  Its  timber  is  remarkably  dur- 
able and  is  used,  like  that  of  E.  marginata,  but 
is  somewhat  less  esteemed.  It  is  one  of  the 
finest  of  avenue  trees,  and  one  of  the  best  for 
bees  because  of  its  abundant  nectar  and  profuse 
bloom. 

In  medicine  the  oil  of  eucalyptus  is  used  for 
its  antiseptic  and  stimulating  properties.  It  is 
very  widely  used  in  affections  of  the  nose, 
mouth,  and  bronchi,  and  in  diseases  of  the  blad- 
der and  urethra.  It  makes  a  very  agreeable 
and  efficient  drug  to  add  to  antiseptic  mouth- 
washes, and  is  useful  internally  as  an  intestinal 
anti fermentative.  Trees  of  eucalyptus  have  been 
planted,  especially  in  low  marshy  places,  with 
a  belief  in  their  beneficial  effects  against  malaria. 
It  is  frequently  asserted  that  they  have  a  direct 
action  on  maiaria.  By  the  aid  they  furnish 
in  converting  marshes  into  dry  land  they  also 
help  to  prevent  the  development  of  mosquitoes, 
some  forms  of  which  are  known  to  be  the  chief 
agents  in  the  spread  of  malarial  disease.  (See 
Malaria;  Volatile  Oils.)  Consult:  Bailey 
^Cyclopedia  of  American  Gardening^  (1900-2); 
Mueller,  <Eucalyptographia> ;  Bentham,  ^ Flora 
Australiensis,^  Vol.  III. ;  Pepper,  ^Eucalyptus 
in  Algeria  and  Tunisia,  from  an  Hygienic  and 
Climatological  Point  of  View>  (Proceedings 
of  the  American  Philosophical  Society,  Vol.  35, 
pp.  39-56)  ;  Cooper,  < Forest  Culture  and  Euca- 
lyptus Trees.  ^ 

Euchaiis,  u'ka-ris,  a  genus  of  plants  of  the 
natural  order  Amaryllidace(F,  the  species  which, 
mostly  natives  of  Colombia,  are  perennial  herbs 
with  perennial  bulb-like  rootstocks,  broadly 
ovate  leaves,  and  very  showy  white  flowers  in 
umbels  upon  long,  strong  scapes.  They  arc  very 
popular  hot-house  plants  because  of  their 
beauty  and  the  prolificacy  of  their  long-lasting 
flowers.  They  are  easily  grown  in  coarse  fibrous 
soil   which   will   permit  of  abundant   watering 
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Forest  Cover  for  Parks,  Los  Angeles,  California. 


Avenue  Shade  Trees,  near  Santa  Monica,  California. 
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without  danger  of  stacrnation.  Partial  sbade 
and  rather  high  temperature  are  also  needed. 
The  best*known  species  is  probably  E,  grandv- 
£ora,  which  is  popularly  known  as  star-of-* 
Bethlehem  and  Amazon  lily.  The  flowers  of 
this  species  are  borne  upon  a  scape  often  ex*- 
ceeding  i8  inches  in  height  and  bearing  two  to 
four  star-like  and  very  fragrant  flpwers,  often 
four  inches  in  diameter. 

Eucharist,  u'ka-rTst,  in  the  Roman  Catholic 
Church,  the  sacrament  of  the  body  and  blood 
of  Jesus  Christ,  and  also  the  Christian  covenant 
sacrifice.  Regarding  the  Eucharist  as  a  sacrament 
the  Roman  Catholic  Church  teaches  that  it  is  the 
true  body  and  blood  of  Jesus  Christ  under  the 
^species*  or  appearances  or  physical  pro^rties 
of  bread  and  wine.  The  institution  of  this 
sacrament  by  Christ  is  recorded  in  the  three 
s3moptic  gospels  and  in  St.  Paul's  first  letter 
to  the  Corihthians.  The  name  given  to  the 
sacrament  comes  from  the  expression  in  the 
original  Greek  text  of  Luke  xxii.  I9,A>x«^tij^« 
(eucharistesas),  ^having  given  thanks.^ 
The  words  of  institution,  as  given  by  the 
same  evangelist,  are:  *This  is  m^  body  which 
is  given  for  you.  .  .  .  This  is  the  chalice, 
the  new  testament  in  my  blood,  which  shall  be 
shed  for  you.^  The  perpetuation  of  this  sacra- 
ment is  commanded  in  the  words,  ^This  do  for 
a  conomemoration  of  me^  (i  Cor.  xL  iZiXi  A 
year  before  the  institution  of  the  sacramoit 
Jesus  Christ  in  a  discourse  at  Capernaum,  apoke 
of  his  flesh  being  ^meat  indeed^  and  his-  blood 
^drink  indeed^ ;  and  it  is  important  to  note  the 
circumstances  in  which  he  employed  those  ex- 
traordinary expressions.  He  had  already  saiJd: 
^^ I  am  the  bread  of  life,^  at  which  the  Jews 
murmured.  Thereupon  Jesus,  instead  of  modi- 
fying the  expression  which  offended  them,  re- 
enforced  it,  saying:  *The  bread  which  I  will 
give  is  ray  flesh  for  the  life  of  the  world.*  At 
this  the  Jews  again  murmured^  but  Christ  does 
but  emphasize  the  doctrine  in  the  words  already 
quoted.  And  not  only  the  Jews  were  scandal- 
ized by  these  speeches:  many  of  his  disciples 
even  would  no  longer  listen  to  him ;  they  ^went 
back  and  walked  no  more  with  him<*  Would 
the  apostles  also  desert  him?  )and  he  elicited 
from  them  a  professioB  of  implicit  faith  in  his 
words,  however  ^hard^  his  sayings  might  be. 

And,  that  attitude  of  the  apostles  is  the 
attitude  of  the  Roman  Catholic  Chuvch.  Those 
words  of  her  Founder  and  the  many  other  an* 
nouncements  he  made  touching  this  sacramental 
mystery,  the  Roman  Catholk:  Church  from 
apostolic  times  has  received  in  their  plain  literal 
interpretation  —  the  interpretation  put  upon 
them  by  all  who  heard  them,  Jews,  disciples, 
apostles^  and  by  Jesus  Christ  himself:  the  Ro- 
man Catholic  Church  teaches  that  in  the 
Eucharist  is  contained  *^truly,  really,  and  sub- 
startially*  the  body  and  blood  of  Jesus  Christ, 
together  with  his  soul  and  divinity.  Here 
nothing  is  added  to,  nothing  taken  away  from, 
the  words  of  Christ  and  nothing  explained 
away  in  those  ** words  of  eternal  life.*  And 
when  in  the  nth  century  the  Church's  reading 
of  those  words  as  denoting  a  *^true,  real  and  sub- 
stantial* change  of  the  bread  and  wine  into 
Christ's  body  and  blo<kl  wais  chalknged  by 
Berengaritts,  who,  more  *spirittial»y-minded* 
than  the  apostles  of  Jesus  Christ,  would  fain  see 
in  Christfs  words  only  a  fif^urative,  symbolical 


presence  of  his  body  and  blood  in  the  Sacra- 
ment, the  Roman  Catholic  Church  adopted  the 
fittest  possible  word  to  express  the  change 
wrought  in  the  bread  and  wine  —  the  word 
Transubstantiation :  in  the  Eucharist  the  sub- 
stance of  bread  and  wine  remain  no  longer 
underlying  the  outward  appearances,  ^species* 
of  bread  and  wine?  what  underlies  them  now 
is  the  body  and  blood  of  Christ  Such  is  the 
teaching  of  the  Roman  Catholic  Church  with 
regard  to  the  real  presence  of  Jesus  Christ  in 
the  Eucharist.  ' 

But  the  Eucharist  is  not  only  a  sacrament: 
it  is  also  the  perpetual  New  Covenant  sacrifice, 
believed  to  have  been  foretold  by  the  prophet 
Malachi,  as  rendered  in  the  Vulgate,  which 
differs  slightly  from  the  authorized  Anglican 
version:  ^From.the  rising  of  the  sun  even  tc 
the  going  down  thereof,  my  name  is  great 
among  the  Gentiles,  and  in  every  place  there 
is  sacrifice,  and  there  is  offered  to  my  name  a 
clean  oblation*  (Mai.  i.  lo-ii).  And  the  Ro- 
man Catholic  Church  teaches  concerning  the 
Eucharistic  sacrifice  or  the  Mass  that  ^it  is 
one  and  the  same  sacrifice  with  that  of  the 
cross:  the  victim  is  one  and  the  same,  Jesus 
Christ,  who  offered  himself,  once  only,  a  bloody 
sacrifice  on  the  altar  of  the  cross.  The  bloody 
and  unbloody  victim  is  still  one  and  the  same, 
and  the  offering  upon  the  cross  is  daily  renewed 
in  the  Eucharistic  sacrifice,  in  obedience  to  the 
command  of  our  Lord,  ^Do  this  in  remembrance 
of  Me.>  *—  Catech.  Cone.  Trid.,  cap,  de  Bucha- 
ristuB  Sacr. 

Euchlo'rine,  a  '  name  given  '  by  Sir 
Humphry  D^vy  to  the  yellow  gas  obtained  by 
acting  upon  potassium  chlorate  with  hydro- 
chloric acid.  Davy  believed  it  to  be  a  new  oxide 
of  chlorine ;  but  it  is  now  known  to  be  a  mix> 
turie  of  chlorine  and  chlorine  .peroxide,  ClOu- 
It  has  powerful  bleaching  and  disinfecting  prop- 
erties, but  it  is  frightfully  explosive,  and  should 
never  be  prepared  nor  handled  save  by  ait  expert 
chemist,  provided  .with  proper  safeguards,  and 
with  a  full  previous  knowledge. of  its  pixjperties. 

Euchre,  u'kftr,  a  gattie  of  cards,  said' to  be 
of  German  origin,  the  most  generally  played 
parlor  game  after  whist  in  the  United  States. 
The  pack  of  cards  consists  of  24,  being  an  ordi- 
nary <deck,*  mitius  th6  deuce,  trey,  lour,  five, 
six,  seven,  and  eight  spots  of  each  suit.  The 
game  is  tisually  played  by  two,  tfiree,  or  four 
persons,  the  most  interesting  party  being  four, 
two  playing  on  each  side  as  partners.  When 
choice  of  partners  and  first  dealer  shall  have  been 
decided  five  cards  are  dealt,  usually  two  at  once, 
then  three,  or  the  contrary.  In  throwing  around 
for  partners  and  dealers  the  holder  of  the  best 
card  deals.  The  cards  rank  in  value  as  follows: 
The  best  euchre  card  is  the  knave  of  trumps; 
the  second  best  is  the  knave  of  the  suit  of  the 
same  color  as  the  tnmip.  The  former  card  is 
called  the  «right  bower,*  the  latter  the  «left 
bower.*  After  the  right  and  Jeft  bowers  the 
cards  rank  as  at  whist,  the  knaves  of  the  color 
not  turned  as  trumps  falling  into  their  regular 
place  as  at  whist.  The  object  of  the  game  is 
to  take  tricks.  The  score  is  five  points,  unless 
otherwise  agreed.  The  non-dealer  may  *pass,* 
or  border  up*  the  trump.  Should  he  pass,  then 
the  dealer  may  take  up  the  trump  and  discard. 
In  that  case  the  dealer  must  make  three  tricks 
or  be  ^'euchred,*  which  counts  two  points  for  the 
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adversary,  but  if  he  makes  the  three  tricks  (or 
four) ,  he  counts  one  point.  Should  he  make  all 
five  tricks,  it  is  termed  *a  march,*  and  counts 
him  two  on  the  score.  The  non-dealer  has  the 
first  lead,  after  which  he  who  takes  the  trick 
leads.  Should  the  non-dealer  *order  up*  the 
trump  he  must  make  three  tricks  or  be 
l^uchred,*  which  counts  two  for  his  opponent, 
I  if  he  win  three  tricks  (or  four),  having  or- 
'  dercd  up  the  trump,  he  scores  one  point.  Should 
he  make  ^a  march,*  he  scores  two.  If  both 
players  pass  (the  dealer  turning  down  the 
trump),  and  then  both  decline  to  make  a  trump, 
there  must  be  a  new  deal.  Either  party  nam- 
ing a  new  suit  for  trump  must  make  the  three 
tricks  or  be  "euchred.*  In  four-handed  euchre 
the  same  counts  are  made  and  the  same  rules 
practised  as  in  the  two-handed  game,  together 
with  the  following:  The  opportunity  to  *pass,* 
*order  up,*  *^assist,*  or  "play  alone*  goes  around 
.  in  rotation,  beginning  with  the  player  on  the 
left  of  the  dealer.  "To  assist*  is  for  the  partner 
of  the  dealer  to  say  "I  assist,*  which  has  the 
same  effect  as  ordering  up  the  trump,  and  is 
subject  to  the  penalty  of  two  points  to  the  ad- 
versary, should  three  tricks  not  be  secured  by 
the  party  "assisting*  and  his  partner.  Either 
partner  ordering  up  a  trump  or  making  a  trump 
may  "play  alone,*  that  is,  play  his  hand  singly 
against  the  other  two,  his  partner  not  playing 
his  hand  that  round  at  all.  "Progressive 
euchre*  is  played  by  a  number  of  participants 
at  separate  tables,  the  successful  players  mov- 
ing up  in  a  regular  order.  A  prize  is  generally 
awarded  to  the  two  winners. 

£uchologion,  u-k6-16'ji-6n,  the  liturgical 
and  ritual  book  of  the  Greek  Church,  answering  to 
the  Missal,  which  is  the  Pontifical  and  Ritual 
of  the  Latin  Church.  The  Uniate  (jreek  Church, 
or  Church  6f  the  Greek  Rite  in  communion  with 
the  See  of  Rome,  has  a  separate  Euchologion. 

Euclase,  u'klas,  a  rare  gem  mineral,  a 
basic  silicate  of  glucinum  and  aluminum, 
HBc  A!  SiOs.  It  occurs  in  Brazil,  Siberia,  and 
Austria,  in  brilliant,  transparent,  cok>rlesd  to 
pale-green  or  blue  crystals  of  monoclinic  iormg, 
and  has  a  hardness  of  7.5. 

Euclid  (u'klTd)  of  Megara,  Greek  philos- 
opher, the  founder  of  the  Megaric  school  of 
philosophy.  He  was  a  pupil  of  Socrates,  after 
whose  death,  399  rc.,  he  retired  to  Megara 
(most  probably. his  native  city)  and.  set  up  a 
school  of  philosophy,  in  which  he  blended  the 
doctrines  of  the  Eleatic  school  with  those  of  his 
master.  He  adopted  the  Eleatic  notion  of  one 
universal  unchangeable  existence,  and  upon  this 
he  engrafted  the  ethical  views  of  Socrates. 
From  its  subtlety  and  disputativeness,  the  school 
of  Euclid  was  sometimes  called  the  Dialectic  or 
Eristic.  Nothing  has  survived  of  Euclid's  work 
and  the  date  ol  his  death  is  unknown. 

Euclid  of  Alexandria^  Greek  mathemati- 
cian; jfl.  about  277  B.c,  and  tauglit  geometry  at 
Alexandria  in  the  reign  of  Ptolemy  Soter,  and 
extended  the  boundaries  of  mathematical  science. 
The  severity. and  accuracy  of  his  method  have 
never  been  surpassed.  His  ^ Elements,^  in  13 
books,  still  form  the  most  usual  introduction  to 
the  study  of  geometry.  See  Gsometky,  Ele- 
jidEXTARY  Pure:  Mathematics* 


EudaBinoiiism,  the  doctrine  that  happiness 
(Gr.  eudaitnonia)  is  the  chief  good.  Happiness, 
according  to  Aristotle,  is  the  activity  of  soul 
in  accordance  with  virtue,  virtue  being  the  mean 
between  excess  and  defect  as  determined  by 
reason.    See  Ethics. 

Budialyte,  u-di'a-lit,  a  rhombohedral  red 
mineral  of  vitredus  lustre,  translucent  or  nearly 
so;  its  hardness,  5.5;  specific  gravity,  2.90  to 
•3.01.  It  consists  principally  of  silicates  of  iron, 
zirconia  and  lime.  There  are  two  varieties, 
eudialyte  proper,  of  which  the  double  refrac- 
tion is  positive,  and  eucolite,  in  which  it  is  nega- 
tive. It  is  found  in  North  Greenland,  Norway, 
and  Arkansas. 

Ettdionoi'eter,  an  instrument  employed  in 
the  analysis  of  gaseous  mixtures.  Jt  was 
originally  designed  for  ascertaining  the  quantity 
of  oxygen  contained  in  any  given  bulk  of  elastic 
fluid.  The  first  instrument  of  this  kind  was  con- 
structed by  Priestley.  In  one  form  of  eudiometer 
two  platinum  wires  are  inserted  near  the  top.  of 
a  graduated  glass  tube  open  at  the  bottom.  An 
electric  sjpark  is  introduced  by  these  wires.  The 
process  mvolves  the  explosion  and  combustion 
of  one  of  the  constituents  to  be  determined. 
The  operation  may  be  conducted  in  a  trough  of 
mercury  or  over  water.  See  Gasomeikic  Anal- 
ysis. 

Eudists,  u'dlsts,  a  congregation  or  society 
of  secular  priests  founded  in  the  17th  century 
by  a  priest  named  Eudes;  for  the  purpose  of 
conductinfif  ecclesiastical  seminaries  and  giving 
*missions*  in  parish  churches,  for  the  revival  of 
religious  zeal  and  the  conversion  of  sinners. 
The  members  of  the  society  take  no  religious 
vows,  but  they  live  in  common  and  are  volun- 
tarily subject  to  the  orders  of  their  superior. 
They  do  not  wear  any  habit  to  distinguish 
them  from  the  rest  of  the  secular  clergy.  Their 
first  house  was  established  at  Caen*  in  Normandy 
1643;  the  membership  at  that  time  consisted  of 
Eudes  and  eight  other  priests.  In  his  time 
Eudes  conducted  no  missions  in  various 
places  in  the  kingdom.  The  institute  never 
spread  to  other  countries.  Eight  or  more 
Eudists  were  among  the  priests  who  were 
butchered  in  the  wholesale  slaughter  of  priests, 
monks  and  bishops  at  the  Cannes,  Paris,  Sep- 
tember 1792.  The  society  was  broken  up  during 
the  French  Revolution,  many  of  the  members 
seeking  refuge  in  England.  In  1826  the  apos- 
tolate  was  revived  and  resumed  with  ardor  and 
great  success. 

Eudoda,  u-do'shT-a,  Roman  empress:  b. 
Athens  about  393 ;  d.  Jerusalem  about  460.  She 
was  a  daughter  of  Leontius  the  philosophical 
sophist  After  the  death  of  her  father,  who  left 
nearly  all  his  property  to  his  two  sons,  she 
went  to  Constantinople  for  the  purpose  of  com- 
plaining of  this  injustice  to  the  emperor,  Thco- 
dosius  n.  There  she  embraced  the  Qiristian 
religion,  was  baptized  as  Eudocia  and  became 
empress  421  a.d.  She  was  afterward  divorced 
and  spent  the  remainder  of  her  life  in  Jerusalem, 
engaged  in  acts  of  devotion.  She  is  said  to 
have  written  some  Greek  poems  and  also  a 
life  of  Christ. 

Budozia,  u-dok'sl-a,  Byzantine  empress: 
wife  of  Arcadius,  emperor  of  the  West:  d.  409. 
She  was  the  daughter  of  Banto,  a  Franlnsh 
general    of    Theodosius;    and    Eutro(nu8»    the 
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eunuch,  intriguing  against  Rufinus,  chief  minister 
of  Arcadius,  induced  the  einperor  to  take  her 
to  wife,  instead  of  marrying  the  daughter  of 
Rufinus,  as  the  latter  had  designed.  Eutropius 
soon  after  this  union. caused  Rufinus  to  be  put 
to  death  and  succeeded  him.  Eudoxia^  if  we 
may  believe  John  Chrysostom,  was  an  infamous 
creature,  although  at  one  time  winning  his  ad- 
miration and  profuse  acknowledgments  by  an 
open  profession  of  religious  earnestness.  She 
was  a  woman  of  strong  passions  and  resolute 
will,  and  when  Eutropius  insulted  her  by  saying 
that  as  he  had  raised  her  so  he  could  debase  her, 
she  appealed  to  the  weak  Arcadius,  who  at  once 
degraded  Eutropius  from  all  his  honors,  and 
ordered  his  statue  in  the  market  place  of  Con- 
stantinople to  be  destroyed.  Chrysostom  so 
vehemently  inveighed  against  the  court  life  of 
Eudoxia  that  she  caused  him  to  be  banished  in 

403,  but  popular  clamor,  added  to  the  panic 
caused  by  an  earthquake,  induced  her  to  recall 
him.    But  her  enmity^  caused  his  second  exile  in 

404.  She  survived  this  persecuted  prelate  only 
two  years,  and  if  she  were  too  impatient  under 
the  almost  Aristophanic  invective  of  a  bishop 
who  was  more  a  monk  than  a  courtier,  she  was 
probably  sincere  in  her  anxiety  to  rescue  the 
feeble  Arcadius  from  the  dominion  of  a  min- 
ister like  Eutropius,  and  the  best  act  she  ever 
did  in  her  life  was  to  bring  this  monster  of 
profligacy  and  oorntption  to  the  end  of  his 
career. 

Eudoxia,  Roman  empress.  She  was  the 
daughter  of  Theodosius  II.;  b.  Constantinople 
422;  d.  about  463.  She  was  married  to  her 
cousin  Valentinian  III,,  emperor  of  the  West, 
after  whose  death,  by  the  hands  of  emissaries  of 
the  senator  Maximus,  she  was  constrained  to 
espouse  the  latter.  Maximus  subsequently  had 
the  folly  to  reveal  to  her  the  part  which  he  had 
taken  in  the  murder  of  Valentinian,  and  when 
the  time  for  vengeance  seemed  to  her  to  have 
come  she  invited  to  Italy  Genseric,  king  of  the 
Vandals,  at  whose  approach  Maximus  was  mur- 
dered. Genseric  delivered  Rome  to  pillage,  and 
bore  away  with  him  to  Africa  Eudoxia  and  her 
two  daughters. 

£udozian8«  u'ddk'sl*anz,  fbllowers  of 
Eudoxius,  who  from  356  A.a  was  bishop  of 
Antloch,  in  Syria,  and  from  360  to  his  death  in 
370  bishop  and  patriarch  of  Constantinople.  He 
was  successively  an  Arian,  a  Semi-Arian  and  an 
Aetiao.  Respecting  the  Trinity,  he  believed  the 
will  of  the  Son  to  be  diffcrendy  affected  from 
that  of  the  Fafher. 

Eudoxus  (u-dok'stis)  of  Cnidos,  Greek 
astronomer,  lived  about  370  B.C.,  was  the  scholar 
and  friend  of  Plato.  All  his  works  are  lost, 
but  the  poem  of  Aratus  oti  astronomy  makes 
us  acquainted  with  the  extent  of  his  astronomical 
knowledge.  Eudoxus  seems  to  have  been  the 
first  to  introduce  an  astronomical  globe  into 
Greece,  and  this  may  account  for  the  great 
reputation  which  he  acquired  and  long  con- 
tinued to  enjoy. 

Eulaula,  u-fa'la,  Ala.,  city  in  Barbour 
County,  on  the  Chattahoochee  River,  and  on 
the  Central  Georgia  Railroad ;  80  miles  southeast 
of  Montgomery.  It  is  at  the  head  of  steamboat 
navigation  on  the  river;  is  the  trade  centre  of  a 
large  manufacturing  and  agricultural  district; 
and   carries    on    an    extensive    cotton-shipping 


trade,  exporting,  oyer  30,000  bales  annually.  It 
has  gas  and  electric  lights,  waterworl^s  plant 
erected  by  the  city  in  1897  at  "a  cost  of  $60,000, 
•public  parks.  Union  Female  College,  public  high 
■school,  and  three  national  banks.  Pop.  about 
4.700- 

Euganean  (u-ga'ne-an)  Hills,  a  range  of 
well-wooded  hills,  lying  southwest  of  Padua,  in 
northern  Italy.  They  owe  their  origin  to  erup- 
tions of  trachyte  during  the  Jurassic  Period. 
The  highest  point,  Monte  Venda,  reaches  about 
1,895  ^eet.  On  their  slopes  stand  several  villas, 
among  them  Petrarch's  house  at  Arqui.  Valu- 
able building  stone  and  mineral  springs  abound. 

Eugene,  e-zhan,  Prince  (Francois  EuciNE 
DE  Savoie-Carignan),  Austrian  general :  b.  Paris 
18  Oct.  1663;  d.  Vienna  21  April  1736.  Among 
all  the  generals  and  statesmen  of  Austria,  none 
has  rendered  more  numerous  and  important  ser- 
vices than  Eugene.  He  was  great  alike  in  the 
field  and  the  cabinet.  He  petitioned  Louis 
XIV.  for  a  company  of  dragoons,  but  was  re- 
fused on  account  of  the  opposition  of  Louvois, 
minister  of  war,  who  hated  the  family  of 
Eugene.  Indignant  at  this  repulse  Eugene,  in 
1683,  entered  the  Austrian  service.  The  distinc- 
tion he  earned  at  the  siege  of  Belgrade  in  1688, 
at  that  of  Mayence  in  1689,  and  elsewhere,  pro- 
cured for  him  rapid  promotion.  War  having 
broken  out  between  France  and  Austria,  he  pre- 
vailed upon  the  Duke  of  Savoy  to  enter  into  an 
alliance  with  the  emperor,  and  in  1690  received 
the  command  of  the  imperial  forces  sent  to 
Piedmont  to  act  in  conjunction  with  the  troops 
of  the  Duke  of  Savoy.  He  defeated  the  Turks 
at  the  battle  of  Zenta  (11  Sept.  1697),  and  ob- 
tained pn  that  occasion  the  applause  of  Europe. 
The  loss  of  the  Turks  at  Zenta  obliged  them  to 
accede  to  the  Peace ,  of  Carlowitz  1699,  which 
was  the  first  symptom  of  their  decline.  In  1703 
he  received  the  command  of  the  army  in  Ger- 
many; and  his  efficient  co-operation  with  Marl- 
borough frustrated  the  plans  of  France  and  her 
allies.  In  the  battle  of  Hochstadt  (Blenheim) 
13  Aug.  1704,  the  two  heroes  gained  a  decisive 
victory  over  the  French  and  Bavarian  army, 
commaindcd  by  the  Prince  of  Bavaria  and  Mar- 
shal TaUard>  the  latter  of  whom  was  made 
prisoner.  In  1705  Eugene  returned  to  Italy, 
where  he  hastened  to  the  relief  of  Turin,  stormed 
the  French  lines,  forced  them  to  raise  the  siege, 
and  in  one  month  drove  them  out  of  Italy.  In 
1707  he  entered  France,  and  laid  siege  to  Toulon ; 
but  the  immense  superiority  of  the  enemy 
obliged  him  to  retire  into  Italy.  During  the 
following  years  he  fought  on  the  Rhine,  took 
Lille,  and,  in  conjunction  with  Marlborough,  de- 
feated the  French  at  Oudenarde  (1708),  and 
Malplaquet  (1709).  After  the  recall  of  Marl- 
borough and  the  defection  of  England  from  the 
alliance  against  France,  his  farther  progress  was 
in  a  great  measure  checked.  The  Peace  of 
Rastadt,  the  consequence  of  the  Treaty  of 
Utrecht,  was  concluded  between  Eugene  and 
Villars  in  17 14.  In  the  war  with  Turkey,  in 
1716,  Eugene  defeated  two  superior  armies  at 
Peterwardein  and  Temesvar,  and,  in  1717,  took 
Belgrade,  after  having  gained  a  decisive  victory 
over  a  third  army  that  came  to  its  relief.  The 
Treaty  of  Passarovitz  (concluded  in  1718)  was 
the  result  of  this  success.  During  15  years 
which  followed,  Austria  enjoyed  peace,  and 
Eugdne  was  as  active  in  the  cabinet  as  he  had 
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been  in  the  field.     Consult  Malleson,   <  Prince 
Eugene  of  Savoy ^  (l888). 

Eugene,  u-jen',  Ore.,  city,  county-seat  of 
Lane  County;  on  the  Willamette  River,  the 
Southern  P.  and  the  O.  R.  &  N.  C.  R-R-'s;  105 
miles  west  by  south  of  Portland,  and  52  miles 
from  the  Pacific  Ocean.  The  University  of  Ore- 
gon, established  here  in  1876,  had  about  500 
students.  The  manufactures  are  chiefly  flour, 
lumber,  and  bricks,  and  some  articles  for  home 
consumption.  The  city  was  settled  in  1854. 
Pop.  3,561. 

Eugene  Aram,  a  novel  by  Bulwer-Lytton, 
published  1832.  It  was  founded  on  the  career 
of  an  English  scholar,  Eugene  Aram:  b.  1704; 
executed  for  the  murder  of  one  Clark  in  1759. 
The  character  of  the  murderer  and  the  circum- 
stances of  his  life  made  the  case  one  of  the 
most  interesting  from  a  psychological  point  of 
view,  in  the  criminal  annals  of  England.  Aram 
was  a  scholar  of  unusual  ability,  who,  self- 
taught,  had  acquired  a  considerable  knowledge 
of  languages,  and  was  even  credited  with  certain 
original  discoveries  in  the  domain  of  philology. 
Of  a  mild  and  refined  disposition,  his  act  of 
murder  seemed  a  complete  contradiction  of  all 
his  habits  and  ideals,  of  life.  ^Eugene 
Aram^  is  an  unusually  successful  study 
in  fiction  of  a  complex  ps>;chological  case. 
At  the  time  of  its  publication,  it  caused  a  great 
stir  in  England,  many  attacks  being  made  upon 
it  on  the  ground  of  its  false  morality.  To  the 
present  generation  its  romance  is  of  more  inter- 
est perhaps  than  its  psychology.  Thomas  Hood's 
poem  on  the  same  theme  is  entitled,  ^The  Dream 
of  Eugene  Aram* ;  W.  G.  Wills*  play,  < Eugene 
Aram,^  was  produced  in  18^3  by  Henry  Irving. 

Eug6ne  dc  Beauharnais,  i-zhan  de  bo-ar- 
na.    See  Beauharnais,  Eugene  de. 

Eugenics.  The  science  of  eugenics  is  of 
recent  origin,  having  gained  its  greatest  foot- 
hold in  England,  where  there  is  at  the  present 
time  a  Eugenics  Education  Society  —  the  only 
one  at  present  in  existence.  The  new  science 
has  gained  such  rapid  and  general  interest, 
however,  that  it  may  be  said  to  be  one  of  the 
important  movements  of  the  day. 

The  Eugenics  Society  of  London,  defines 
the  new  science  thus :  ^^The  study  of  agencies 
under  social  control  that  may  improve  or  im- 
pair the  racial  qualities  of  future  generations, 
cither  physically  or  mentally.* 

Eugenics  consists,  in  fact,  largely  in  the 
enforcement  of  judicious  mating;  and  the  de- 
barring of  those  unfit  to  have  children  from 
marrying.  Future  generations,  no  less  than 
those  which  are  past,  deserve  our  thoughtful 
love  and  consideration;  indeed,  Prof.  Stanley 
Hall  recently  said  that  he  considered  it  thi 
most  sacred  trust  given  to  man— the  health  and 
happiness  of  those  as  yet  unborn,  whose  destiny 
■  now  lies  in  our  power. 

The  fundamental  purpose  of  eugenics  may, 
perhaps,  best  be  summarized  in  the  circular  re- 
cently issued  by  the  Eugenics  Society  of 
London.     This  says  in  part: 

^^Thc  fact  that  the  laws  of  heredity  apply 
to  man  equally  with  the  lower  animals  and 
plants,  and  that  the  mental  functions  are  sub- 
ject to  the  same  laws  of  heredity,  as  the 
physical  ones,  has  yet  to  be  taken  to  heart  by 
the    public.     The    salutary    effects    of    natural 


selection  in  preventing  the  degeneracy  of  a  race 
are  so  largely  interfered  with,  and  sometimes 
even  inverted,  by  civilization  that  another  form 
of  prevention  is  peremptorily  demanded.  If 
we  apply  the  general  word  Regenerate  >  to  the 
insane,  to  thei  imbecile,  to  the  habitual  criminal, 
and  to  those  who  are  naturally  liable  to  some 
of  the  more  serious  diseases,  it  is  found  that 
a  Regenerate^  is  no  less  fertile  than  a  normal 
person,  apparently  a  little  more  so,  and  that 
such  persons  frequently  marry.  Each  married 
degenerate  produces,  on  the  average,  one  child 
who  is  as  degenerate  as  himself  or  herself, 
ajid  others  in  whom  the  taint  is  latent,  but 
liable  to  appear  in  a  succeeding  generation. 
The  taint  of  degeneracy  in  our  population  is 
now  alarmingly  great  and  threatens  to  in- 
crease indefinitely  under  the  present  conditions. 
Probably  one  of  the  first  efforts  in  practical 
eugenics  will  be  to  restrict  the  propagation  of 
children  by  the  notoriously  unfit,  whose  mar- 
riages are  now  unhindered,  if  not  sometimes 
fostered  by  mistaken  kindliness.  Efforts  have 
been  made  in  the  opposite  direction,  namely, 
in  creating  social  agencies  that  shall  promote 
the  propagation  of  the  fit,  as,  for  instance,  by 
facilitatmg  employment  to  married  persons  of 
good  stock,  and  providitig  their  families,  when 
poor,  with  better  housing  and  nurture  than 
they  could  otherwise  obtain.  The  power  of 
public  bpinion  being  enormously  great,  we  may 
rest  assured  that,  after  the  importance  of 
eugenics  shall  have  become  thoroughly  recog- 
nized, many  social  influences  will  be  brought 
to  bear,  and  numerous  customs  will  establish 
themselves  that  shall  further  eugenic  conduct 
with  a  gentle  yet  almost  irresistible  force.* 

The  literature  of  the  Eugenics  Society  has 
as  its  aim:  ^To  make  known  the  result  of 
all  seriously  conducted  investigation  without 
bias  in  favor  of  any  particular  school.  Its 
range  will  include:  (i)  Biology  —  in  so  far 
as  it  is  concerned  with  neredity  and  selection; 
(2)  Anthropology  —  in  so  far  as  it  throws 
light  on  questions  of  race  and  the  mstitution 
of  marriage;  (3)  Politics— *  in  so  far  as  it 
bears  on  parenthood  and  its  relation  to  civic 
worth;  (4;  Ethics — in  so  far  as  it  promotes 
ideals  that  lead  to  the  improvement  of  racial 
quality;  (5)  Religion  —  in  so  far  as  it  strength- 
ens and  sanctifies  the  sense  of  eugenic  duty.^ 

The  science  of  eugenics  thus  insists  upon 
bettering  the  hereditary  influences  and  the  en- 
vironment of  the  child,  when  Dom.  Only  the 
best  of  the  race  should  have  children;  and  of 
these,  the  best  care  should  be  taken.  Were 
this  followed,  there  is  no  doubt  but  that  a  fine 
race  of  human  beings  would  be  existent  in  one 
or  two  generations.  Race  suicide  would-  be 
abolished.  We  hear  much  of  this  now ;  but  the 
real  race  suicide  consists,  not  in  a  low  birth 
rate,  but  because  of  the  unscientific  begetting 
of  children,  and  the  subsequent  unscientific 
care  and  nurture  of  the  children  actually  bom. 

A  single  example  will  show  the  extent  of 
the  influence  of  heredity  and  environment  upon 
the  children  of  ^degenerates.*  The  secretary  of 
the  Indiana  Board  of  State  Charities,  in  a 
recent  report,  said: 

«We  have  made  a  careful  study  of  the 
history  of  248  families.  The  whole  number 
of  persons  composing  these  248  families  was 
887,  of  which  562,  or  63,2  per  cent  were 
mentally  defective.  In  101  of  the  248  families 
under  consideration  has  been  found  a  history 


Digitized  by  V^jOOQlC 


Courtesy    of    the    Booklovcrs    Magazine.  From    the    painting   by   Winterhalter. 

EUGENIE. 


Digitized  by 


Google 


Digitized  by 


Google 


EUGENE  DE  BEAUHARNAIS— EUGUBINE 


of  feeble-mindedness  in  two  generations;  12 
families,  with  T7  members,  had  feeble-minded- 
ness in  three  generations;  while  two  families 
showed  four,  and  one  five  generations  of  this 
defect.  Of  the  447  persons  in  the  loi  families 
in  which  mental  deficiency  was  known  to  have 
descended  from  parents  to  children,  359,  or 
80  per  cent,  were  found  to  be  feeble-minded.  In 
the  remaining  147  families,  in  which  feeble- 
mindedness has  been  found  in  but  one  genera- 
tion, there  were  440  persons,  of  which  203, 
or  46.1  per  cent,  were  feeble-minded.® 

Riddell  tells  us  that:  ^Carefully  compared 
and  computed  statistics  from  all  parts  of  the 
United  States  indicate  that  about  45  per  cent 
of  our  insane,  70  per  cent  of  our  ciiminals,  75 
per  cent  of  our  prostitutes,  80  per  cent  of  the 
feeble-minded,  and  95  per  cent  of  the  epileptics 
were  born  from  drunken,  neurotic,  or  criminal 
stock.^  It  is  well  known  that  the  children  of 
the  drunken  parents  are  liable  to  become  drunk- 
ards in  turn.  Doctor  Beech  says  that  31.6  per 
cent  of  the  offspring  of  drunken  parents  are 
idiotic.  Darwin  pointed  out  that,  if  alcoholism 
be  continued  from  ffeneration  to  generation, 
the  diildren  in  time  become  sterile  —  which  is 
nature's  way  of  terminating  the  race  in  that 
direction. 

Sir  Francis  Galton  —  the  ^Father  of  Eu- 
genics® says: 

•I  take  eugenics  very  seriously,  feeling  that 
its  principles  ought  to  become  one  of  the  domi- 
nant motives  of  a  civilized  nation,  much  as  if 
they  were  one  of  its  religious  tenets.  .  The 
first  object  is  to  check  the  birthrate  of  the 
unfit,  instead  of  allowing  them  to  come  into 
being, —  though  doomed  m  large  numbers  to 
perish  prematurely.  The  second  object  is  the 
improvement  of  the  race  by  furthering  the  pro- 
ductivity of  the  fit  by  early  marriages  and 
healthful  rearing  of  their  children;  natural  se- 
lection rests  upon  excessive  production  and 
wholesale  destruction ;  eugenics,  on  bringing  no 
more  individuals  into  the  world  than  can  be 
properlv  cared  for,  and  those  only  of  the  best 
stock.®' 

Eugenie,  ^-zha-ne  (Eugi^nie  Maris  db 
Monti joDE  Guzman  y  dk  Porto-Cahreho), 
ex-empress  of  the  French:  b.  Granada, 
Spain,  5  May  1826.  Her  father,  the  Count 
de  Montijo,  was  of  a  noble  Spanish  family; 
her  mother  was  of  Scotch  extraction,  maiden 
name  Kirkpatrick.  On  29  Jan.  1853  she  became 
the  wife  of  Napoleon  III.  and  empress  of  the 
French.  On  16  March  1856,  a  son  was  born  of 
the  marriage.  When  the  war  broke  out  with 
Gcnnany  she  was  appointed  regent  (27  July 
1870)  during  the  absence  of  the  emperor,  but  on 
4  September  the  revolution  forced  her  to  flee 
from  France.  She  went  to  England,  where  she 
was  joined  by  the  prince  imperial  and  afterward 
by  the  emperor.  Camden  House,  Chiselhurst, 
became  the  residence  of  the  imperial  exiles.  On 
9  Jan.  1873,  the  emperor  died,  and  six  years 
later  the  prince  imperial  was  slain  while  with 
the  English  army  in  the  Zulu  war.  In  1881  the 
empress  transferred  her  residence  to  Farn- 
borough  in  Hampshire.  She  has  published 
*Some  Recollections  from  My  Life*  (i^5). 

Eugenie  Grandet»  e-zha-ne  gran-da,  a 
novel  by  Honore  de  Balzac.  It  appeared  in 
1833,  and  is  included  among  the  ^Scenes  of 
Provincial  Life.*     In  it,  the  great  French  mas- 


ter of  realism  depicts  with  his  accustomed  bril- 
liant precision  the  life  of  a  country  girl,  the 
only  child  of  a  rich  miser. 

Eugenius,  u-j&^n!-{is,  the  name  of  four 
popes.  The  first.  Saint  Eugenius,  was  elected 
654;  d.  657.  EuGENius  II.  occupied  the  Roman 
See  from  824  to  827.  His  election  was  contested 
by  a  powerful  faction  in  the  city  who  favored 
Cincinnus  (Zinzinnus) ;  and  Lothaire,  son  of 
Louis  le  Debonnaire,  who  shared  the  empire  with 
his  father,  came  to  Rome  to  quell  the  disturb- 
ance. On  this  occasion  the  people  and  clergy  of 
Rome  took  the  oath  of  fidelity  to  the  two  em- 
perors, and  promised  that  thereafter  whenever  a 
new  pope  succeeded  he  should,  before  his  con- 
secration, take  oath  in  presence  of  the  people 
and  the  emperor's  representative  to  honor  the 
emperor  as  the  protector  of  the  Church.  The 
Pope  was  the  first  to  take  this  oath;  its  terms 
were  complied  with  at  the  two  papal  elections 
next  following,  for  example,  of  Valentinus  who 
filled  the  see  three  months  and  of  Gregory  IV. 
EuGENius  III.:  b.  Pisa;  d.  Tivoli  7  June  1153. 
He  was  a  Cistercian  abbot  and  a  close  friend  of 
Saint  Bernard  of  Clairvaux  and  was  elected  11 45. 
Before  his  consecration  the  populace  of  Rome, 
led  by  Arnold  of  Brescia,  effected  a  revolution 
and  overturned  the  papal  government*  during 
a  reign  of  a  little  more  than  eight  years  Eugenius 
was  most  of  the  time  in  exile,  living  at  Viterbo, 
Siena,  and  other  places  in  Italy  and  in  France. 
Eugenius  IV. :  b.  Venice  1383 ;  d.  Rome  23  Feb. 
1447.  He  was  a  Celestine  monk,  cardinal,  and 
bishop  of  Siena  when  he  was  elected  successor 
to  Martin  V.  143 1.  On  23  July  1431  was  opened 
the  Council  of  Basel,  convoked  by  his  predeces- 
sor; but  not  one  bishop  was  present  for  the 
opening,  only  theologians,  abbots  and  canons. 
On  12  November  the  Pope  ordered  the  council 
to  be  dissolved  and  convoked  another  council  to 
be  held  in  1433  at  Bologna;  but  the  fathers  of 
the  council  of  Basel  continued  to  hold  their  ses- 
sions; throughout  his  reign  the  Pope  was  in 
conflict  with  the  council.  From  first  to  last  the 
council  sought  primarily  and  almost  exclusively 
to  curb  the  authority  of  the  Roman  See,  and  in 
consequence  there  passed  between  Rome  and 
Basel  a  succession  of  bulls  ordering  the  dissolu- 
tion of  the  council,  annulling  its  acts,  an- 
athematizing its  members;  and  from  the  other 
side  decrees  of  the  council  declaring  that  gen- 
eral assembly  of  the  Church  to  be  superior  in 
authority  to  the  Pope,  and  finally  a  decree  pro- 
claiming Eugenius  deposed  and  setting  up  as 
Pope  Amedeo,  Duke  of  Savoy,  who  assumed 
the  style  Felix  V.  This  was  the  act  of  the 
council  in  its  35th  session  held  8  July  I439-  At 
the  same  date  there  was  assembled  at  Florence, 
at  the  call  of  Eugenius,  a  council  attended  by 
160  Latin  and  some  20  Greek  bishops,  with  the 
Emperor  John  Palacologus;  at  this  council  a 
reconciliation  was  effected  between  the  eastern 
and  western  churches ;  but  it  stood  only  till  its 
terms  and  conditions  became  known  in  the  East, 
when  it  was  repudiated  by  the  Greek  Church. 
The  cause  of  the  rival  Pope  Felix  was  at  this 
time  fatally  weakened  by  the  withdrawal  by  the 
emperor  Sigismund  of  his  support  and  by  his 
declaring  for  Eugenius. 

Eugubine  (u'gu-bln)  Tables,  the  name 
given  to  seven  bronze  tables  found  in  1444  at 
the  town  of  Gubbio,  the  ancient  Iguvium  or 
Eugubium,    now    in    the    Italian   province  of 
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Perugia,  bearing  inscriptions  in  a  language  de- 
cided to  be  that  of  the  ancient  Umbrians.  These 
tables  are  the  most  important  monument  of  the 
language  in  which  they  are  written.  Four  are 
inscribed  in  Umbrian  characters,  two  in  Latin, 
and  the  remaining  one  partly  in  Umbrian  and 
partly  in  Latin.  The  contents  of  the  tables  re- 
fer to  the  ritual  of  the  priests  of  the  Temple  of 
Jupiter.  Photographic  reproductions  of  the  in- 
scriptions, with  translations,  are  given  in  Breal's 
OLes  Tables  Eugubines^   (1875-8). 

Euhemerism  (u-he'me  rizm),  or  Euemc- 
rism.    See  Mythology. 

Eukairite,  u-ka'rit,  a  rare  mineral  of  a 
shining  lead-gray  color  and  granular  structure, 
consisting  chiefly  of  selenium,  copper,  and  silver. 
Its  name  is  derived  from  the  Greek  word  mean- 
ing opportune,  and  was  given  to  it  by  Berzelius 
because  found  soon  after  the  discovery  of 
selenium. 

Eulachon,  u'la-kon,  or  Candle-fish.  See 
Candle-fish. 

Eulalia,  u-la'li-a,  Spanish  virgin  martyr: 
b.  Merida,  Estremadura;  d.  12  Feb.  308  a.d. 
When  she  was  only  12  years  old,  the  great 
persecution  of  Diocletian  was  set  on  foot,  where- 
upon the  young  girl  left  her  maternal  home,  and, 
in  the  presence  of  the  Roman  judge,  cast  down 
the  idols  he  had  set  up.  She  was  martyred  by 
torture. 

Eulalia,  a  popular  name  for  certain 
species  of  tall  perennial  ornamental  grasses  of 
the  genus  Miscanthus  (natural  order  Gramine<B) , 
They  arc  natives  of  eastern  and  southern  Asia. 
The  best-known  species  is  probably  M.  sinensis, 
which  has  developed  several  well-marked  horti- 
cultural varieties  characterized  by  green,  .mottled 
or  striped  foliage  and  large  terminal  far.-like 
panicles  of  flowers,  which,  after  shedding  their 
deciduous  parts,  are  still  attractive  because  of 
their  persistent  silky  hairs,  which  give  the  pani- 
cle a  delicate,  fluffy  appearance  for  which  they 
are  valued  as  house  decorations  and  for  everlast- 
ing bouquets.  Because  of  their  beauty,  their 
perfect  hardiness,  and  the  ease  with  which  they 
can  be  propagated  by  means  of  seeds  or  division 
of  the  roots,  these  plants  are  universal  favorites, 
especially  for  bedding  purposes. 

Eulenburg,  ol'len-boorg,  Botho,  German 
statesman:  b.  31  July  183 1.  In  1867  he  was 
elected  to  the  North  German  Reichstag  as  a 
Conservative ;  became  minister  of  the  interior  in 
1878  and  as  such  formulated  the  famous  So- 
cialist law  of  October  1878.  Differences  with 
Bismarck  led  to  his  resignation  of  this  office 
1881.  In  1892  he  succeeded  Count  Caprivi  as 
president  of  the  Prussian  ministry,  but  owing  to 
controversies  between  Eulenburg  and  Caprivi 
over  the  bill  for  an  amendment  to  the  criminal 
code,  the  emperor  dismissed  them  both  in  Oc- 
tober 1894.  In  1899  Eulenburg  took  his  seat  in 
the  Herrenhaus,  or  Prussian  House  of  Lords. 

Eulenspiegel,  oT'len-spe-gel,  a  typical 
character  associated  in  Germany  with  all  sorts 
of  frolics  and  fooling.  The  type  originated  in 
Till  or  Tyll  Eulenspiegel,  a  German  clown  who 
lived  probably  in  the  first  half  of  the  14th  cen- 
tury, and  became  celebrated  for  the  wild  pranks 
and  escapades  that  he  practised  in  all  parts  of 
Germanv,  and  in  some  of  the  neighboring  coun- 
tries. According  to  popular  account  he  was 
born  at  the  village  of  Kneitlingen,  near  Bruns- 


wick, and  died  at  Molln,  near  Lubeck.  The 
tricks  and  frolics  currently  attributed  to  Eulen- 
spiegel first  appear  in  a  Low  Saxon  account 
written  in  1483;  the  earliest  edition^  in  High 
German,  was  published  at  Strasburg  in  15 19  by 
Thomas  Murner.  This  work  became  very  pop- 
ular, and  was  translated  into  nearly  every  Euro- 
pean language.  In  English  it  first  appeared  as 
a  miracle-play,  with  the  title  ^A  Merry  Feast  of 
a  Man  that  was  called  Howleglas^  (Eulenspiegel 
meaning  literally  ^owl-glass*^).  An  edition  of 
Murner's  original  collection  was  published  by 
J.  M.  Lappenberg  at  Leipsic  in  1854,  and  Eng- 
lish translations  and  editions  appeared  in  i86» 
and  1890. 

Euler,  oi'l^r,  Leonard,  Swiss  mathemati- 
cian: b.  Basel  15  April  1707;  d.  St.  Petersburg  7 
Sept.  1783.  In  his  19th  year  he  gained  the 
accessit  of  the  prize  offered  by  the  Paris  Acad- 
emy of  Sciences  for  the  best  treatise  on  the 
masting  of  vessels.  In  1733  he  became  professor 
of  mathematics  in  the  Academy  of  St.  Peters- 
burg, where  he  labored  with  astonishing  in- 
dustry. He  composed  more  than  half  of  thef 
treatises  in  this  branch  of  science  contained  in 
the  46  quarto  volumes  published  by  the  St. 
Petersburg  Academy  1727-83;  and  at  his  death 
left  about  100  unpublished  dissertations,  stibse- 
quently  printed  by  the  society.  In  1741  he  ac- 
cepted an  invitation  from  Frederick  the  Great  to 
become  professor  of  mathematics  in  the  Berlin 
Academy,  but  in  1766  returned  to  St.  Petersburg. 
He  first  gave  the  example  of  those  long  processes 
in  which  the  conditions  of  the  problem  are  first 
expressed  by  algebraic  symbols,  and  then  pure 
calculation  resolves  all  the  difficulties.  He  ap- 
plied the  analytic  method  to  mechanics,  and  en- 
larged the  boundaries  of  this  science.  He 
greatly  improved  the  integral  and  differential 
calculus,  of  which  he  afterward  published  a 
complete  course,  which  surpassed  everything 
then  extant  on  this  subject.  An  extensive 
optical  treatise,  ^Sur  la  Perfection  des  Verres 
object,  des  Lunettes,^  in  the  Memoires  de  Berlin 
(1747),  was  the  result  of  his  inquiries  into  the 
means  of  improving  spectacles.  The  share  which 
he  contributed  by  this  work  toward  the  dis- 
covery of  achromatic  telescopes  is  sufficient  to 
distinguish  his  name  in  this  department  also. 
He  also  employed  himself  in  metaphysical  and 
philosophical  speculations.  He  attempted  to 
prove  the  immateriality  of  the  soul,  and  to  de- 
fend revelation  against  freethinkers.  In  his 
well-known  <Lettres  a  une  Princesse  d'AIle- 
magne,  sur  Divers  Sujets  de  Physique  et  de 
Philosophies  (1768-72),  he  attacks  the  Leibnitz- 
ian  system  of  monads  and  pre-established  har- 
mony. Among  his  numerous  writings  may  be 
mentioned  here  his  ^Theoria  Motuum  Plane- 
tarum  et  Cometarum^ ;  ^Introductioin  Analysin 
Infinitorum,^  which  has  always  been  regarded  as 
his  greatest  production;  ^ Institutiones  Calculi 
Differentialis^ ;  <Institutiones  Calculi  Intc- 
gralis^ ;  < Introduction  to  Algebra^ ;  his  ^Diop- 
trical ;  ^Opuscula  Analytica.^ 

Eumenides,  u-men'I-dez.     See  Furies. 

Euxnorpus,  a  mythical  personage  of  an- 
cient times,  celebrated  as  a  poet,  warrior,  hiero- 
phant,  and  legislator,  according  to  the  common 
tradition  a  Thracian,  the  son  of  Poseidon  and 
Chione,  the  daughter  of  Boreas.  He  is  said  to 
have  been  driven  from  Thrace,  but  to  hare  after- 
ward returned.    The  accounts  of  his  subsequent 
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career  vary.  According  to  one  tradition  he  was 
the  founder  of  the  Eleusinian  mysteries,  in  which 
he  was  instructed  by  Demeter.  The  sacerdotal 
family  of  the  Eumolpides  at  Athens  daimed  to 
be  descended  from  this  Eumolpus. 

Euno'mtans,  the  extreme  faction  of  the 
Arian  sect  in  the  4th  century,  so  called  from  the 
name  of  their  leader,  Eunomius,  who  was  made 
bishop  of  Cyzicus  in  Moeria  360,  but  who  was 
deposed  the  following  year.  For  30  years  there- 
after he  was  the  foremost  champion  of  Anomce- 
anisra,  or  the  doctrine  that  Jesus  Christ  the  son 
of  God  is  of  different  nature  (or  substance) 
from  the  Father  (MfMuos  kot^oMolp  koI  xard 
vayra,  :  unlike  in  substance  and  everything)  : 
thus  his  doctrine  was  that  of  Unitarianism.  The 
doctrine  of  the  Roman  Catholic  Church,  de- 
clared in  the  Council  of  Nicxa,  was  that  of 
oMoo^toik  consubstantiality ;  that  of  the  Semi- 
Arians  was  that  the  Son  is  of  like  or  similar 
substance,  6/iotoi!o-cof  and  hence  they  are  called 
homoeusians,  while  the  orthodox  took  the  name 
of  homousians  (both  words  usually  written 
homoiousians,  homoousians).  To  give  solemn 
expression  to  their  distinctive  tenet  the  Euno- 
mians  changed  the  baptismal  formula,  ^I  baptize 
thee  in  the  name  of  the  Father,'*  etc.,  to  tliis : 
*I  baptize  thee  in  the  name  of  God,  the  Creator, 
into  the  death  of  Christ.* 

Euno'mius,  Arian  bishop:  b.  Dacora,  Cap- 
padocia ;  d.  there  392.  In  the  controversy  which 
gave  rise  to  Arianism,  Eunomius  was  an  ardent 
disciple  of  Arius.  So  extreme  were  his  views 
that  he  and  his  followers  were  looked  upon  as 
members  of  a  party  within  the  Arian  ranks,  and 
were  called  Eunomians.  He  was  made  bishop 
of  Cyzicfis  in  360,  and  remained  at  the  head  of 
this  see  for  some  years.  He  lived  the  life  of  an 
exile  after  this  on  account  of  his  views,  but 
Anally  returned  to  his  birthplace. 

Eunuch,  the  keeper  of  a  harem,  generally 
a  castrated  man.  Eunuchism  is  of  prehistoric 
origin  and  prevails  among  all  nations  and  peo- 
ples.   Eunuchs  were  common  in  biblical  times. 

Euonymus,  ii-6n1-miis,  a  genus  of  the 
staff -tree  family  (^Celastracecp) ,  comprising  up- 
ward of  65  species  of  shrubs,  natives  of  the 
north  temperate  zone.  Six  species  are  found 
in  America.  The  best  known  are  the  straw- 
berry bush  (E.  americanus),  the  burning-bush 
or  wahoo  (E.  atropurpureus)  and  the  spindle- 
tree  (£.  europeus).  (See  Spindle-tree.)  From 
the  bark  of  the  wahoo  or  burning-bush,  an  ex- 
tract known  in  medicine  as  euonymin,  is  ob- 
tained. It  is  used  as  a  cholagogne,  tonic  and 
diuretic,  and  for  its  stimulant  action  on  the 
liver. 

Euomitfaes,  u-6r'ni-th5z,  a  grand  divi- 
sion of  birds,  which,  according  to  some  authors, 
includes  all  living  birds  except  the  ostriches  and 
their  allies  and  the  penguins;  and  according  to 
others  includes  all  birds,  modem  and  extinct, 
except  Archaeopteryx.  In  this  sense  it  is 
equivalent  to  the  preferable  term  Neornithes 
(q.v.). 

Eupata'ria,  or  Bupatoria,  Russia,  seaport, 
in  the  government  of  Taurida,  on  the  Black  Sea, 
40  miles  northwest  of  Simferopol.  Having  long 
been  possessed  by  the  Tartars  of  the  Crimea 
(who  gave  it  the  name  of  KosloflF  or  KesloflF), 
it  is  more  Asiatic  than  European  in  its  aspect. 
The  sah  lake  of  Sak^  is  a  bathing  resort.    It 


was  here  that  the  allied  forces  landed  at  the 
commencement  of  the  Crimean  war  (14-18  Sept. 
1854).  It  was  unsuccessfully  attacked  by  the 
Russians  17  Feb.  1855.    Pop.  17,757. 

Eupato'rium,  a  genus  of  composite  plants 
including  many  (about  400)  species,  especially 
characteristic  of  America,  where  several  are 
well  known.  Among  the  most  prominent  are 
boneset  or  thoroughwort  (£.  perfoliatum),  a 
native  of  low  grotmds  distinguisiied  by  the  fact 
that  its  opposite  leaves  are  joined  around  the 
stem;  and  the  joe-pyr-weed,  or  gravel-root  (£. 
pur  pur  cum),  whose  purplish  rosy  flowers  be- 
come conspicuous  in  late  summer  in  wet 
meadows  borne  on  stems  often  12  feet  high. 
The  hemp-agrimony  is  a  well-known  British 
medicinal  herb.  The  flower-heads  in  this  genus 
are  corymbs,  all  the  florets  tubular.  Several  of 
these  plants  have  enjoyed  from  time  immemorial 
a  reputation  in  folk-medicine  as  remedies  for 
the  breaking  up  of  fevers.  Popular  tradition 
has  it  tliat  eupatorium  is  good  for  broken  bones, 
the  common  name  boneset  preserving  this  no- 
tion. It  has  no  such  action.  By  reason  of  a 
certain  amount  of  volatile  and  flxed  oil  which 
eupatorium  contains  it  makes  a  fair  diaphoretic 
mixture,  and  in  the  form  of  ^'boneset  tea*  it  is 
of  service  in  causing  profuse  sweating.  This 
may  be  of  service  in.  the  treatment  of  conges- 
tions   in    different    parts    of    the    body.     See 

DiAPHOBETICS. 

Eupafrides  (Gr. etrarptdfu.eupatridai,  well- 
bom),  the  aristocracy,  or  land-owning  class  of 
ancient  Athens,  distinguished  from  the  geomiroi, 
or  peasants,  and  the  demiourgoi,  or  artisans. 

Eupen,  oi'pen  (Fr.  Neaux),  Germany,  town 
in  Rhenish  Prussia,  on  the  Wenze,  near  the 
frontiers  of  Holland,  10  miles  south-southwest 
of  Aix-la-Cliapelle.  Its  manufactures  are  nu- 
merous and  varied.  Eupen  owes  its  manufactur- 
ing prosperity  to  the  French  refugees,  who  set- 
tled here  while  the  town  formed  part  of  the 
duchy  of  Limburg,  under  Austrian  rule.  After 
the  Peace  of  Luneville,  when  this  duchy  was 
ceded  to  France,  Eupen  belonged  to  the  depart- 
ment of  Ourthe  until  the  Peace  of  Paris  in 
1814,  when  this  town,  with  other  portions  of 
Limburg,  was  ceded  to  Prussia.    Pop.  15,587. 

Eu'phemiam,  a  figure  of  speech  by  which 
one  avoids  the  use  of  words  directly  expressing 
anything  improper,  disagreeable,  or  painful,  by 
the  en4>loyment  of  phrases  that  suggest  in  a 
more  delicate  manner  or  imder  a  more  cheerful 
aspect  the  idea  to  be  conveyed.  Thus  the 
Greeks,  in  speaking  of  the  Erinyes  or  Furies, 
came  to  call  them  the  Eumenides,  or  well- 
disposed,  gracious  goddesses,  and  sometimes 
semnai  theai,  HYk^  august  goddesses.^  Nearly 
all  languages  have  some  euphemism  for  death, 
or  to  express  the  fact  that  one  has  died,  as  when 
we  speak  of  the  ^departed.^  In  the  Bible  we 
have  the  phrases  «he  was  gathered  to  his 
fathers,®  *he  has  fallen  asleep,*  etc.;  the 
Romans,  with  the  same  intention,  said  ^he  has 
lived*  (vixit)  ;  the  Germans  say  *he  is  ascended^ 
(cr  ist  hinaufgegangen),  or  «he  has  been  made 
immortaP   {er  ist  verewigt  worden). 

Euphorbiaceae,  u-for-bT-S'se-e  (the  Spurge 
family),  a  natural  order  of  plants,  consisting  of 
more  than  4,000  species  of  herbs,  shrubs  and 
trees  arranged  in  220  genera,  some  of  which  are 
well  known  for  their  ornamental  and  economic 
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uses.  They  arc,  with  few  exceptions,  natives  of 
warm  climates,  especially  of  tropical  America, 
and  nearly  every  ^ecies  has  an  acrid  juice, 
usually  poisonous,  but  sometimes  made  bland 
when  heated.  Among  the  members  of  the 
family  are  many  species  of  commercial  impor- 
tance. Thus  the  juice  of  some  species  and  the 
roots  of  others  are  used  in  medicine,  for  in 
plants  of  this  kind  are  found  croton  oil,  castor 
oil,  etc.  A  few  of  the  Euphorbiaceae  yield  fra- 
grant balsamic  products;  a  few,  although  their 
juice  is  poisonous,  yield  a  wholesome  starch  in 
considerable  abundance  (see  Manioc)  ;  a  few 
are  cultivated  and  used  as  pot-herbs,  particu- 
larly species  of  Plukenetia  in  the  East  Indies; 
a  few  yield  wholesome  and  agreeable  sub-acid 
fruits,  ^s  Cicca  disiicha  and  C.  racemosa  in  the 
East  Indies;  the  seeds  of  some  are  edible,  as 
those  of  the  candle-nut  (q.v.),  etc.;  the  oil  of 
the  seeds  is  also  in  some  cases  used  for  food, 
like  other  bland  oils,  but  more  frequently  for 
burning,  as  castor-oil,  candle-nut  oil,  the  oil  of 
Elceococca  verrucosa  in  Japan  and  Mauritius, 
and  the  solid  oil  of  StilUngia  sehifera,  which  is 
used  in  China  for  making  candles,  and  in  medi- 
cal preparations  as  a  substitute  for  lard.  From 
Hevea  is  derived  the  highest  grade  of  rubber 
produced  in  South  America.  Others  yield  dye- 
stuffs.  The  timber  of  some  of  the  Euphorbiaceae 
is  valuable  —  for  example,  African  teak.  Of 
the  210  genera,  lo  are  represented  in  the  Ameri- 
can flora,  the  most  important  being  Croton, 
Ricinus  (castor-oil  plants),  and  the  Euphorbia 
or  spurge  proper.  This  genus  numbers  about 
700  species,  most  abundant  in  the  warm  parts 
of  the  north  temperate  zone,  more  than  125  of 
them  being  found  in  America.  They  are  all 
known  as  "spurge,*  and  are  more  or  less  poison- 
ous. Some  one  species  is  found  in  every  part 
of  America,  those  not  native  having  escaped 
from  cultivation.  Some  of  the  species  are  im- 
posing ornamental  plants  and  are  much  used  in 
landscape  gardening,  and  in  greenhouses,  usually 
for  their  curious  forms  of  growth,  rather  than 
for  their  beauty. 

Plants  of  this  family,  although  of  widely 
differing  forms  of  growth  and  foliage,  are  char- 
acterized by  unisexual,  monoecious  or  dioecious 
flowers  often  brilliantly  colored  and  often  in- 
conspicuous, in  the  latter  case  sometimes  sub- 
tended by  brilliantly  colored  bracts ;  the  usually 
three-lobed  fruits  split  elastically  when  ripe  and 
throw  the  seeds  to  greater  or  less  distances. 

EuphorlHuin.     See  Gums. 

Euphor'bus,  in  Greek  mythology,  the  son 
of  Panthous,  slain  by  Menelaus  in  the  Trojan 
war. 

Euphrasia,  a  genus  of  plants  of  the  fig- 
wort  family  (Scrophulariacea).  It  comprises 
about  no  species,  natives  of  temperate  and  cold 
regions  of  both  hemispheres,  four  of  them  oc- 
curring in  North  America.  They  are  annual  or 
perennial  low-branched  herbs,  with  small,  blue, 
vellow  or  white  flowers,  generally  known  by  the 
name  eyebright.  The  principal  American  species 
are :  E.  latifolia,  glandular  eyebright ;  E. 
americana,  hairy  eyebright,  the  most  widely 
distributed,  and  E.  oakesii,  oakes  eyebright, 
found  only  in  the  White  Mountains.  The  com- 
mon English  eyebright,  £.  officinalis  is  not 
known  in  America.  This  is  a  very  pretty  little 
plant,  the  flowers  white  streaked  with  purple, 
and   a  yellow    spot   on   the   lip.    It   g^ows   so 


abundantly  in  some  places,  as  to  g^ve  the 
ground  an  appearance  of  being  covered  with 
snow,  during  the  time  of  its  flowering,  from 
May  to  September.  The  whole  plant  is  slightly 
aromatic.  It  has  been  used  with  success  in 
catarrhal  inflammations  of  the  eye,  in  cough, 
hoarseness,  earache,  or  headadie  which  follow 
after  catarrhs. 

Euphrates,  u-fra'tcz,  a  celebrated  river  in 
Asiatic  Turkey,  having  its  sources  in  Central 
Armenia,  at  no  great  distance  from  the  shores 
of  the  Euxine,  and  its  mouth  in  the  Persian 
Gulf;  length,  including  windings,  1,716  miles. 
It  is  formed  by  the  junction  of  two  large 
streams,  called  the  Kara-Su  and  the  Mourad- 
(Thai.  These  two  head  streams  unite  near 
Kaban  Maden,  about  lat.  38**  58*  N.;  Ion.  38* 
30'  E. ;  from  which  point  the  river  holds  in  the 
main  a  southeasterly  course,  until  it  falls  into 
the  Persian  Gulf.  At  Koma,  about  100  miles 
from  its  mouth,  it  is  joined  by  the  Tigris,  and 
the  united  streams  take  the  name  of  the  Shatt- 
el-Arab.  In  point  of  current  the  Euphrates  is 
for  the  most  part  a  sluggish  stream,  except  in 
the  height  of  the  flooded  season.  The  Shatt-el- 
Arab  has  a  depth  of  from  3  to  5  fathoms,  and 
presents  banks  covered  with  villages  and  culti-, 
vation.  The  most  important  town  on  the 
Shatt-el-Arab  is  Bassora  or  Basra.  The  melting 
of  the  snow  in  the  mountains  along  the  upper 
part  of  the  river's  course  causes  the  Euphrates 
to  rise.  This  takes  place  about  the  be- 
ginning of  March,  and  it  increases  gradually 
up  to  the  end  of  May.  The  river  continues  high 
for  30  or  40  days ;  but  afterward  there  is  a  daily 
decrease.  From  the  middle  of  September  to 
the  middle  of  October  the  river  is  at  the  lowest. 
The  Euphrates  is  navigable  for  a  long  distance 
from  the  sea,  but  there  are  numerous  rapids. 
Steamers  navigate  the  Shatt-el-Arab.  Between 
the  Euphrates  and  the  Tigris  lies  the  celebrated 
region  Mesopotamia. 

Euphrates  Valley  Railway,  a  projected 
road  from  the  Mediterranean  coast  of  Asiatic 
Turkey  to  the  Euphrates  valley  and  Persian 
Gulf.  Projects  for  shortening  the  journey  to 
India  by  the  construction  of  a  railway  in  the 
Euphrates  valley  have  been  repeatedly  discussed, 
and  some  such  expeditious  method  of  reinforcing 
the  British  troops  in  India  has  been  regarded  as 
highly  desirable.  The  schemes  spoken  of  have 
been  various,  but  the  original  project  was  to 
connect  the  Bosphorus  with  the  Persian  Gulf. 
In  1901  an  agreement  was  made  between  the 
Turkish  government  and  the  German  company 
controlling  the  Anatolian  Railway  from  the 
Bosphorus  to  Konia,  whereby  this  railway  is  to 
be  continued  to  Bagdad  and  Bassorah.  There 
is  already  a  line  from  Smyrna  joining  the  line 
to  Konia,  and  this  would  furnish  a  shorter 
through  route. 

Euphrosyne,  u-frosl-ne  (Lat.,  from  Gr. 
E^pmr^n^,  the  personification  of  joy,  from  dJ^pwr, 
euphron,  joyous),  in  Greek  mythology,  one  of 
the  three  Graces  (q.v.). 

Euphues  (u'fu-ez),  or  the  Anatomv  of 
Wit,  and  Euphues  and  His  England,  a  book 
and  its  sequel,  by  John  Lyly,  published  respec- 
tively in  1578  and  1580,  when  the  author  was  a 
young  courtier.  They  constitute  the  first  and 
second  part  of  a  work  which  can  only  loosely  be 
called  fiction  in  the  modern  sense.  Perhaps  the 
word  ^romance*  best  expresses  its  nature.    For 
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B  dozen  years  the  work  was  fashionable  in  the 
polite  circles  of  England;  and  the  word 
•euphuism*  survives  in  the  language  to  desig- 
nate the  stilted,  far-fetched,  ornate  style  of 
writing  introduced  and  made  popular  by  Lyly. 
Although  Lyly's  style  had  in  it  too  much  of 
the  affected  to  give  it  long  life,  he  undoubtedly 
did  something  toward  making  the  i6th  century 
speech  refined,  musical,  and  choice.  It  is  this 
rather  than  any  attraction  of  story  that  makes 
the  *Euphues*  interesting  to  the  modern  student 
of  literature. 

Etf'phuism,  an  affected  style  of  speech 
which  distinguished  the  conversation  and  writ- 
ings of  many  of  the  wits  of  the  court  oi  Queen 
Elizabeth.  The  name  and  the  style  were  derived 
from  *Euphues,  or  the  Anatomy  of  Wit*  (about 
^579),  and  the  ^Euphues  and  His  England* 
(about  1581),  of  John  Lyly.  These  books, 
which  became  the  model  of  the  wits  and  gal- 
lants of  the  time,  and  an  acquaintance  with 
which  was  regarded  as  a  test  of  courtly  breed- 
ing were  characterized  by  smoothness  and 
verbal  elegance,  but  chiefly  by  fantastic  similes 
and  illastrations.  Sir  Walter  Scott  draws  the 
portrait  of  a  euphuist  in  the  character  of  Sir 
Piercie   Shafton,  in   ^The   Monastery.* 

Eiipioii»  u'p?-5n,  or  Bupione,  Reiclien- 
bach's  name  for  a  fragrant  colorless  liquid  pro« 
duced  in  tlie  destructive  distillation  of  various 
animal  and  vegetable  substances.  It  is  hijghly 
volatile  and  inflammable;  it  is  insoluble  in  wa- 
ter, but  mixes  with  oils,  and  acts  as  a  solvent 
for  fats  and  resins.  It  is  not  readily  acted  on 
by  ordinary  diemical  reagents. 

Eura'sians  (syncopated  from  Europe- 
Asians),  a  Bame  given  to  the  *half-castes**  of 
India,  the  offspring  of  European  fathers  and 
Hindu  mothers.  They  are  particularly  common 
in  the  three  presidential  capitals  —  Calcutta, 
Madras,  and  Bombay.  They  usually  receive  a 
European  education,  and '  speak  Eng^sh  with 
grammatical  correctness,  although  with  an  ao* 
cent  not  altogether  agreeable  to  English  ears. 
The  girls,  in  spite  of  their  dark  tint,  are  gen- 
erally very  pretty,  and  often  become  the  wives 
of  young  officers  or  civil  officials.  The  sons 
usually  receive  appointments  in  the  civil  service, 
or  become'  clerks  in  merchants'  offices.  They 
are  also  often  spoken  of  as  East  Indians.  The 
word  Eurasian  is  often  extended  to  include  all 
persons  of  mixed  European  and  Asiatic  de- 
scent. 

Eure,  er,  France,  a  department  in  the 
northwest  forming  part  of  Normandy;  area 
2,300  square  miles.  The  chief  river  which  flows 
through  it  is  the  Seine.  The  mining  and  man- 
ufacturing industries  are  extensive.  Pop. 
about  332,000. 

Enre,  a  river  of  France,  which  has  given 
its  name  to  two  departments  —  that  of  the  Eure, 
and  that  of  the  Eure-et-Loir.  The  river  rises 
in  the  department  of  the  Orne,  and  flows  into 
the  Seine,  near  Pont-de-rArche,  after  a  course 
of  124  miles,  being  navigable  for  about  half  the 
distance. 

Biire-et-Loir»  er-^-lwar,  France,  a  depart- 
ment in  the  northwest,  forming  part  of  the  old 
provinces  of  Orleannais  and  Ile-de-France ; 
area,  2,267  square  miles.  The  department  is 
etaentialhr  agricultural  and  has  few  manufac- 
tures. The  capital  is  Ctiartres.  Pop.  abovLt 
974,000. 


Eureka,  u-rS'ka,  a  Greek  word  meanmg 
^I  have  found  it®;  used  as  an  expression  of 
triumph  at  a  discovery.     Sec  Archimedes. 

Eureka,  Cal.,  city,  county-seat  of  Hum- 
boldt County;  on  Humboldt  Bay,  the  Eel 
River,  and  the  San  Francisco  &  N.  W.,  the 
California  N.,  the  Eureka  &  K.  R.  R.R.*s;  225 
miles  northwest  of  San  Francisco,  It  has  a  fine 
harbor,  which  has  been  improved  by  the  Unitwl 
States  government  on  the  jetty  plan.  The  city 
is  situated  in  the  famous  redwood  region,  and 
has  large  lumber  interests.  Sequoia  Park,  a 
tract  of  40  acres  of  redwood  forest,  is  near  the 
city.  The  city  has  gas  and  electric  lights,  high 
schools,  daily  and  weekly  newspapers,  and  five 
banks.     Pop.  (19 10)  11,845. 

Eureka,  111.,  city,  county-seat  of  Wood- 
ford County;  on  the  Atchison,  T.  &  S.  F.  and 
the  Toledo,  P.  &  W.  RR's;  20  miles  east  of 
Peoria.  Eureka  (College,  under  the  auspices  of 
the  Christian  Church*  was  established  in  1S55. 
The  city  ia  a  trade  centre  for  the  surrounding 
agricultural  college.     Pop.   (1910)    1,525- 

Eureka,  Kan.,  city,  county-seat  of  Green- 
wood County;-  on  Fall  River;  and  on  the 
Atchison,  T.  &  S.  F.  and  ^e  Missouri  P.  R.R.'s ; 
about  58  miles  northeast  of  Wichita.  It  is  the 
seat  of  the  Southern  Kansas  Academy,  under 
the  auspices  of  the  Congressional  Chtxrch.  The 
dty  16  a  trade  centre  for  ^e  surrounding  rich 
agricultural  region.    Pop.  (i^io)  2,333. 

Eureka,  Nev.,  town,  county-seat  of 
Eureka  County;  on  the  Southern  P.  R.R. 
Some  of  the  richest  mines  of  the  State  are 
near,  lead,  gold,  and  silver;  and  many  other 
valuable  minerals  are  found  in  Eureka  and  ad- 
joining counties.  The  town  has  numerous  and 
important  smelting  and  refining  works.  Be- 
cause of  severe  fires,  destroying  a  large  portion 
of  the  place,  the  population  decreased  from 
^,000  in  i8do  to  €61  in  i<)ia 

Eureka  Collie,  a  coeducational  institu- 
tion in  Eureka,  111.;  founded  in  1855  imder  the 
auspices  of  the  Christian  Church;  reported  at 
the  close  of  1910:  Professors  and  instructors, 
23;  students,  aoo;  and  volumes  in  the  library, 
10,600. 

Eureka  Springs^  Ark.,  city  and  county- 
seat  of  Carroll  County;  situated  in  the  Ozark 
Mountains  in  the  northwestern  part  of  the 
State,  and  on  the  Eureka  Springs  R.R.,  18 
miles  southeast  of  Seligman,  Mo.  The  city  is 
chiefly  noted  for  its  medicinal  springs  and  its 
healthful  climate,  and  very  little  manufacturing 
is  carried  on.  Onyx  of  a  fine  grade  is  found  in 
the  vicinity.  The  city  has  a  high  school  and 
three  graded  public  schools;  there  are  two 
banks,  with  a  combined  capital  of  $50,000,  and 
10  church  edifices.  The  city  is  lighted  by  gas, 
owns  and  operates  its  waterworks  and  has  an 
electric  railway  system.  The  affairs  of  the  com- 
munity are  administered  by  a  mayor  and  coun- 
cil of  six  members  elected  every  two  years.  It 
was  first  settled  in  1879  and  became  a  city  in 
1880.  The  population  are  mainly  Americans, 
Pop.  (1910)  3,228. 

E.  M.  Bare, 
Secretary  Commercial  Club. 

Euripides,  u-rlpT-dCz,  Ch-eek  tragic  poet: 
b.  Salami s,  probably  23  Sept.  480  b.c.  ,  d.  406 
B.C.  The  date  given  for  nis  birth  by  the  Arundel 
marbles  is  485  b.c.  ;  and  Miiller  upholds  the  date 
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481  B.c.^  on  the  ground  that  Eratosthenes  states 
him  to  have  been  75  at  his  death.  The  usual 
account,  however,  places  it  on  the  day  of  the 
battle  of  Salamis.  Kuripides  is  said  to  have  be- 
gun to  write  tragedies  at  the  age  of  18,  but  no 
play  was  exhibited  hy  him  until  455  B.c,  the 
year  in  which  he  exhibited  the  ^Peliades.^  He 
w%is  not  successful  in  gaining  the  first  prize 
till  the  year  441  b.c.,  and  he  continued  to  ex- 
hibit till  408  B.C.,  when  he  exhibited  the  < Ores- 
tes.^ Most  of  the  short  remainder  of  his  life 
was  passed  at  the  court  of  Archelaus,  king  of 
Macedonia,  where  he  wsls  held  in  the  highest 
honor.  The  honor  paid  to  Euripides  by  Arch- 
elaus is  not  the  only  proof  of  the  estimation 
in  which  he  was  held  by  foreigners.  Plutarch 
records  in  his  ^Nicias^  that  on  the  occasion  of 
the  destruction  of  the  Athenian  army  in  Sicily, 
under  Demosthenes  and  Nicias,  by  the  Syra- 
cusans  (413  b.c),  many  of  those  who  survived, 
and  were  made  prisoners,  obtained  their  liberty 
by  reciting  to  their  masters  some  of  the  verses 
of  Euripides,  and  he  adds  that  numbers  of  them 
on  their  return  home  visited  the  poet  to  express 
their  thanks  to  him.  The  Athenians  themselves 
did  not  neglect  to  do  honor  to  their  great  poet 
after  his  death,  for  Pausanias  makes  mention  of 
a  statue  to  him  that  stood  in  the  theatre  b£ 
Athens. 

Euripides  made  it  a  chief  aim  to  awaken  the 
tender  emotions.  *Hc  knew,*  says  one  critic, 
^the  nature  of  the  passions,  and  had  the  art  of 
inventing  situations  in  which  they  could  have 
their  full  play.  Most  of  his  characters  were 
once  in  the  enjoyment  of  distinguished  pros- 
perity, and  the  retrospect,  in  their  present  sit- 
uation, checks  the  violence  of  the  passions,  and 
lowers  them  to  the  tone  of  lamentation.  For 
this  reason,  in  his  tragedies  the  passions  are 
breathed  forth  in  soft  complaints^  rather  than 
raised  to  a  lofty  height;  for  the  same  reason  he 
is  so  rich  in  moral  sentences  and  philosophical 
declamations,  as  his  personages  have  always 
coolness  enough  to  reflect  on  their  situation. 
Euripides  knew  well  what  was  suited  to  pro- 
duce an  effect  at  the  moment.  The  times  of  bold- 
ness, when  iEschylus  wrote,  were  past,  and  the 
power  of  the  state  was  beginning  gradually  to 
sink.  The  pathetic  manner  of  Euripides  then 
became  popular.^  Various  faults  may  be  found 
with  his  loose  plan,  his  often  unintelligible 
changes  of  character,  his  superfluous  choruses, 
and  sometimes,  too,  his  subject;  but  he  stands 
pre-eminent  in  true,  natural  expression  of  the 
passions,  in  interesting  situations,  origfinal  group- 
mgs  of  character  and  varied  knowledge  of 
human  nature.  He  is  a  master,  too,  in  the  art  of 
managing  the  dialogue,  in  adapting  the  speeches 
and  answers  to  the  character,  the  sex,  and  sta- 
tion, the  known  or  private  views,  the  present 
disposition  of  the  speaker,  and  the  necessity  of 
the  moment,  in  short,  to  all  that  gives  distinct- 
ness and  individuality  to  a  person.  There  is,  too, 
a  certain  tenderness  and  softness  diffused  over 
his  writings,  which  cannot  fail  to  please  the 
mind.  He  has  been  often  called  the  woman- 
hater;  but  this  seems  to  be  rather  a  random 
charge,  and  was  made  probably  on  account  of 
his  many  severe  strictures  on  the  follies  of  the 
female  sex. 

The  number  of  tragedies  composed  by  Eurip- 
ides is  stated  by  one  authority  to  be  75,  of  which 
only  5  are  said  to  have  gained  him  the  prize; 


according  to  another  authority  the  total  number 
of  his  tragedies  reached  92,  15  of  which  gained 
him  the  prize.  His  extant  plays  amount  to  18, 
or  19  if  the  ^Rhesus^  be  included  in  the  munber, 
as  it  is  by  some  scholars,  although  others  reject 
it  as  spurious.  The  following  are  the  extant 
plays  of  Euripides:  ^Alcestis^ ;  ^Medea^ ;  ^Hip- 
polytus  Coronifer^ ;  ^Hecuba^;  ^Heradeidae* ; 
^Supplices^ ;  <Ion^ ;  ^Hercules  Furens* ;  < An- 
dromache^ ;  ^Troades^ ;  <Electra^ ;  ^Helena* ; 
^Iphigenia  in  Tauride^ ;  ^  Orestes  ^ ;  Phoenissae^ ; 
^Bacchae^ ;  ^Iphigenia  in  Aulide^ ;  and  ^  Cy- 
clops.^ The  works  of  Euripides  have  been  trans- 
lated into  verse  by  Way  (1894-S) ;  and  into 
prose  by  E.  P.  Coleridge  (1885).  See  Mahaffy, 
^Introduction  to  the  Study  of  Euripides^ 
(1879)  ;  Lawton,  ^Three  Dramas  of  Euripides* 
(1889)  ;  Decharme,  ^Euripide  et  I'esprit  de  son 
theatre>  (1893)  ;  Verrall,  < Euripides  the  Ration- 
alist>  (i8p5) ;  Haigh,  <Tragic  Drama  of  the 
Greeks^  (1876)  ;  England,  ^Euripides  and  the 
Attic  Oration>  (1898) ;  Nestle,  ^Euripides,  der 
Dichter  der  griechischen  Aufklarung*   (1901). 

Euripus,  u-rrpus,  in  ancient  geography, 
the  strait  between  the  island  of  Euboea  and  the 
mainland,  Boeotia  in  Greece.  At  Chalcis,  the 
width  at  the  narrowest  part  was  120  feet 

Euroclydon,  u-r5k'IT-d6n,  a  tempestuous 
wind  that  frequently  blows  in  the  Levant,  and 
which  was  the  occasion  of  the  disastrous  ship^ 
wreck  of  the  vessel  in  which  St.  Paul  sailed, 
as  narrated  in  Acts  xxvii.  14-44.  In  the 
form  in  which  the  word  is  found  in  the  revised 
version  it  must  be  taken  as  made  up  of  the  two 
Greek  words,  euros,  the  east  or  rather  southeast 
wind,  and  kiyddn,  a  wave.  But  the  word  used 
for  it  in  the  Vulgate  is  Euro^aquih,  a  Latin 
compound  signifying  a  northeast  wind;  and 
some  of  the  best  MSS.  have  the  reading  Eura- 
kyUhi  instead  of  Euroclydon,  which  is  accepted 
by  some  scholars  as  the  preferable  reading. 
Whatever  may  have  been  the  true  form  of  the 
word,  it  was  applied  to  a  northeast  or  north- 
northeast,  and  not  an  east  or  southeast  wind, 
as  the  course  taken  by  the  vessel  referred  to 
indicates.  Exactly  such  a  wind' is  described  by 
sailors  of  the  present  day  as  prevalent  at  cer- 
tain seasons  (especially  in  early  spring)  in  the 
Mediterranean.  The  name  by  which  the  wind 
is  now  known  is  Gregalia, 

Europa,  u-ro'pa,  in  Greek  mythology,  the 
daughter  of  Agenor,  king  of  the  Phoenicians, 
and  the  sister  of  Cadmus.  The  fable  relates 
that  she  was  abducted  by  Jupiter,  who  assumed 
the  form  of  a  bull,  and  swam  with  his  prize 
to  the  island  of  Crete.  Here  Europa  bore  to 
him  Minos,  Sarpedon,  and  Rhadamanthus. 

Europe,  the  smallest  of  the  great  conti- 
nents but  the  most  important,  distinguished 
above  the  others  by  the  character  of  its  popula- 
tion, the  superior  cultivation  of  the  soil,  and  the 
flourishing  condition  of  arts,  sciences,  industry 
and  commerce. 

Topography. —  Europe  forms  a  huge  penin- 
sula projecting  from  Asia,  and  is  bounded  on 
the  north  by  the  Arctic  Ocean;  on  the  west  by 
the  Atlantic  Ocean ;  on  the  south  by  the  Mediter- 
ranean, the  Black  Sea,  and  the  Caucasus  range; 
on  the  east  by  the  Caspian  Sea,  the  Ural  River, 
and  the  Ural  Mountains.  The  most  northerly 
point  on  the  mainland  is  Cape  Nordkyn,  in 
Lapland,  in  lat  71*  6'  N.;  the  most  southerly 
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pomts  are  Punta  da  Tarife,  lat.  36*  N.,  in  the 
Strait  of  Gibraltar,  and  Cape  Matapan,  lat.  36**  i/, 
which  terminates  Greece.  The  most  westerly 
point  is  Cape  Roca  in  Portugal,  in  Ion.  9**  28' 
W.,  while  Ekaterinburg  is  in  Ion.  6o*  36'  E. 
From  Cape  Matapan  to  North  Cape  is  a  direct 
distance  of  2400  miles,  from  Cape  St.  Vincent  to 
Ekaterinburg,  northeast  by  east,  3400  miles; 
area  of  the  continent,  about  3,800,000  square 
miles.  Great  Britain  and  Ireland,  Iceland, 
Nova  Zembla,  Corsica,  Sardinia,  Sicily,  Malta, 
Crete,  the  Ionian  and  the  Balearic  Islands  are 
the  chief  islands  of  Europe.  The  shores  are 
very  much  indented,  giving  Europe  an  immense 
length  of  coast  line  (estimated  at  nearly  50,000 
miles).  The  chief  seas  or  arms  of  the  sea  are: 
the  White  Sea  on  the  north;  the  North  Sea,  or 
German  Ocean,  on  the  west,  from  which 
branches  off  the  great  gulf  or  inland  sea  known 
as  the  Baltic;  the  English  Channel,  between 
England  and  France;  the  Mediterranean,  com- 
municating with  the  Atlantic  by  the  Strait  of 
Gibraltar  (at  one  point  only  19  miles  wide) ; 
the  Adriatic  and  Aegean  seas,  branching  off 
from  the  Mediterranean,  and  the  Black  Sea, 
connected  with  the  Aegean  Sea  through  the 
Hellespont,  Sea  of  Marmora,  and  Bosporus. 

The  mountains  form  several  distinct  groups 
or  systems  of  very  different  geological  dates,  the 
loftiest  mountain  masses  hting  in  the  south  cen- 
tral region.  The  Scandinavian  mountains  in 
the  northwest,  to  which  the  great  northern  penin- 
sula owes  its  form,  extend  above  900  miles  from 
the  Polar  Sea  to  the  southern  point  of  Norway. 
The  highest  summits  are  about  8,000  feet.  The 
Alps,  the  highest  mountains  in  Europe  (unless 
Mount  Elbruz  in  the  Caucasus  is  claimed  as 
European),  extend  from  the  Mediterranean  first 
in  a  northerly  and  then  in  an  easterly  direction, 
and  attain  their  greatest  elevation  in  Mont  Blanc 
(15,781  feet),  Monte  Rosa,  and  other  summits. 
Branching  off  from  the  Alps,  though  not  geo- 
logically connected  with  them,  are  the  Apen- 
nines, which  run  southeast,  through  Italy,  con- 
stituting the  central  ridge  of  the  peninsula.  The 
highest  summit  is  Monte  Como  (9,541  feet). 
Mount  Vesuvius,  the  celebrated  volcano  in  the 
south  of  the  peninsula,  is  quite  distinct  from  the 
Apennines,  ay  southeastern  extensions  the  Alps 
are  connected  with  the  Balkan  and  the  Despoto- 
Dagh  of  the  southeastern  peninsula  of  Europe. 
Among  the  mountains  of  southwestern  Europe 
are  several  massive  chains,  the  loftiest  summits 
being  in  the  Pyrenees,  and  in  the  Sierra  Nevada 
in  the  south  of  the  Iberian  Peninsula.  The  high- 
est point  in  the  former,  La  Maladetta  or  Mont 
Maudit,  has  an  elevation  of  11,165  feet;  Mula- 
hacen,  in  the  latter,  is  11,703  teet,  and  capped 
by  perpetual  snow.  West  and  northwest  of  the 
Alps  are  the  Cevennes,  Jura,  and  Vosges;  north 
and  northeast,  the  Harz,  the  Thiiringerwald 
Mountains,  the  Fichtelgebirge,  the  Erzgebirge  and 
Bohmerwaldgebirge.  Farther  to  the  east  the 
Carpathian  chain  encloses  the  great  plain  of 
Hungary,  attaining  an  elevation  of  8,000  or  8,500 
feet.  The  Ural  Mountains  between  Europe  and 
Asia  reach  the  height  of  5,540  feet.  Besides 
Vesuvius  two  other  volcanoes  are  Etna  in  Sicily, 
and  Hecla  in  Iceland.  A  great  part  of  northern 
and  eastern  Europe  is  level.  The  «great  plain* 
of  north  Europe  occupies  part  of  France,  west- 
em  and  northern  Belgium,  Holland,  the  north- 
em  provinces  of  Germany,  and  the  greater  part 
of  Russia.     A  large  portion  of  this  plam,  ex- 


tending through  Holland  and  north  Germany, 
is  a  low  sandy  levd  not  infrequently  protected 
from  inroads  of  the  sea  only  by  means  of  strong 
dykes.  The  other  great  plains  of  Europe  are 
the  plain  of  Lombardy  (the  most  fertile  district 
in  Europe)  and  the  plain  of  Hungary.  Part  of 
southern  and  southeastern  Russia  consists  of 
steppes. 

Rivers  and  Lakes, —  The  main  European 
watershed  runs  in  a  winding  direction  from 
southwest  to  northeast,  at  its  northeastern  ex- 
tremity being  of  very  slight  elevation.  From  the 
Alps  descend  some  of  the  largest  of  the  Euro- 
pean rivers,  the  Rhine;  the  Rhone,  and  the  Po, 
while  the  Danube,  a  still  greater  stream,  rises 
in  the  Black  Forest  north  of  the  Alps.  The 
Volga,  which  enters  the  Caspian  Sea,  an  inland 
sheet  without  outlet,  is  the  longest  of  European 
rivers,  having  a  direct  length  of  nearly  1,700 
miles,  including  windings  of  2,400  miles.  Into 
the  Mediterranean  flow  the  Ebro,  the  Rhone, 
and  the  Po;  into  the  Black  Sea,  the  Danube, 
Dnieper,  Dniester,  and  Don  (through  the  Sea 
of  Azov) ;  into  the  Atlantic,  the  Guadalquivir, 
the  Guaaiana,  the  Tagus,  and  Loire;  into  the 
English  Channel,  the  Seine ;  into  the  North  Sea, 
the  Rhine,  Elbe;  into  the  Baltic,  the  Oder,  the 
Vistula,  and  the  Duna;  into  the  Arctic  Ocean, 
the  Dwina.  The  lakes  of  Europe  may  be  divided 
into  two  groups,  the  southern  and  the  northern. 
The  former  run  along  both  sides  of  the  Alps, 
and  among  them,  on  the  north  side,  are  the 
lakes  of  Geneva,  Neuchatel,  Thun,  Lucerne, 
Zurich,  and  Constance;  on  the  south  side,  Lago 
Maggiore,  and  the  lakes  of  Como,  Lugano,  Iseo, 
and  Garda.  The  northern  lakes  extend  across 
Sweden  from  west  to  east,  and  on  the  east  side 
of  the  Baltic  a  number  of  lakes,  stretching  in  the 
same  direction  across  Finland  on  the  borders 
of  Russia,  mark  the  continuation  of  the  line  of 
depression.  It  is  in  Russia  that  the  largest 
European  lakes  are  found  —  Lakes  Ladoga  and 
Onega. 

Geology. —  The  geological  features  of  Europe 
are  exceedingly  varied.  The  older  formations 
prevail  in  the  northern  part  as  compared  with 
the  southern  half  and  the  middle  region.  North 
of  the  latitude  of  Edinburgh  and  Moscow  there 
is  very  little  of  the  surface  of  more  recent 
origin  than  the  strata  of  the  upper  Jura  belong- 
ing to  the  Mesozoic  Period,  and  there  are  vast 
tracts  occupied  either  by  eruptive  rocks  or  one 
or  other  of  the  older  sedimentary  forma- 
tions. Denmark  and  the  portions  of  Germany 
adjoining  belong  to  the  (Tretaceous  Period,  as 
does  also  a  large  part  of  Russia  between  the 
Volga  and  the  basin  of  the  Dnieper.  Middle 
and  eastern  Germany  with  Poland  and  the  val- 
ley of  the  Dnieper  present  on  the  surface  Eocene 
formations  of  the  Tertiary  Period.  The  remain- 
der of  Europe  is  remarkable  for  the  great  di- 
versity of  its  superficial  structure,  rocks  and 
deposits  belonging  to  all  periods  being  found 
within  it,  and  having  for  the  most  part  no  great 
superficial  extent.  E^irope  possesses  abundant 
stores  of  those  minerals  which  are  of  most 
importance  to  man,  such  as  coal  and  iron.  Great 
Britain  being  particularly  favored  in  this  re- 
spect. Coal  and  iron  are  also  obtained  in 
France,  Belgium,  and  Germany.  Gold  is  found 
to  an  unimportant  extent,  and  silver  is  widely 
spread  in  small  quantities.  The  richest  silver 
ores  are  in  Norway,  Spain,  the  Erzgebirge,  and 
^e   Harz    Mountains.     Spain   is   also   rich  in 
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quicksilver.  Copper  ores  are  abundant  in  the 
Ural  Mountains,  Thuringia,^  Cornwall,  and 
Spain.  Tin  ores  are  found  in  Cornwall,  the 
Erzgebirge,  and  Brittany. 

Climate. —  Several  circumstances  concur  to 
give  Europe  a  climate  peculiarly  genial,  such  as 
its  position  almost  wholly  within  the  temperate 
zone,  and  the  great  extent  of  its  maritime 
boundaries.  Much  benefit  is  also  derived  from 
the  fact  that  its  shores  are  exposed  to  the  warm 
marine  currents  and  warm  winds  from  the 
southwest,  which  prevent  the  formation  of  ice 
on  most  of  its  northern  shores.  The  eastern 
portion  has  a  less  favorable  climate  than  the 
western.  The  extremes  of  temperature  are 
greater,  the  summer  being  hotter  and  the  winter 
colder,  while  the  lines  of  equal  mean  temper- 
ature decline  south  as  we  go  east.  The  same 
advantages  of  mild  and  genial  temperature 
which  western  has  over  eastern  Europe,  the 
continent  collectively  has  over  the  rest  of  the 
Old  World.  The  diminution  of  mean  temper- 
ature, as  well  as  the  intensity  of  the  opposite 
seasons,  increases  as  we  go  east.  Pekmg,  in 
lat.  40°  N.,  has  as  severe  a  winter  as  St.  Peters- 
burg in  lat.  60°. 

Botany. —  With  respect  to  the  vegetable  king- 
dom Europe  may  be  divided  into  four  zones. 
The  first,  or  most  northern,  is  that  of  fir  and 
birch.  The  birch  reaches  almost  to  North  Cape ; 
the  fir  ceases  a  degree  farther  south.  The  culti- 
vation of  grain  extends  farther  north  than  might 
be  supposed.  Barley  ripens  even  under  the  70th 
parallel  of  north  latitude ;  wheat  ceases  at  64**  in 
Norway  to  lat.  62°  in  Sweden.  Within  this 
zone,  the  southern  limit  of  which  extends  from 
lat.  64*  in  Norway  to  lat.  62°  Russia,  agricul- 
ture has  little  importance,  its  inhabitants  being 
chiefly  occupied  with  the  care  of  reindeer  or 
cattle,  and  in  fishing.  The  next  zone,  which 
may  be  called  that  of  the  oak  and  beech, .  and 
cereal  produce,  extends  from  the  limit  aix)ve 
mentioned  to  the  48th  parallel.  The  Alps, 
though  beyond  the  Kmit^  by  reason  of  their  ele- 
vation belong  to  this  zone,  in  the  moister  parts 
of  which  cattle  husbandry  has  been  brought  to 
perfection.  Next  we  find  the  zone  of  the  chest- 
nut and  vine,  occupying  the  space  between  the 
48th  parallel  and  the  mountain  chains  of  south- 
ern Europe.  Here  the  oak  still  flourishes,  but 
the  pine  species  become  rarer.  Rye,  which  char- 
acterizes the  preceding  zone  on  the  continent, 
gives  way  to  wheat,  and  in  the  southern  portion 
of  it  to  maize  also.  The  fourth  zone,  compre- 
hending the  southern  peninsula,  is  that  of  the 
olive  and  evergreen  woods.  The  orange,  lemon, 
and  olive  flourish  in  the  southern  portion  of 
it,  and  rice  is  cultivated  in  a  few  spots  in  Italy 
and  Spain. 

Zoology.^— As  regards  animals  the  reindeer 
and  polar  bears  are  peculiar  to  the  north.  In  the 
forests  of  Poland  and  Lithuania  the  urus.  a  spe- 
cies oi  wild  ox,  is  still  occasionally  met  with. 
Bears  and  wolves  still  inhabit  the  forests  and 


mountains;  but,  in  general,  cultivatk)n  and  pop- 
ulation have  expelled  wild  animals.  The  do- 
mesticated animals  are  nearlv  the  same  through- 
out. The  ass  and  mule  lose  their  size  and 
beauty  north  of  the  Pyrenees  and  Alps.  The 
Mediterranean  Sea  has  many  species  of  fish, 
but  no  great  fishery;  the  northern  seas,  on  the 
other  hand,  are  annually  filled  with  countless 
shoals  of  a  few  species,  chiefly  the  herring, 
mackerel,  cod,  and  salmon. 

Inhabitants. —  Europe  is  occupied  by  several 
different  peoples  or  races,  in  many  parts  now 
greatly  intermingled.  The  Celts  once  possessed 
the  west  of  Europe  from  the  Alps  to  the  British 
Islands.  But  the  Celtic  nationalities  were 
broken  by  the  wave  of  Roman  conquest,  and  the 
succeeding  invasions  of  the  Germanic  tribes 
completed  their  political  ruin.  At  the  present 
day  the  Celtic  language  is  s^ken  only  in  the 
Scotch  highlands  (Gaelic),  in  some  parts  of 
Ireland  (Irish),  in  Wales  (Cymric),  and  in 
Brittany  (Armorican).  Next  to  the  Celtic 
comes  the  Teutonic  race,  comprehending  the 
Germanic  and  Scandinavian  branches.  The 
former  includes  the  Germans,  the  Dutch,  and 
the  English.  The  Scandinavians  are  divided 
into  Danes,  Swedes,  and  Norwegians.  To  the 
east,  in  general,  of  the  Teutonic  race,  though 
sometimes  mixed  with  it,  come  the  Slavonians, 
that  is,  the  Russians,  the  Poles,  the  Czechs  or 
Bohemians,  the  Servians,  Croatians,  etc.  In  the 
south  and  southeast  of  Europe  are  the  Greek 
and  Latin  peoples,  the  latter  comprising  the  Ital- 
ians, French,  Spanish  and  Portuguese.  All 
these  peoples  are  regarded  as  belonging  to  the 
Indo-European  or  Aryan  stock.  To  the  Mon- 
golian stock  belong  the  Turks,  Finns,  Lapps, 
and  Magyars  or  Hungarians,  all  immigrants 
into  Europe  in  comparatively  recent  times.  The 
Basques  at  the  western  extremity  of  the  Pyre- 
nees are  a  people  whose  affinities  have  not  yet 
been  determined.  The  total  population  of 
Europe  is  about  394,000,000;  nine  tenths  speak 
the  languages  of  the  Indo-European  family,  the 
Teutonic  group,  numbering  about  106,000,000, 
the  Sla,yonic  and  Latin  over  95,000,000  each. 
The  prevailing  religion  is  the  Christian,  em- 
bracing the  Roman  Catholic  Church,  the  various 
sects  of  Protestants  (Lutheran,  Calvinistic,  An- 
glican, Baptists,  Methodists,  etc.),  and  the  Greek 
Church.  A  part  of  the  inhabitants  profess  the 
Jewish,  a  part  the  Mohammedan  religion. 

Political  Divisions. —  The  states  of  Europe, 
with  their  respective  areas  and  populations,  are 
as  shown  below.  In  addition  to  those  given  in 
the  table,  there  are  also  the  insignificant  states 
of  Andorra,  Monaco,  and  San  Marino,  which 
still  maintain  a  kind  of  precarious  independ- 
ence. 

Area  and  Population,^-Tht  following  table 
shows  the  countries  with  their  government,  area» 
and  population  according  to  ^'Ihe  Statesman's 
Year  Book*  (1910). 


Countries 


Andorra 

Austria-Hungary 

Belgium 

Bulgaria .  .  ■ 

Denmark 

France 

Germany 

frreat  Britain  and  Ireland 


Government 


Republic 
Empire 

Kingdom 
Principality 

Kingdom 

Republic 
Empire 

Kingdom 


Area  in  Eng.  Sq.  M. 


175 

241.333 

11.373 

38,080 

X5.59a 

ao7.o54 

ao8 , 780 

iai.391 


Population 


6,000 

(1900)  45,405,367 
(1908)  7,386.444 
(19081  4,158.409 
(1906)  a,6os,a6S 

(X906)  39. 35a, 24s 
(1905)  60,641.278 

(1901)  41. 076. 837 
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Countries 


Government 


Area  in  Eng.  Sq.  M. 


Population 


Greece 

Italy 

Liclitenstein 

LttxeinbuTg > , 

Monaco 

Montenegro , 

Netherlands , 

Norway 

Portugal 

Rumania 

RoflBia  (European)  .  . .  • 

San  Marino 

Scrvia 

Spain 

Sweden 

Switzerland 

Turkey  (European) 

Bosnia,  Herzegovina,  and  Novi  Bazar,  occupied  by 
AustritrHungary 


Kingdom 
Kingdom 
PrindraUty 
Grftod  Duchy 
Principality 
Principality 


Kingdom 
Republic 
Kingdom 

Bmpiie 
Republic 
Kingdom 
Kingdom 
Kingdom 
Republic 

Empire 

Empire 


35.014 
1x0,659 
6s 

998 

8 

3,630 

12,648 

134,130 

35.490 

50.730 

1,862,524 

38 

18,650 

194.783 

172,876 

15,976 

65.350 

19,702 


(1907)  2.631.953 
(1909)  34,370.000 

(1906)  9.650 

(1900)  236. 54J 

(1910)  19.121 

250,000 

(1908)  5.825.198 
(1900)  3,340.032 
(T907)  5,668.954 
(1908)  6,771.732 

(1908)  113,841,000 

(1909)  10,310 

(1905)  3.688,035 

(1900)  18, 6X8, 086 

(X908)  5 ,429 1600 

(1908)  3. 559. 349 

(1909)  6,r3o.Joo 

1.568,093 


History. —  Europe  was  probably  first  peo- 
pled from  Asia,  but  at  what  date  we  know  not. 
The  first  authentic  history  begins  in  Greece  at 
about  776  B.C  Greek  civilization  was  at  its  most 
flourishing  period  about  430  B.C.  After  Greece 
came  Rome,  which,  by  the  early  part  of  the 
Christian  era,  had  conquered  Spain,  Greece, 
Gaul,  Helvetia,  Germany  between  the  Danube 
and  the  Alps,  Illyria,  Dacia,  etc.  Improved 
laws  and  superior  arts  of  life  spread  with  the 
Roman  empire  throughout  Europe,  and  the  unity 
of  government  was  also  extremely  favorable 
to  the  extension  of  Christianity. 

With  the  decline  of  the  Roman  empire  a 
great  change  in  the  political  constitution  of 
Europe  was  produced  by  the  universal  migra* 
tion  of  the  northern  nations.  The  Ostrogoths 
and  Lombards  settled  in  Italy,  the  Franks  in 
France,  the  Visigoths  in  Spain,  and  the  Anglo- 
Saxons  in  South  Britain,  reducing  the  inhab- 
itants to  subjection  or  becoming  incorporated 
with  them.  Under  Charlemagne  (771-^14)  a 
great  Germanic  empire  was  established,  so  ex- 
tensive that  the  kingdoms  of  France,  Germany, 
Italy,  Burgundy, '  Lorraine,  and  Navarre  were 
afterward  formed  out  of  it.  About  this  time 
the  northern  and  eastern  nations  of  Europe 
began  to  exert  an  influence  in  the  affairs  of 
Europe.  The  Slavs,  or  Slavonians,  founded 
kingdoms  in  Bohemia,  Poland,  Russia,  and  the 
north  of  Germany;  the  Magyars  appeared  in 
Hmigary,  and  the  Normans  agitated  afl  Europe, 
founding  kingdoms  and  principalities  in  Eng- 
land, France,  Sicily,  and  the  East  The  Cru- 
sades and  the  growth  of  the  Ottoman  power  are 
among  the  principal  events  which  influenced 
Europe  from  the  12th  to  the  15th  century. 

The  conquest  of  Constantinople  by  the  Turks 
(1453),  ^  driving  the  learned  Greeks  from  this 
city,  gave  a  new  impulse  to  letters  in  western 
Europe,  which  was  carried  onward  by  the  inven- 
tion of  printing  and  the  development  of  national 
life  in  the  European  states.  The  discovery 
of  America  was  followed  by  the  tempor- 
ary preponderance  of  Spain  in  Europe,  and  next 
of  France.  Subsequently  Prussia  and  Russia 
gradually  increased  in  territory  and  strength. 
The  French  Revolution  (1789)  and  the  Napol- 
eo«k  wars  had  a  profound  effect  on  Europe,  the 
dissolution  of  the  old  German  empire  being  one 
of  the  results.  Since  then  the  most  important 
events  in  European  history  have  been  the  sepa- 
ration of  Belgium  from  Holland,  and  the  e.stab- 
lishment  of  tne  independence  of  Greece,  both  in 
1830;  the  disappearance  of  Poland  as  a  separate 


state;  the  Crimean  war  of  1854-^  in  which 
Great  Britain,  France,  and  Sardinia  maintained 
the  integrity  of  Turkey  against  Russia;  the 
unification  of  Italy  under  Victor  Emmanuel ;  the 
Franco-German  war,  resulting  in  the  consolida- 
tion of  Germanjr  into  an  empire  under  the  lead- 
ership of  Prussia,  and  the  establishment  of  the 
Third  Republic  in  France;  the  attempt  of  Rus- 
sia in  1877  to  again  sweep  Turkey  from  her  rank 
as  a  European  nation ;  the  partial  dismemberment 
of  the  Turkish  empire,  including  the  loss  of 
Crete  and  the  unsuccessful  war  of  the  Greeks 
against  the  Turks  in  1897. 

Bibliography. —  Adams,  ^European  History' 
(1899);  Allison,  ^History  of  Europe*  (1853); 
Bryce,  *The  Holy  Roman  Empire*  {1857); 
Duruy,  ^General  History*  (1898)  ;  Dyer,  <His- 
tory  of  Modem  Europe^  (1901)  ;  Fyffe,  ^His- 
tory of  Modem  Europe*  ( 1890) ;  Freeman, 
^Historical  Geography  of  Europe*  (1881); 
Gibbon,  <  Decline  and  Fall  of  the  Roman  Em- 
pire* (ed.  1902)  ;  Hassell,  ^Handbook  of  Euro- 
pean History*  (1897);  Lodge,  ^History  of 
Modern  Europe*  (1885);  May,  ^Democracy  in 
Europe*  (1877) ;  McCarthy,  ^History  of  Our 
Own  Times*  (1888)  ;  Munroe,  ^History  of  the 
Middle  Ages*  (1902) ;  Rose,  <A  Century  of 
Continental  History*  (1880)  ;  Robinson,  ^His- 
tory of  Western  Europe*  (1902) ;  Schnill, 
^History  of  Modern  Europe*   (1902). 

European  Saratoga,  The,  Baden-Baden, 
famous  for  its  medicinal  waters  and  as  a  resort 
of  fashion.  Similarly,  Saratoga  has  been  named 
the  ^American  Baden-Baden.^ 

Eurotas,  u-ro'tas,  or  Iri,  a  river  of  south- 
ern Greece  (Peloponnesus),  at  one  time  called 
the  Iris  and  Niris  in  the  upper,  and  the  Basili- 
potamo  (King's  River)  in  the  lower  part  of  its 
course,  flows  in  a  southerly  direction  through 
the  valley  between  the  ranges  of  Taygetus  and 
Parnon,  and  enters  the  Gulf  of  Kolokytha. 

Kuro'tia,  a  genus  of  the  goosefoot  family 
(Chenopodiacecp),  which  comprises  two  species, 
one  of  which,  E.  lanata,  is  found  in  America, 
and  is  generally  known  as  American  Eurotia  or 
white  sage.  It  is  a  many-branched  herb,  from 
one  to  three  feet  high,  the  flowers  densely  cov- 
ered with  long  silky  hairs.  It  is  found  from 
June  to  September  in  dry  soils  in  the  northwest 
Territories,  from  western  Nebraska  to  New 
Mexico,  Nevada  and  (California.  It  is  also  called 
winter  fat,  being  gathered  and  used  as  a  winter 
forage;  it  has  been  successfully  employed  as  a 
rem^y  for  intermittent  fevers. 
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Euryale,  u-ri'a-le,  a  genus  of  the  water 
lily  family  (NymphceacecB).  It  has  but  one 
species,  Euryale  ferox,  a  native  of  China  and 
southeastern  Asia.  The  plant  is  covered  with 
spines;  the  flowers  are  small,  red,  or  purplish, 
and  the  leaves  very  large,  sometimes  four  feet 
in  diameter.  The  seeds  are  rich  in  starch,  and 
in  the  native  countries  of  the  plant,  are  an 
article  of  commerce,  being  roasted  and  eaten, 
or  used  in  soups.  The  root  is  also  eaten.  The 
plant  is  hardy  and  will  grow  out  of  doors  in 
America  and  reproduce  itself  as  far  north  as 
Baltimore.  In  some  instances  it  has  grown  for 
a  number  of  years  even  farther  north,  but  an 
unusually  severe  winter  will  kill  it,  unless 
protected. 

Eurydice,  u-rid'i-se,  in  Greek  mythology, 
the  wife  of  Orpheus,  who  died  by  the  bite  of 
a  serpent.  Her  husband,  inconsolable  for  her 
loss,  descended  to  the  lower  world,  and,  by  the 
charms  of  his  lyre,  moved  the  infernal  deities  to 
grant  him  permission  to  bring  her  back.  This 
they  granted,  on  condition  that  he  would  not 
look  back  upon  her  till  he  had  reached  the  upper 
world.  Forgetting  his  promise,  he  looked  and 
lost  her  forever.  This  story  has  often  formed 
a  subject  for  poets  —  as  for  Virgil  in  the 
Georgics  (book  iv.),  and  for  Pope  in  his  ^Ode 
on  St.  Cecilia's  Day.^  One  of  the  first  modem 
operas  was  the  ^Eurydice*  (Euridice)  of  Coc- 
cini  and  Peri.  It  was  first  produced  at  Florence 
in  1600.  The  name  Eurydice  was  borne  by  cer- 
tain Macedonian  princesses. 

Euryrochus.     See  Circe. 

Eurymone,  u-rim'o-ne,  an  infernal  deity, 
who  gnawed  the  dead  to  the  bones,  and  was 
always  grinding  her  teeth.  Also  a  daughter  of 
Apollo. 

Eurjmome,  u-rln'6-me,  in  Greek  mythol- 
ogy, the  daughter  of  Oceanus  and  mother  of 
the  Graces. 

Eurypterus,  u-rlp'te-rus,  a  remarkable 
fossil  arthropod  related  to  the  horseshoe  crab 
{Lifnulus)y  many  genera  and  species  of  which 
occur  in  Palaeozoic  rocks  of  western  Europe 
and  eastern  North  America.  They  include  the 
largest  arthropods  known,  and  form  the-  family 
Eurypterida  and  order  Eurypierida  of  the  sub- 
class Merostomata  (q.v.).  They  resembled  the 
modern  horseshoe  crabs  in  structure,  but  had 
elongated,  often  scorpion-like  bodies,  terminat- 
ing in  a  hinged,  spike-like  or  flattened  tail  or 
telson.  The  most  remarkable  feature,  however, 
is  the  great  size  they  attained,  some  exceeding 
six  feet  long,  so  that  they  were  well  named  by 
Haeckel  Gigantosraca,  The  surface  was  formed 
by  a  thin  chitinous  epidermal  skeleton,  orna- 
mented by  fine  scale-like  markings,  and  bearing 
upon  the  head-shield  two  large  lateral  faceted 
eyes  and  a  pair  of  median  ocelli.  Beneath  the 
cephalo-thorax  are  six  pairs  of  legs,  the  fore- 
most preoral,  the  basal  joints  of  which  serve  as 
jaw&  The  last  pair  is  greatly  enlarged,  some- 
what flattened  and  terminated  by  an  oval  plate, 
whidh  suggests  that  these  limbs  served  as  pad- 
dles in  swimming,  but  they  may  have  been  other- 
wise useful.  In  Pterygotus  and  some  allied 
genera  the  preoral  limbs  are  modified  into  more 
or  less  antennae-like  organs  terminating  in 
toothed  pincers  (chelae),  no  doubt  for  seizing 
prey,  etc  The  ventral  segments  are  13,  of  which 
the  first  2   bear  the  genital   organs,   and   the 


remainder  leaf-like  structures  regarded  as  res* 
piratory  and  equivalent  to  the  'bookgills*  of 
Limulus,  These  extraordinary  crustaceans  are 
found  associated  with  graptolites,  cephalopods, 
and  trilobites  in  the  Ordovician ;  with  marine 
Crustacea  in  the  Silurian;  with  oceanic  fishes  in 
the  Devonian,  and  with  land  and  fresh-water 
plants  and  animals  in  the  coal  measures.  Their 
structure  shows  that  they  must  have  been 
aquatic  (marine)  and  good  swimmers;  but 
toward  the  end  of  their  race  they  became  gradu- 
ally adapted  to  brackish  and  even  fresh  water. 
The  latest  review  of  the  group  is  in  Eastman's 
American  edition  of  Zittell's  ^Text-book  of 
Palaeontology^  (1900),  which  contains  a  foil 
bibliography.    See  Merostomata. 

Eurysthenes  (u-ris'the-nez)  and  Prodei^ 
pro'clez,  the  twin  sons  of  Aristodemus,  and 
the  progenitors  of  the  two  royal  lines  of  Sparta. 

Eurystheus,  u-r!s'thus,  the  son  of  Sthene- 
lus,  and  king  of  Mycenae,  who,  at  Juno's  insti- 
gation, ordered  Hercules  to  perform  •the  twelve 
labors.*  Hyllus,  the  son  of  Hercules,  afterward 
killed  him. 

Eusden,  us'den,  Laurence,  English  poet: 
b.  Spofforth,  Yorkshire  (?),  1688;  d.  Coningsby^ 
Lincolnshire,  27  Sept.  1730.  He  attracted  much 
attention  by  his  < Original  Poems ^  (1714) ; 
<Ode  for  the  New  Year>  (1720),  and  other 
poems,  resulting  in  his  appointment  as  poet 
laureate  in  17 18. 

Euaebius  (u-se'bl-tis)  of  Caeaare'a,  sur- 
named  Pamphili,  Church  historian:  b.  probably, 
Caesarea,  Palestine,  264  a.d.  ;  d.  there  about  349. 
He  is  known  as  Eusebius  Caesariensis  and  Euse- 
bius  Pamphili,  that  is,  Pamphilus's  Eusebius -;- 
a  style  assumed  after  the  martyrdom  of  his 
instructor.  Saint  Pamphilus.  He  was  chosen 
bishop  of  Caesarea  314.  Though  he  never  sub- 
scribed to  the  views  held  by  Arius  and  the 
Arians  regarding  the  Godhead  of  Christ,  he 
was  always  friendly  toward  them  and  thus  in- 
curred censure  as  being  at  best  a  Semi-Arian. 
Before  the  rise  of  Arianism  he  wrote  a  spirited 
defense  of  the  Christian  faith  in  refutation  of 
a  book  by  one  Hierocles,  who  contended  that  the 
noted  impostor,  ApoUonius  of  Tyana,  was  su- 
perior to  Jesus  Christ  in  sanctity  and  in 
miraculous  powers.  Eusebius  wrote  two  treatises 
wliich  have  come  down  to  our  time:  (i)  the 
<Preparation,>  and  (2)  the  < Demonstration  of 
the  Gospel,^  usually  designated  by  their  Latin 
titles,  ^Praeparatio  Evangelica,^  ^Demonstratio 
Evangelica.^  The  argument  of  the  former  is 
the  groundlessness  of  idolatry,  the  impostures 
of  the  oracles,  the  monstrous  impieties  of  the 
heathen  mythology  and  theology;  and  the  au- 
thor shows  that  the  doctrine  of  the  unity  of  the 
Godhead,  and  the  truth  of  his  revealed  religion  is 
as  ancient  as  the  world.  In  the  <Demonstratio^ 
the  argument  is  that  the  law  and  the  prophecies' 
of  the  Jewish  scriptures  clearly  foreshow  Jesus 
Christ  and  the  Gospel.  Of  his  other  works  ex- 
tant the  chief  is  his  < History  of  the  Church, 
from  the  Time  of  Its  Founder  to  the  year  323-^ 
See  Schone,  ^Die  Weltchronik  des  Eusebius  in 
ihrer  Bearbeitung  durch  Hieronymus^  (1900). 

Eusebius  of  Em'esa,  Greek  ecclesiastic:  b. 
Edessa;  d.  Antioch  about  360.  He  studied 
under  Eusebius  of  Caesarea,  and  at  Alexandria 
and  Antioch.  Averse  to  all  theological  con- 
troversies, he  declined  the  bishopric  of  Alex' 
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aadna  vacant  by  the  deposition  of  Athanasius. 
He  was  afterward,  however,  appointed  bishop 
of  Emesa,  in  Syria,  but  was  twice  driven  away 
by  his  flock,  who  accused  him  of  sorcery  on 
account  of  his  astronomical  studies.  The 
homilies  extant  under  his  name  are  probably 
spurious. 

Eusebius  of  Nicome'dia,  Arian  bishop:  d. 
Constantinople  342.  He  was  appointed  bishop 
of  Beryta  (Beirut)  in  Syria,  and  afterward 
of  Nicomedia.  He  appeared  as  the  defender  of 
Arius  at  the  Council  of  Nice,  and  afterward 
placed  himself  at  the  head  of  the  Arian  party. 
He  baptized  the  Emperor  Constantine  in  337, 
and  became  patriarch  of  Constantinople  in  339. 

Eustachian  (u-sta'ki-an)  Tube,  in  anat- 
omy, a  canal  leading  from  the  pharynx  to  the 
tympanum  of  the  ear ;  •  named  for  the  Italian 
anatomist,  Eustachio.    See  Ear. 

Euatachio,  Bartolommeo.  bar-to-lom-ma'o 
a-oos-ta'ke-6,  Italian  physician  and  anato- 
mist: b.  San  Severino,  Italy,  soon  after  1500; 
d.  August  1574.  He  devoted  himself  to  medical 
science  and  in  particular  to  anatomy,  which  he 
much  enriched  by  his  researches.  Among  his 
discoveries  were  the  Eustachian  tube  and  the 
Eustachian  valve  of  the  heat  His  <  Tabulae 
Anatomies^    was  published  1714. 

Eustathhui  (us-ta'thl-us)  of  Thessalonica, 
Greek  scholar:  b.  Constantinople;  d.  Thessalo- 
nica 1 198.  He  was  at  first  a  monk,  then  a 
deacon  and  teacher  of  rhetoric  in  his  native 
city;  he  was  archbishop  of  Thessalonica  from 
1 160,  and  of  Myra  from  11 74,  and  died  at  an 
advanced  age.  Eustathius  was  profotmdly 
versed  in  the  ancient  classic  authors.  His 
most  important  work  is  his  conunentary  on 
Homer  (ist  ed.  1542-50).  His  commentary  on 
Dionysius  was  first  printed  at  Paris  (i547)»  Of 
his  commentary  on  Pindar,  only  the  ^Prooe- 
mium'  has  come  down  to  us;  a  part  of  his 
theological  and  historical  treatises,  letters,  etc., 
was  published  by  Tafd  in  1832. 

Eiuta'dus,  Saint,  one  of  the  Leeward 
Islands.    See  Saint  Eustatius 

Eus'tis,  James  Biddle,  American  diploma- 
tist: b.  New  Orleans,  La.,  27  Aug.  1834;  d. 
Newport,  R.  I.,  9  Sept.  1899.  He  was  admitted 
to  the  bar  in  1856  and  practised  in  New  Orleans 
till  the  Civil  War  broke  out.  He  then  entered 
the  Confederate  army  and  served  as  judge- 
advocate  on  the  staffs  of  Gens.  Magruder 
and  J.  R  Johnston  till  the  close  of  the  war. 
He  was  elected  United  States  senator  in  1876, 
but  not  given  his  seat  till  late  in  1877 ;  and  was 
professor  of  civil  law  in  the  University  of 
Louisiana  in  1879^,  when  he  was  again  elected 
senator.  In  March  1893,  he  was  appointed 
United  States  minister  to  France,  and  on  the 
expiration  of  his  term,  in  1897,  resumed  prac* 
tice  in  New  York.  He  translated  into  English 
the  <  Institutes  of  Justinian,^  and  Guizot's  ^His- 
tory of  Civilization.^ 

Binrtia,  William,  American  physician  and 
politician:  b.  Cambridge,  Mass.,  10  June  1753; 
d.  Boston  6  Feb.  1825.  He  served  as  a  surgeon 
in  the  American  army  during  the  Revolution, 
and  subsequently  practised  medicine  in  Boston. 
He  was  a  member  of  Congress  1801-5  and 
1820-3 ;  was  secreUry  of  war  1809-13 ;  and  gov- 
ernor of  Massachusetts  in  1823-5. 
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Euato'ma,  a  genus  of  herbs  of  the  gentian 
family,  which  comprises  two  species,  natives 
of  the  Southern  States,  Mexico  and  the  West 
Indies.  The  most  common  species  is  Russdl's 
Eustoma  (E,  russeilianum) ^  which  grows  on 
the  prairies  from  Nebraska  to  Louisiana,  Texas 
and  Mexico.  The  flowers  are  purple,  bell- 
shaped,  sometimes  three  inches  in  diameter. 

Eutaw,  u'ta,  Ala.,  town,  county-seat  of 
Greene  County;  on  the  Alabama  G.  S.  R,R.; 
about  95  miles  southwest  of  Birmingham.  It 
was  settled  in  1838,  named  in  honor  of  the  battle 
of  Eutaw  Springs,  S.  C.  (1781),  where  the 
American  forces,  commanded  by  Gen.  Greene, 
gained  a  victory.  It  is  in  a  rich  agricultural 
region.     Pop.  (1910)  i,ooi. 

Eutaw  Springs,  a  small  tributary  of  the 
Santee  River  in  Charleston  County,  S.  C.  It  is 
noted  for  the  battle  fought  on  its  banks  in  1781. 
See  Eutaw  Springs,  Battle  of 

EuUw  Springs,  Battle  of,  8  Sept.  1781,  in 
the  Revolution.  Tactically  a  drawn  battle,  in 
results  it  was  an  important  American  victory, 
winning  the  object  of  Greene's  campaign ;  as  the 
British  shortly  abandoned  interior  South  Caro- 
lina, retiring  to  Charleston.  Greene,  having 
captured  96,  stole  on  the  British  at  Eutaw,  some 
2,300,  under  Gen.  Stuart,  and  attacked  suddenly 
at  4  A.M.  He  had  about  2,000  men,  part  militia, 
but  with  Marion  and  Pickens  for  commanders ; 
while  the  regulars  were  the  famous  Marylanders 
under  Howard  and  Hardman,  Virginians  under 
Campbell,  North  Carolinians  under  Sumner, 
and  the  remnant  of  the  brave  Delaware  men; 
with  William  Washington,  R.  H.  Lee,  and 
Pleasant  Henderson  for  cavalry  leaders.  The 
British  had  one  line;  the  right  on  Eutaw  Creek, 
the  left  in  the  air.  The  Americans  had  two, 
besides  the  reserves;  the  militia  in  front,  who 
fought  desperately  and  fired  in  some  cases  17 
rounds  before  g^iving  way.  Then  the  regulars 
rushed  forward  and  swept  the  British  line  off 
the  field;  but  gaining  their  camp,  stopped  to 
plunder  it,  and  though  rallied,  could  not  drive 
the  British  from  the  strong  positions  they  had 
taken.  In  assailing  a  brick  house,  Greene's  guns 
were  captured  and  he  lost  many  of  his  best 
men;  and  a  charge  of  Col.  Washington's  was 
repulsed  and  himself  taken  prisoner.  Greene 
was  obliged  to  retreat;  but  Stuart  decamped  in 
the  night.  The  American  loss  was  408  regulars 
killed  and  wounded,  militia  probably  at  least 
150;  British,  453  killed  and  wounded,  257  miss- 
ing. 

Euterpe,  u-ter'pe,  one  of  the  Muses,  con- 
sidered as  presiding  over  lyric  poetry.  The  in- 
vention of  the  flute  is  ascribed  to  her.  She  is 
usually  represented  as  a  virgin  crowned  with 
flowers,  having  a  flute  in  her  hand,  or  with  vari- 
ous instruments  about  her.  As  her  name  de- 
notes, she  is  the  inspirer  of  pleasure.  (See 
Muses).  In  botany,  Euterpe  is  a  genus  of 
palms  found  in  South  America  and  the  West 
Indies,  and  embracing  seven  or  eight  species. 
Some  specimens  attain  a  height  of  nearly  100 
feet.  The  wood  of  E.  oleracea  is  used  for  floor- 
ing. Its  fruit,  as  also  that  of  E,  edulis,  is 
edible;  and  the  latter  species  furnishes  assai 
(q.v.).  Euterpe  in  astroncmy  is  an  asteroid 
(No.  27),  discovered  by  Hind  in  1853. 

Eutha'mia,  a  genus  of  Composite,  which  in- 
cludes some  of  the  golden-rods  (q.v.). 
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Sutiianasia»  u-tha-na's!-a,  means,  in 
Greek,  being  happy  or  opportune  in  the  time  of 
one's  death.  The  correlative  adjective  is  ap- 
plied in  Greek  literature  to  a  man  who  died  for 
his  country,  and  it  has  been  translated  by  the 
Latin  historian  *felix  opportunitate  mortis.^ 
The  term  euthanasia  has  recently  been  employed 
by  some  scientific  men  in  advocating  the  reason- 
ableness of  relieving  the  suflFerings  of  those 
afflicted  with  incurable  diseases  by  administer- 
ing to  them  anaesthetics  or  narcotics  in  suffi- 
cient doses  to  prove  fatal. 

Eutro'pius,  Flavius,  Latin  historian,  who, 
as  he  himself  informs  us,  bore  arms  under  the 
Emperor  Julian.  The  place  of  his  birth  and  his 
history  are  unknown  to  us.  He  flourished 
about  360  A.D.  His  abridgment  of  the  history  of 
Rome  ^Breviarium  Historix  Romanae,^  written 
in  a  perspicuous  style,  reaches  from  the  founda- 
tion of  the  city  to  the  time  of  the  Emperor 
Valens,  to  whom  it  is  dedicated.  The  best  edi- 
tions are  those  of  Droysen  (1878),  Riihl  (1887). 

Eutyches,  u'ti-kez,  heresiarch  of  the 
Eastern  Church,  who  flourished  in  the  5th 
century.  He  was  a  priest  and  archimandrite  or 
prior  of  a  monastery  in  Constantinople;  was 
the  founder  of  the  religious  sect  called  after  him 
Eut>'chians,  but  also  Monophy sites,  as  believing 
that  in  Jesus  Christ  was  but  one  nature,  and 
that  the  Divine :  fiSpos,  singularis,  single,  0^<rts, 
miture.  The  Council  of  Ephesus  (431)  having 
declared  that  in  Jesus  Christ  were  united  the 
divine  •  and  human  nature,  Eutyches  was  con- 
demned as  a  heretic  by  a  synod  of  bishops  held 
in  Constantinople  448,  but  the  next  year  the 
^Robber  Synod*  of  Ephesus,  controlled  by 
Dioscorus,  patriarch  of  Alexandria,  reversed 
that  judgment.  In  451  the  General  Council 
of  Chalcedon  annulled  the  decrees  of  the  Rob- 
ber Synod,  excommunicated  Eutyches  and 
formulated  the  Catholic  doctrine  regarding  the 
hipostatic  union  of  the  divine  and  human  na- 
tures in  Christ.  Eutyches  died  in  exile.  His 
doctrine  took  fast  root  in  Syria,  Armenia, 
Mesopotamia,  Egypt  and  Ethiopia,  and  in  those 
coimtries  the  Monophysite  Churches  are  strong 
to  this  day.    See  Monophvsites. 

Euxanthic  (uk-san'thik)  Acid  (CnHwOu), 
called  also  Purreic  Acid,  an  acid  obtained  from 
purree,  or  Indian  yellow.  With  the  alkalies  and 
earths,  it  forms  soluble  yellow  compounds. 

Euxenite,  uk'se-nit,  a  rare  Norwegian  min- 
eral, essentially  a  niobate  and  titanate  of  yttria, 
erbia,  ceria,  and  uranium.  It  sometimes  con- 
tains iron  calcium,  and  germanium,  while  water 
is  always  present.  It  occurs  in  orthorhombic 
crystals,  but  usually  it  is  massive.  It  has  a 
hardness  of  5.5,  a  specific  gravity  of  4.6  to  5.1, 
a  brilliant  metallic-vitreous  lustre,  and  a  brown- 
ish-black color,  showinp"  a  reddish-brown  trans- 
lucence  in  thin  slivers. 

Euxine,  uk'sTn,  the  ancient  name  for  the 
Black  Sea. 

Eva,  Little,  a  beautiful  child,  who  be- 
comes the  friend  and  consoler  of  Uncle  Tom 
in  Harriet  Beecher  Stowe's  novel  ^ Uncle  Tom*s 
Cabin. ^  Her  early  death  forms  one  of  the 
climaxes  in  that  affecting  story. 

Evadne,  e-vad'ne,  in  Greek  fable,  the 
daughter  of  Mars  and  Thebe,  who  threw  herself 
into  the  funeral  pile  of  her  husband,  Cateneus. 


Evagoras,  e-vag'o-ras,  king  of  Salamis  in 

Cyprus,  flourished  about  the  beginning  of  the 
4th  century  b.c.  His  family  had  been  expelled 
by  a  Phoenician  exile.  Evagoras  recovered  the 
kingdom  in  410  B.C.,  and  endeavored  to  restore 
in  it  the  Hellenic  customs  and  civilization.  He 
was  friendly  with  the  Athenians,  and  in  return 
for  his  services  a  statue  was  erected  to  him  at 
Athens.  His  increasing  power  attracted  the 
jealousy  of  the  Persian  king,  Artaxerxes  II., 
who  declared  war  against  him  and  besieged 
Evagoras  in  his  capital.  He  was  saved  only  by 
the  dissensions  of  his  enemies,  and  was  able  to 
conclude  in  385  a  peace  by  which  the  sov- 
ereignty of  Salamis  was  secured  to  him. 

Evagrius  (e-vag'ri-tis)  Scholas'ticus,  Syr- 
ian Church  historian:  b.  Epiphonia  about  536; 
d.  after  594.  He  wrote  the  history  of  the 
Church  in  continuation*  of  the  ecclesiastical  his- 
tories of  Eusebius,  Socrates,  Theodoret  and 
Sozomen  from  431,  the  date  of  the  Council  of 
Ephesus,  to  594.  His  surname,  Scholasticus,  in- 
dicates that  he  was  by  profession  (probably 
at  Antioch)  an  advocate,  for  such  at  that  time 
was  a  usual  meaning  of  the  word :  he  was  legal 
adviser  to  Gregory,  patriarch  of  Antioch.  who 
commended  him  for  his  fidelity  and  learning  to 
the  emperor,  Tiberius  Absimarus,  and  obtained 
his  promotion  to  a  judicial  office.  In  recognition 
of  his  eminent  integrity  as  an  official  of  the  em- 
pire his  second  marriage  was  made  the  occasion 
of  a  public  festival ;  which,  however,  had  a  disas- 
trous ending,  for  it  was  interrupted  by  a  violent 
earthquake,  which  caused  the  loss  of  thousands 
of  lives. 

Evan'der,  in  classical  legend,  the  civilizer 
of  Latium,  the  son,  according  to  one  account,  of 
Hermes  and  an  Arcadian  nymph.  About  60 
years  before  the  Trojan  war  he  established  him- 
self in  Latium,  and  built,  at  the  foot  of  the  Pal- 
atine Hill,  on  the  banks  of  the  Tiber,  a  town,  to 
which  he  gave  the  name  of  Pallantium.  The 
Roman  legends  represent  him  as  teaching  the 
Latins  the  use  of  the  alphabet,  and  the  arts  of 
agriculture  and  music,  softening  their  fierce  man- 
ners by  the  introduction  of  more  humane  laws, 
and  introducing  among  them  the  worship  of  the 
Lycaean  Pan,  Heracles,  Demeter,  etc.  In  the 
JEneid  Virgil  brings  his  hero  vEneas  into  con- 
nection with  Evander,  who  gives  him  a  favorable 
reception,  and  becomes  his  ally  against  the 
Latins.  Divine  honors  were  paid  to  Evander  by 
the  inhabitants  of  Pallantium  in  Arcadia. 

Evald,  a'valt.     See  Ewald. 

Evangerical,  a  word  literally  signifying 
^pertaining  to  the  gospel,*  and  used  in  different 
senses.  In  one  of  its  senses  it  is  a  term  used  to 
qualify  certain  doctrinal  opinions,  especially 
strong  views  on  the  question  of  the  atonement, 
justification  by  faith,  and  allied  doctrines.  In 
this  sense  the  word,  when  apphed  to  a  whole 
church,  is  in  Scotland  almost  synonymous  with 
orthodox ;  and  in  the  United  States  it  has  much 
the  same  significance,  in  contrast  to  the  words 
^liberal*  and  ^^rationalistic*  In  England  the 
Evangelical  or  Low  Church  party  is  looked  upon 
as  extreme  in  its  views,  and  is  distinguished 
from  the  orthodox  party,  which  holds  the  doc- 
trines above  specified  in  a  more  moderate  form. 
When  used  in  a  less  general  sense  something 
more  is  implied  in  the  word.  It  indicates  pe- 
culiar attachment  to  sound  doctrine  and  peculiar 
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fervency  in  advocating  it  In  another  sense  the 
temi  is  applied  in  Germany  to  Protestants  as 
distinguished  from  Roman  Catholics,  inasmuch 
as  the  former  recognize  no  standard  of  faith 
except  the  writings  of  the  evangelists  and  the 
other  books  of  the  Bible,  and  more  especially  to 
the  national  Protestant  Church,  formed  in  Prus- 
sia in  1817,  by  a  imion  of  the  Lutheran  and  Cal- 
vinistic  churches. 

Evangelical  Alliance,  an  association  of 
members  of  the  different  sections  of  the  Chris- 
tian Church,  organized  in  London  19-23  Aug. 
1S46.  At  this  meeting  was  adopted  a  doctrinal 
basis,  which  is,  in  effect,  the  recognition  by  the 
members  of  the  divine  inspiration,  authority,  and 
sufficiency  of  the  Holy  Scriptures;  the  right  of 
private  judgment  in  their  interpretation;  the 
unity  of  the  Godhead,  and  the  Trinity  of  persons 
therein ;  the  doctrine  of  human  depravity  in  con- 
sequence of  the  fall ;  the  incarnation,  atonement, 
intercession,  and  mediatorial  reign  of  the  Son  of 
God;  justification  by  faith  alone;  the  work  of 
the  Holy  Spirit  in  conversion  and  sanctification ; 
the  immortality  of  the  soul,  the  resurrection  of 
the  body,  and  the  final  judgment  of  the  world  re- 
sulting in  the  eternal  blessedness  of  the  right- 
eous, and  the  eternal  punishment  of  the  wicked ; 
the  divine  institution  of  the  Christian  ministry; 
and  the  obligation  and  perpetuation  of  the  ordi- 
nances of  baptism  and  the  Lord's  Supper.  The 
American  branch  of  the  alliance  was  organized 
in  1867.  Conferences  of  the  entire  alliance  have 
been  held  in  1851,  1855,  1857,  1861,  1867,  1873, 
1879,  1885,  1891,  that  of  1873  having  met  in  New 
York.  The  American  branch  held  a  conference 
at  Chicago  in  October  1893.  The  alliance  has 
aided  largely  in  the  promotion  of  religious  liberty 
in  Europe  and  the  East. 

Evangelical  Association,  a  religious  de- 
nomination founded  in  Pennsylvania  about  the 
beginning  of  the  19th  century  by  Jacob  Albright, 
a  member  of  the  Methodist  Episcopal  Church, 
who  was  born  in  Pennsylvania  1759,  and  from 
about  1790  traveled  among  the  German  popula- 
tion as  an  evangelist.  Albright  founded  a  so- 
ciety of  converts  in  1800,  which  so  increased  in 
numbers  that  it  was  finally  organized  in  1807  as 
the  Evangelical  Association  of  North  America 
with  Albright  as  bishop.  The  theology  of  the 
association  as  defined  in  its  21  articles  closely  re- 
sembles that  of  the  Methodist  Episcopal  Church, 
from  which,  also,  it  differs  little  in  government 
and  form  of  worship.  The  Church  was  divided 
in  1891,  when  a  minority,  numbering  40,000,  or- 
ganized the  United  Evangelical  Church.  In  1901 
the  association  had  27  annual  conferences,  in- 
cluding I  in  Japan,  i  in  Switzerland,  and  2  in 
Germany;  476  local  and  1,088  itinerant  preachers, 
and  property  valued  at  $6,125430.  Consult : 
Orwig,  ^History  of  the  Evangelical  Association^ 
C1858). 

Evangelical  Counsels,  in  Catholic  theol- 
<^^9  are  distingfuished  from  divine  command- 
ments in  this,  that  the  commandments  are  of 
universal  obligation  for  whoever  would  be  saved, 
while  the  Evangelical  Counsels  point  to  the  read- 
iest and  surest  means  of  attaining  that  end. 
When  a  certain  ruler  put  to  Jesus  Christ  the 
question  :  «What  good  thing  shall  I  do  that  I 
may  inherit  life?^  and  received  the  answer:  *If 
thou  wilt  enter  into  life,  keep  the  command- 
ments,^' he  was  taught  the  condition  of  salvation 
Mchich  applies  to  all  mankind.    But  he  wanted  to 


know  whether  there  is  not  a  more  excellent' 
way ;  he  had  ^observed  all  those  things  from  his 
youth  up®;  was  there  not  some  other  *good 
thing"  for  him  to  do?  Then  Jesus  prescribed 
to  him  the  perfect  way:  <^Sell  all  that  thou  hast 
and  distribute  unto  the  poor,®  giving  him  one  of 
the  Evangelical  Counsels,  the  counsel  of  volun- 
tary poverty.  The  celibate  life  is  commended  by 
St.  Paul  as  more  favorable  to  entire  devotion  to 
the  service  of  God  than  the  state  of  marriage: 
that  Evangelical  Counsel  is  the  principal  topic  of 
the  epistle  of  i  Corinthians.  Finally,  entire  obe- 
dience is  the  third  of  those  counsels  —  renimcia- 
tion  of  self-will,  cheerful  submission  to  the  rule 
of  superiors.  Members  of  the  religious  orders  of 
the  Catholic  Church  bind  themselves  by  solemn 
vows  to  practise  the  three  Evangelical  Counsels : 
poverty,  chastity,  and  obedience. 

Evangelical  Union,  the  name  of  a  reli- 
gious body,  also  familiarly  known  as  the  Mori- 
sonians,  from  the  Rev.  James  Morison,  of  Kil- 
marnock, by  whom,  with  three  other  clergymen, 
it  was  founded  in  Scotland  in  1843.  The  Mori- 
sonians  maintain  the  universality  of  the  atone- 
ment, combining  with  this  the  doctrine  of  eternal 
personal  and  unconditional  election.  In  point  of 
church  government  the  members  of  the  Evan- 
gelical Union  are  independent.  The  body  had  in 
1899  between  90  and  100  congregations,  chiefly 
in  Scotland,  and  712  ministers.  Consult:  Fer- 
guson, *  History  of  the  Evangelical  Union* 
(1876). 

Evangeline,  e-vin'je-lin,  the  heroine  of 
one  of  Longfellow's  earlier  narrative  poems,  to 
which  her  name  is  given.  It  is  written  in  Eng- 
lish hexameters,  and  describes,  although  with  lit- 
tle real  topographical  delineation  of  scenery,  the 
deportation  of  the  Acadians  by  the  English  gov- 
ernment in  1775. 

Evangelical  Christian  Science.  See  Sabin, 
Oliver  C. 

Evan'gelist  (a  bringtr  of  good  tidings), 
in  the  New  Testament,  a  preacher  of  the  gospel, 
distingfuished  (Eph.  iv.  11)  from  the  apos- 
tles, prophets,  pastors,  and  teachers.  The  term 
came  ultimately  to  refer  to  only  the  authors  of 
the  four  Gospels,  but  in  modern  times  has  been 
extended  to  indicate  also  an  unattached  preacher 
whose  specific  work  is  the  arousing  of  personal 
interest  in  matters  of  religion. 

Evans,  Arthur  John,  English  archaeolo- 
gist: b.  Nash  Mills,  Hertfordshire,  1851.  He  is 
a  son  of  Sir  John  Evans  (q.v.).  He  was  edu- 
cated at  Harrow,  Oxford,  and  Gottingen,  and 
has  been  keeper  oJF  the  Ashmolean  Museum,  Ox- 
ford, from  1884.  Since  1893  he  has  superin- 
tended archaeological  researches  in  Crete,  exca- 
vating in  1900-2  the  pre-historic  palace  of 
Knossos.  He  has  published:  ^Through  Bosnia^ 
(1895);  /Illyrian  Letters > ;  ^Antiquarian  Re- 
searches in  Illyricum^  (1883-5)  ;  ^Cretan  Picto- 
graphs  and  Pre-Phcenician  Script^  (1898)  ;  ^The 
Mycenaean  Tree  and  Pillar  Cult^   (1901)  ;  etc. 

Evans,  Augusta  Jane.  See  Wilson,  Au- 
gusta Jane  Evans. 

Evans,  Clement  Anselm,  American  law- 
yer: b.  Stewart  County,  Ga.,  25  Feb.  1833.  He 
was  graduated  at  the  Augusta^  Ga.,  Law  School 
1852;  established  himself  m  practice;  was 
county  judge  1854-5,  and  State  senator  1859-^. 
During  the  Civil  War  he  served  in  the  Confeder- 
ate army  as  acting  major-general  in  the  Army 
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of  Northern  Virginia.  After  Gen.  Lee's  surren- 
der he  entered  the  Methodist  Episcopal  ministry, 
and  served  until  1890.  He  has  written  a  < Mili- 
tary History  of  Georgia^;  and  edited  the  ^Con- 
federate Military  History*  (12  vols.). 

Evans,  Edward  Payson,  American  author: 
b.  Remsen,  N.  Y.,  8  Dec.  1833.  He  has  made  a 
special  study  of  Oriental  languages;  in  1884  be- 
came connected  with  the  ^Allgemeine  Zeitung,* 
of  Munich  in  Europe,  to  which  he  contributed 
many  articles  on  the  literary,  artistic,  and  intel- 
lectual life  of  the  United  States.  He  has  pub- 
lished ^Summary  of  the  History  of  German  Lit- 
erature^ (1869)  ;  ^Progressive  German  Reader* 
(1870);  ^Animal  Symbolism  in  Ecclesiastical 
Architecture*  (1896)  ^Evolutional  Ethics  and 
Animal  Psychology?  (1898)  ;  etc. 

Evans,  EUzabeUi  Edson  Gibson,  Ameri- 
can prose  writer:  b.  Newport,  N.  H.,  8  March 
1833.  She  was  married  to  Edward  Payson 
Evans  (q.v.)  1868.  She  has  published:  ^The 
Abuse  of  Maternity*  (1875)  ;  ^ Laura,  an  Amer- 
ican Girl*  (1884)  ;  ^A  History  of  Religions* 
(1892V,  <  Story  of  Kasper  Hauser*  (1892)  ;  <The 
Story  of  Louis  XVH.  of  France*  (1893); 
< Transplanted  Manners*  (1895)  ;  Confession* 
(1895) ;  <  Ferdinand  Lassalle  and  Helen  von 
Donninger*  (1897);  ^The  Christ  Myth*  (1901). 

Evans,  Frederick  William,  American 
writer:  b.  Bromyard  or  Leominster,  England,  9 
June  1808;  d.  Mount  Lebanon,  N.  Y.,  6  March 
1893.  He  removed  to  the  United  States  in 
1820;  joined  the  United  Society  of  Believers 
(Shakers)  at  Mount  Lebanon,  N.  Y.,  in  1830, 
and  became  an  elder  in  that  society.  The  best 
known  of  his  works  are:  ^Compendium  of  the 
Origin,  History,  and  Doctrines  of  the  Shakers* 
(1859);  < Autobiography  of  a  Shaker*  (1869); 
< Shaker  Communism*  (1871) ;  ^The  Second 
Appearing  of  Christ*  (1873). 

Evans,  Sir  George  De  Lacy,  British  gen- 
eral: b.  Moig,  Ireland,  1787;  d.  London  9  Jan. 
1870.  He  entered  the  army  in  1806,  and  in  the 
beginning  of  1814  was  sent  to  America,  and  at 
the  battle  of  Bladensburg  (24  Aug.  1814)  had 
two  horses  shot  under  him.  At  the  head  of  100 
men  he  forced  the  capitol  at  Washington.  He 
was  twice  wounded  before  New  Orleans  in  De- 
cember 1814,  and  was  on  that  account  sent  home 
to  England,  where  he  recovered  just  in  time  to 
be  able  to  join  Wellington  at  Quatre-Bras  and 
Waterloo.  In  1846  he  was  raised  to  the  rank 
of  major-general.  At  the  outbreak  of  the  Cri- 
mean war  he  was  appointed  to  the  command  of 
the  second  division  of  the  British  army,  and  dis- 
tinguished himself  at  the  battle  of  the  Alma, 
the  siege  of  Sebastopol,  and  the  battle  of  Inker- 
mann.  For  his  services  he  received  the  thanks 
of  the  House  of  Commons,  the  Grand  Cross  of 
the  Bath,  and  had  the  cross  of  a  grand  officer  of 
the  Legion  of  Honor  conferred  on  him  by  Na- 
poleon III. 

Evans,  Henry  Clay,  American  politician: 
b.  Juniata  County,  Pa.,  18  June  1834.  He  served 
in  the  sist  Wisconsin  Infantry,  enlisting  1864, 
and  subsequently  settled  in  Chattanooga,  Tenn., 
as  an  iron  and  railway-car  manufacturer,  and 
was  mayor  of  Chattanooga  for  two  terms.  He 
sat  in  Congress  in  1889-91,  and  was  assistant 
postmaster-general  1889-93.  His  election  as 
governor  of  Tennessee  1894  vv^as  disputed  and 
the  opposing  Democratic  candidate  was  seated. 


He  stood  second  in  the  vote  for  vice-president 
at  the  National  Republican  convention  1896,  wai 
appointed  United  States  commissioner  of  pen 
sions  in  1897,  and  became  consul-general  in  ton 
don  1902. 

Evans,  Hugh  Davy,  American  author:  b 
Baltimore,  Md.,  26  April  1792;  d.  there  16  Jul^ 
1868.  He  studied  law,  began  practice  in  Balti. 
more  in  1815;  and  became  eminent  as  a  jurist 
He  was  editor  of  *The  True  Catholic*  1843-56; 
was  connected  with  various  other  papers.  He 
was  a  prominent  member  of  the  Maryland  Col- 
onization Society,  and  prepared  a  code  of  laws 
for  the  Maryland  colony  in  Liberia;  and  in 
186^-64  lectured  on  civil  and  ecclesiastical  law. 
Among  his  writings  are:  ^Essays  on  Pleading* 
(1827) ;  ^Maryland  Common-Law  Practice* 
(1837);  ^Theophilus  Anglicanus*  (1851)  ;  <Es- 
says  on  the  Episcopate  of  the  Protestant  Epis- 
copal Church  in  the  United  States*  (1855) ; 
^Treatise  on  the  Christian  Doctrine  of  Marriage* 
(1870). 

Evans,  John,  American  geologist:  b 
Portsmouth,  N.  H.,  14  Feb.  1812;  d.  Washing, 
ton,  D.  C,  13  April  i86i.  He  served  on  several 
State  and  Territorial  geological  surveys;  and 
discovered  remarkable  fossil  deposits  in  the  Bad 
Lands  of  Nebraska.  He  was  afterward  commis- 
sioned by  the  United  States  government  to  carry 
on  the  geological  surveys  of  Washington  and 
Oregon. 

Evans,  John,  American  philanthropist:  b, 
Waynesville,  Ohio,  9  March  1814;  d.  Denver, 
Col.,  3  July  1897.  He  was  graduated  at  the  med. 
ical  department  of  Cincinnati  College  in  1838;  iij 
1848  became  a  professor  in  the  Rush  Medica) 
College  of  Chicago,  in  which  city  he  accnmulatec' 
a  large  fortune  by  investments  in  real  estate. 
Much  of  this  he  gave  to  philanthropic  objects. 
He  established  the  Northwestern  University,  and 
endowed  two  chairs  in  it  with  $50,000  each.  In 
1862  he  was  appointed  governor  of  the  Colorado 
Territory.  Later  he  established  the  University 
of  Denver,  to  the  construction  of  which  he  gave 
$200,000  and  a  large  endowment.  He  gave 
larjrely  for  the  erection  of  the  Grace  Methodist 
Episcopal  Church  in  Denver,  and  aided  almost 
every  educational  institution  and  Methodist 
Episcopal  Church  in  the  State. 

Evans,  Sir  John,  English  archaeologist:  b. 
Britwell  Court  17  Nov.  1823;  d.  31  May  1908. 
His  publications  include:  <The  Coins  of 
Ancient  Britons*;  <The  Ancient  Stone  Im- 
plements, Weapons,  and  Ornaments  of  Great 
Britain  and  Ireland*  (1872,  2d  and  enlarged  edi- 
tion 1897)  ;  <  Ancient  Bronze  Implements,  Weap- 
ons, and  Ornaments  of  Great  Britain  and  Ire- 
land* (1881).  From  1878  till  1896  Sir  John 
Evans  was  treasurer  of  the  Royal  Society,  and 
he  presided  over  the  Toronto  meeting  of  the 
British  Association  in  1897.  He  has  also  been 
president  of  the  Geological  Society  (1874-6),  of 
the  Numismatic  Society  (1874-96),  and  of  the 
Society  of  Antiquaries  (1885-92),  and  he  is  a 
corresponding  member  of  the  Institute  of  France. 
His  great  work  on  stone  implements  received  a 
prize  from  the  French  Academy,  and  both  It  and 
his  other  work  on  bronze  implements  were  trans- 
lated and  published  in  Paris  shortly  after  tli^ 
appeared  in  England. 

Evans,  Mary  Ann,  or  Marian.  See  ElioTj 
George. 
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Evatia,  Oliver,  American  inventor:  b. 
Newport,  Del,  1755;.  d.  New  York  25  April 
1819.  In  1777  ne  invented  a  machine  for 
making  card-teeth.  Two  years  later  he  entered 
into  business  with  his  brothers,  who  were 
millers,  and  in  a  short  time  invented  the 
elevator,  the  conveyor,  the  drill,  the  hopper- 
boy,  and  the  descender,  the  application  of  which 
two  mills  worked  by  water-power  effected  a  rev- 
olution in  the  manufacture  of  flour.  For  some 
years  after  these  improvements  were  perfected, 
the  inventor  found  much  difficult}^  in  bringing 
them  into  use,  although  in  his  own  mill  the 
economy  of  time  and  labor  which  they  effected 
was  very  manifest.  About  1799  or  1800  he  set 
about  the  construction  of  a  steam-carriage;  but 
linding  that  his  steam-engine  differed  in  form 
as  well  a^  in  principle  from  those  in  use»  it  oc- 
curred to  him  that  it  could  be  patented  and 
applied  to  mills  more  proiitably  than  to  car- 
nages; and  in  this  he  was  completely  success- 
ful. This  was  the  first  steam-engine  con- 
structed on  the- high-pressure  principle;  and  to 
Evans,  who  had  conceived  the  idea  of  it  in  early 
life,  and  in  1787  and  again  in  1794-5  had  sent  to 
England  drawings  and  specifications,  the  merit 
of  the  invention  belongs,  although  it  has  been 
common  to  assign  it  to  Vivian  and  Trevethick, 
who  had  had  access  to  Evans'  plans.  In  1803-4, 
by  order  of  the  board  of  health  of  Philadelphia, 
he  constructed  the  first  steam  dredging  machine 
used  in  America,  consisting  of  a  flat  scow  with 
a  small  engine  to  work  the  machinery  for  rais- 
ing the  mud.  Evans  also  invented  the  ^Cornish 
boiler.*  He  wrote:  *The  Young  Engineer's 
Guide^;  and  *  Miller  and  Millwright's  Guide.* 

Evans,  Robley  Dunglison,  American  navtl 
officer:  b.  Floyd  Court  House.  Va..  18  Aug. 
1846;  d.  Washington  3  Jan.  1912.  He  was  ap- 
pointed to  the  U.  S.  Naval  Academy  from  Utah 
in  i860,  promoted  ensign  in  1863,  and  in 
1864-5  was  on  board  the  Powhatan  of  the  North 
Atlantic  blockading  squadron.  He  participated 
in  both  attacks  on  Fort  Fisher,  in  1808  was  com- 
missioned lieutenant-commander,  in  1870-1  was 
on  duty  at  the  navy  yard,  Washington,  in  1 871-2 
at  the  Naval  Academy.  Having  served  in 
1873--6  successively  on  the  Shenandoah  and  the 
Congress,  of  the  European  station,  he  was  made 
coramander  in  1878;  in  1891-2  was  in  com- 
mand of  the  Yorktown  at  Valparaiso,  Chile, 
and  in  1893  became  captain.  During  the 
Spanish-American  war  he,  was  in  command  of 
the  Iowa,  and  at  the  naval  battle  of  Santiago 
he  to<^  an  important  part  in  the  destruction  of 
Cervera's  fleet.  In  1901  he  was  commissioned 
rear-admiral;  in  1902  was  made  commander  of 
the  Asiatic  fleet  with  the  flagship  Kentucky; 
commanded  the  Atlantic  fleet,  1905-7,  taking  it 
in  1907,  as  commander-in-chief,  on  tour  of  the 
world  Was  retired  18  Aug.  1908.  He  pub- 
lished <A  Sailor's  Log^  (1901). 

Evans,  Thomas  Williams,  American  den- 
tist: b.  Philadelphia  23  Dec.  1823;  d.  Paris  14 
Nov.  1896.  He  studied  dentistry  and  practiced 
m  Maryland  and  later  in  Lancaster,  Pa.,  and 
made  a  specialty  of  saving  teeth  by  filling.  In 
seeking  a  substitute  for  gold  foil  he  mixed  rub- 
ber and  sulphur,  which  made  a  black  substance 
instead  of  a  white  one.  Because  of  the  un- 
favorable color  he  laid  the  substance  aside  and 
gave  it  no  more  thought  till  his  mixture  was 
used  by  others  for  producing  commercial  gutta- 
perdia,  which   he  declared  he  had  discovered. 


In  1848  he  went  by  invitation  to  Paris  as  the 
most  skilful  American  dendst,  to  attend  to  the 
teeth  of  President  Louis  Napoleon.  During  his 
career  in  Paris  he  accumulated  a  very  large 
fortune.  He  also  won  an  international  repu- 
tation as  an  expert  in  military  sanitation,  and 
was  one  of  the  founders  of  the  Red  Cross 
Society.  His  home  was  the  refuge  of  the 
Empress  Eugenie  from  the  mob  on  the  night 
of  4  Sept  187a  Dressed  in  his  wife's  clothes, 
she  was  taken  by  him  to  the  Normandy  coast, 
where  he  secured  her  escape  to  England.  He 
bequeathed  all  of  liis  fortune,  estimated  at 
from  $8,000,000  to  $12,000,000,  excepting  $250,- 
000,  to  establish  a  museum  and  institute  in 
Philadelphia. 

Evans,  William,  Canadian  agriculturist 
and  author:  b.  Cavan,  Ireland,  1786;  .d.  Mon- 
treal, Canada,  1857.  He  emigrated  from  Ire- 
land to  Canada  in  1819,  became  secretary  of  the 
first  agricultural  societv  in  Montreal,  in  1837 
contributed  a  series  of  letters  on  agriculture  to 
the  Courier,  and  subsequently  established  the 
^Canadian  Quarterly^  and  the  ^Agriculturist 
and  Industrial  Magazine.^  In  1842  he  edited 
in  Toronto  the  ^British  American  Cultivator,' 
and  in  1843  founded  the  ^Canadian  Agricul- 
tural Journal'  at  Montreal.  He  became  sec- 
retary and  treasurer  of  the  board  of  agricul- 
ture. Lower  Canada,  in  1853.  His  writings  in- 
clude ^The  Theory  and  Practice  of  Agricul- 
tuie>    (1835). 

Ev'anston,  111.,  city  in  Cook  County,  on 
Lake  Michigan,  and  on  the  Chic^o  &  N.  W., 
and  the  Chicago,  M.  &  St.  P.  R.Rl's;  12  miles 
north  of  Chicago.  It  includes  the  villages,  of 
Rogers  Park  and  South  Evanston;  is  delight- 
ful^ laid  out;  and  has  gas  and  electric  l]|;ht 
plants;  electric  and  elevated  railroads  to  Chi- 
cago ;  Holly  system  of  waterworks,  weekly 
newspapers,  and  a  national  bank.  It  is  the  seat 
of  Worthwestem  University  (M.  E.)  founded 
in  1854,  largely  endowed  and  of  high  repute, 
with  a  library  of  25,000  volumes  and  a  museum.. 
It  is  the  seat  also  of  the  Garrett  Biblical  Insti- 
tute, Winchell  Academy,  of  the  Evaston  Col- 
lege for  Women,  founded  in  187 1,  and  the  Visi- 
tation Academy.  The  Dearborn  Observatory 
was  transferred  here  from  Chicago  in  1888, 
and  dedicated  the  following  year  as  a  depart- 
ment of  Northwestern  University.  Evanston 
was  the  home  of  Frances  Willard  (q.v.).  It  is 
really  a  residential  suburb  of  Chicago.  Pop. 
(1910)  24,978. 

Evanston,  Wyo.,  city  and  county-seat  of 
Uinta  County,  76  miles  east  of  0§[den:  on  the 
Bear  River  and  the  Union  Paafic  Railway. 
There  are  valuable  coal  mines  in  the  vicinity, 
and  the  surrounding  region  is  also  largely  de- 
voted to  stock-farming  and  agriculture.  Oil  has 
been  discovered  in  the  neighborhood.  Among 
the  local  industries  are  a  large  flouring-miU 
and  railway  repair  shops.  The  State  Asylum  for 
the  Insane  is  situated  here.     Pop.  (1910)  2,583. 

Evansville,  Ind.,  a  city  and  part  of  entry 
of  Vanderburg  County,  of  which  it  is  the  coun- 
ty-seat, about  185  miles  west  of  Louisville,  102 
miles  northeast  of  Cairo,  and  180  miles  soutn- 
west  of  Indianapolis;  on  the  Ohio  River,  and 
the  Louisville,  E.  &  St.  L.,  the  Louisville  &  N., 
the  Evansville  &  T.  H.,  and  other  railways.  It 
is  pleasantly  located  on  a  high  bank  of  the  river. 

Industries,  etc. — Evansville  is  the  chief  ship- 
ping point  for  southwestern  Indiana,  and  ranks 
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highly  among  the  commercial  centres  of  the 
State.  According  to  the  government  census  for 
1900  there  were  in  that  year  705  establishments 
representing  manufacturing  and  mechanical  in- 
dustries, with  a  capital  of  $10,059,375  and  build- 
ings valued  at  $1,913,592,  employing  the  average 
number  of  7^79  wage-earners  with  total  wages 
of  $2,883,975.  The  cost  of  materials  used  was 
$7,504,660,  and  the  value  of  products  $14,193,320. 
The  neighboring  region  abounds  in  coal  and  the 
local  coal  trade  is  a  large  one.  There  is  also 
an  important  trade  in  flour,  pork,  tobacco,  grain, 
and  timber.  There  are  machine-shops  and  foun- 
dries, plow-works,  furniture  factories,  fiouring- 
mills,  and  manufactures  of  cottons  and  woolens, 
brick  and  tile,  pottery,  terra-cotta  and  fire-clay 
products,  malt  liquors,  and  saddlery  and  harness. 
The  wharfage  and  shipping  facilities  are  excel- 
lent. 

Public  Institutions,  Buildings,  etc. —  The 
prominent  buildings  include  the  United  States 
custom-house,  the  court-house,  the  city-hall,  the 
Willard  Library,  the  State  Hospital  for  the 
Insane,  Evans  Temperance  Hall,  and  the  United 
States  Marine  Hospital.  There  are  also  three 
parks.  Daily  and  weekly  newspapers  are  pub- 
lished. 

History,  Government,  etc, —  EvansviUe  was 
founded  by  Gen.  R.  M.  Evans  in  1816,  became 
the  county-seat  of  Vanderburg  County  in  1819, 
and  was  incorporated  in  1847.  The  government 
is  administered  by  a  charter  of  3  March  i893i 
with  amendments  of  11  March  1895.  This  in- 
strument provides  for  a  mayor,  elected  for  four 
years,  and  a  common  council,  one  member  from 
each  ward  for  one  year  and  four  councilmen  at 
large  for  two  years.  The  annual  expenditure  of 
the  municipality  is  about  $700,000,  the  annual 
income  about  $940,000.  The  municipality  owns 
the  waterworks,  which  are  operated  at  a  yearly 
expense  of  about  $30,ooa  Pop.  (1890)  SO,75o; 
(1900)  59,007;   (1910)  69,647- 

Evansville,  Wis.,  a  village  of  Rock  County, 
17  miles  northwest  of  Janesvillc  and  22  miles 
south  by  east  of  Madison;  on  the  Chicago  & 
Northwestern  railway.  Among  its  industries 
are  an  extensive  wind-mill  factory,  an  iron-foun- 
dry, and  two  large  tobacco  warehouses.  Pop. 
(1910)  2,061. 

Evapora'tion  (Lat.  et'aporatio,  from  evap- 
orare,  to  emit  vapor),  the  formation  of  vapor  at 
the  free  surface  of  a  liquid.  In  evaporation  a 
portion  of  the  liquid  escapes  in  the  gaseous  form 
from  the  general  mass,  and,  rising  into  the  space, 
spreads  through  it  according  to  the  laws  of 
diffusion  of  gases.  Supposing  the  temperature 
of  the  space  above  the  liquid  to  be  uniform,  the 
evaporation  proceeds  (provided  there  is  a  suffi- 
cient quantity  of  liquid)  until  the  space  is  uni- 
formly filled  with  vapor.  A  space  thus  filled 
with  the  maximum  quantity  of  vapor  corre- 
sponding to  the  temperature  of  it  is  said  to  be 
saturated.  If  the  dimensions  of  the  space  be 
diminished,  a  portion  of  the  vapor  is  forced  to 
condense;  if  the  temperature  of  the  space  falls, 
a  portion  of  the  vapor  condenses  also;  while  if 
the  temperature  of  the  space  is  increased,  the 
dimensions  remaining  unchanged,  the  space 
ceases  to  be  saturated,  because  the  quantity  of 
the  vapor  that  corresponds  to  saturation  is 
greater  the  higher  the  temperature.  When  there 
is  not  a  sufficient  quantity  of  liquid  present  to 


saturate  the  space  completely,  the  whole  <d  the 
liquid  evaporates,  and  the  vapor  diffuses  uni- 
formly through  the  space.  The  space  is  then 
said  to  be  non-saturated.  See  Boiung  Point; 
Vapor. 

Evart,  Mich.,  a  village  of  Osceola  County, 
60  miles  east  of  Ludington,  and  76  miles  west- 
northwest  of  East  Saginaw;  on  the  Muskegon 
River  and  the  Flint  &  Pere  Marquette  railway. 
It  is  located  in  the  centre  of  an  important  lum- 
bering region,  and. has,  besides  saw-mills  and 
shingle  manufactories,  a  machine-shop  and  a 
foundry.     Pop.    (1910)    1,386. 

Evarts,  Jeremiah,  American  editor  and 
missionary  secretary:  b.  Sunderland,  Vt.,  3  Feb. 
1781;  d.  Charleston,  S.  C,  10  May  1831.  He 
was  graduated  af  Yale  1802,  and  settled  m  New 
Haven  as  a  lawyer.  His  life  was  largely  devoted 
to  the  interests  ot  missions,  he  being  editor  of 
the  ^Missionary  Herald^  for  a  long  term,  and 
corresponding  secretary  of  the  American'  Board 
of  Commissions  for  Foreign  Missions  1831-31. 

Evarts,  William  Maxwell,  American  law- 
yer and  statesman:  b.  Boston,  Mass.,  6  Feb. 
1818;  d.  New  York  28  Feb.  1901.  He  was  grad- 
uated from  Yale  in  1837,  studied  law  in  the 
Harvard  law  school  and  the  office  of  Daniel 
Lord  of  New  York,  in  1841  was  admitted  to  the 
bar,  and  in  1849-53  was  assistant  district  attor- 
ney in  New  York.  In  1851  he  was  successful 
in  the  conduct  of  the  prosecution  of  the  Cuban 
filibusters  of  the  Cleopatra  expedition.  He  was 
retained  in  1857  and  i860  to  argue  the  Lemmon 
slave  case  on  behalf  of  the  State  of  New  York 
against  Charles  0*Conor,  council  for  Virginia. 
An  active  and  prominent  Republican,  he  made 
the  speech  nominating  Seward  for  the  Presir 
dency  at  the  Republican  national  convention  in 
Chicago  in  i860,  though  subsequently  moving 
to  make  the  nomination  of  Lincoln  unanimous. 
In  186 1  he  and  Horace  Greeley  (q.v.)  were 
rival  candidates  before  the  State  legislature  for 
appointment  to  the  senatorship  vacated  by  Sew- 
ard, newly  made  secretary  of  state.  As  a  com- 
promise, Ira  Harris  was  finally  appointed. 
Evarts'  legal  knowledge  was  frequently  cm- 
ployed  in  the  service  of  the  administration.  On 
behalf  of  the  government  he  conducted  numer- 
ous important  cases.  Among  such  were  that  be- 
fore the  Supreme  Court  to  establish  the  ric^t 
of  the  United  States  during  the  Civil  War  to 
deal  with  the  captured  ships  as  maritime  prizes 
(1862),  and  that  maintaining  the  unconstitu- 
tional character  of  the  State  laws  taxing  United 
States  bonds  or  stock  of  the  national  banks 
without  authorization  of  Congress  (1865-^).  He 
was  principal  counsel  for  Andrew  Johnson 
(q.v.)  in  the  President's  trial  for  impeachment, 
and  by  his  lofty  judicial  argument  contributed 
much  to  a  result  which  has  since  been  regarded 
as  most  fortunate.  He  then  went  into  John- 
son's cabinet  as  attorney-general  for  the  re- 
maining year  of  the  term.  In  1872  he  was  chief 
counsel  for  the  United  States  before  the  Geneva 
tribunal  for  settlement  of  the  Alabama  claims 
(q.v.).  As  chief  counsel  for  the  Republican 
party  before  the  electoral  commission  (q.v.)  that 
settled  the  Hayes-Tilden  Presidential  dispute, 
Evarts  based  his  argument  on  the  constitutional 
idea  that  sovereign  States  must  conduct  their 
elections  and  govern  themselves  without  FederaJ 
interference,  pointing  out  that  the  electoral  re- 
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inms  from  Louisiana  revealed  the  choice  of 
Hayes  electors.  During  Hayes'  administration 
he  was  secretary  of  state.  He  made,  in  1880,  a 
report  upon  the  matter  of  American  control  of  a 
trans-isthmian  canal,  whether  at  Nicaragua  or 
Panama.  His  administration  of  the  office  was 
marked  by  skill  in  diplomatic  questions,  the  im- 
provement of  the  consular  service,  and  the  pub- 
lication of  consular  reports  on  the  economic  and 
conmiercial  status  of  foreign  lands.  In  1881  he 
was  a  delegate  to  the  international  monetary 
conference  at  Paris,  and  in  1885  entered  the 
United  States  Senate,  his  term  expiring  3 
March  1891.  He  was  the  senior  partner  in  the 
law  firm  of  Evarts,  Choate,  and  Beaman,  and 
was  frequently  retained  in  important  corpora- 
tion cases.  While  in  the  Senate  he  made  several 
noteworthy  speeches,  and  he  also  pronounced 
many  distmguished  occasional  addresses,  includ- 
ing the  Centennial  oration  at  Philadelphia  in 
1876. 

Eve.     See  Adam. 

Eve,  Paul  Pitssimons,  American  physi- 
cian: b.  near  Augusta,  Ga.,  27  June  1806;  d. 
Nashville,  Tenn,,  3  Nov.  1877.  He  was  gradu- 
ated from  the  University  of  Georgia  in  1826, 
and  from  the  medical  department  of  the  Univer- 
sity of  Pennsylvania  in  1828;  studied  also  for 
several  years  in  Europe;  and  was  an  ambulance 
surgeon  during  the  French  revolution  of  1830, 
and  a  regimental  surgeon  in  the  Polish  war  of 
1831.  In  1832  he  became  professor  of  surgery 
in  the  Medical  College  of  Georgia:  and  he  ob- 
tained a  similar  chair  in  Louisville  University 
(Ky.)  in  1849  and  in  Nashville  University 
(Tenn.)  in  1850.  Made  surgeon-general  of  Ten- 
nessee in  1 86 1,  he  was  hospital  surgeon  on  the 
medical  examining  board  during  the  War,  in 
1868  was  appointed  professor  of  surgery  in  the 
Missouri  Medical  College  (Saint  Louis),  and 
in  1870  in  the  University  of  Nashville.  For  a 
time  he  was  editor  of  the  <  Southern  Medical 
and  Surgical  Journal,*  and  assisted  in  editing 
the  Nashville  ^Medical  and  Surgical  Journal.* 
He  published  <  Remarkable  Cases  in  Surgery* 
(1857)  and  other  works. 

Evec'tion  (Lat.  evedio,  *a  turning  upward*), 
the  second  inequality  in  the  motion  of  the  moon, 
due  to  the  attraction  of  the  moon  by  the  sun. 
Owing  to  the  evection  the  position  of  the  moon 
may  vary  1.25''.  It  was  discovered  by  Hippar- 
chus  nearly  200  years  before  the  Christian  era, 
and  more  completely  determined  by  Ptolemy. 

Eveli'na,  a  novel  published  1778,  by 
Frances  Burney.  In  < Evelina;  or,  the  History 
of  a  Young  Lady's  Entrance  into  the  World,* 
Miss  Burney,  describing  the  experiences  of  her 
heroine  in  London,  gives  a  vivid  picture  of  the 
manners  and  customs  of  the  i8th  century.  The 
story  is  told  by  letters,  principally  those  of  Eve- 
lina to  her  guardian. 

Evelyn,  ev'e-ITn,  John,  English  writer:  b. 
Wotton,  Surrey,  31  Oct.  1620;  d.  there  27  Feb. 
1706.  After  completing  his  course  at  Oxford  he 
hegan  to  study  law  at  the  Middle  Temple.  He 
made  some  efforts  in  favor  of  the  royal  cause 
in  1659,  on  which  account  he  was  much  favored 
by  Charles  II.  after  his  restoration.  In  1662  he 
published  ^Sculptura,  or  the  History  and  Art  of 
Chalcography  or  Engraving  on  Copper.*  On 
the  foundation  of  the   Royal   Society  he  was 


nominated  one  of  the  first  Fellows,  and  at  its 
meetings  he  read  a  discourse  on  forest-treee, 
which  formed  the  basis  of  his  most  celebrated 
publication,  <Sylva,  or  a  Discourse  of  Forest- 
trees*  (1664).  He  continued  in  favor  at  court 
after  the  revolution,  and  was  made  treasurer  of 
the  Greenwich  Hospital.  He  lived  for  many 
years  at  Sayes  Court,  DepJford,  and  subse- 
quently succeeded  to  his  brother's  estate  of  Wot- 
ton, his  life  being  that  of  a  loyal,  worthy,  public- 
spirited  country  gentleman.  Evelyn  left  a  most 
interesting  diary,  picturing  his  life  from  1641  to 
1706,  first  published  with  his  correspondence  in 
1818.  A  new  edition  of  the  ^ Diary*  was  issued 
in  1827;  another,  with  life,  by  Wheatley,  in 
1879. 

Evening  Grosbeak,  a  large  finch  (Cocco- 
thraustes  vespertine)  of  western  North  Amer. 
ica.  It  is  olivaceous,  with  the  crown,  wings, 
tail  and  feet  black;  forehead  and  rump  yellow; 
bill  yellowish,  and  a  white  patch  on  the  wing. 
It  inhabits  the  forests  of  northwestern  Canada 
and  the  Rocky  Mountain  region,  occasionally 
coming  south  into  the  upper  Mississippi  valley 
in  winter.  It  has  the  general  habits  of  its  rd- 
ative,  the  pine  grosbeak  (q.v.),  and  is  noted  for 
its  rich  song. 

Evening  Prixnroae,  the  common  name  of 
American  plants  belonging  to  the  different  gen* 
era  of  the  natural  order  Onagracea,  or  evening 
primrose  family.  They  are  annual  herbs,  the 
yellow  flowers  opening  either  during  the  night 
or  at  evening.  There  are  upward  of  40  species 
to  which  the  name  is  applied,  nearly  all  natives 
of  North  America,  but  many  of  them  natural- 
ized in  Europe,  particularly  in  England,  where 
the  small-flowered  evening  primrose  {Onagra 
cruciata)  formerly  CBnotherabiennis,  is  a  much 
prized  garden  plant 

Evening  or  Night  Schools,  schools  in 
which  instruction  is  given  to  pupils  debarred, 
generally  by  reason  of  being  wage-earners,  from 
the  advantages  of  the  day  schools.  Evening 
schools  arose  at  a  time  when  compulsory  educa- 
tion was  not  as  wide-spread  as  at  present  and 
when  more  children  were  consequently  growing 
up  without  instruction.  Beginning  with  the  idea 
of  imparting  the  more  rudimentary  branches, 
such  schools  have  extended  their  scope  until  in 
some  cases  they  form  departments  of  institutions 
devoted  to  the  study  of  art,  science,  or  technol- 
ogy. In  some  of  its  wider  aspects  their  work 
has  become  allied  to  the  university  extension 
movement. 

Central  Europe. —  The  evening  schools  in 
central  Europe  are  largely  the  outgrowth  of 
Sunday*schools  which  shortly  after  the  middle 
of  the  1 8th  century  began  to  add  elementary 
secular  instruction  to  religious  teaching.  The 
school  age  limit  being  less  than  at  present,  a 
review  or  continuation  of  school  studies  seemed 
of  great  importance.  In  Germany,  beginning 
with  lessons  in  arithmetic  and  the  mother  tongue, 
the  range  of  instruction  gradually  widened. 
Some  states  made  attendance  obligatory  at  such 
Sunday-schools  in  certain  cases.  At  present  the 
term  Fortbildungsschulen  (literally  ^further  de- 
veloping schools*)  is  applied  in  Germany  and 
Switzerland  to  schools  intended  for  pupils  who 
have    passed    the    elementary    school    age   and 
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yet  who  study  the  elementary  branches.  These 
Fortbildungsschulen  are  open  only  in  winter  and 
rarely  require  more  than  six  hours  of  attendance 
in  the  week.  Their  object  is  to  give  boys  a 
practical  turn  of  mind  by  instruction  fitted  to 
bear  upon  their  future  callings.  They  do  not 
furnish  instruction  in  foreign  or  dead  languages 
or  the  higher  mathematics.  In  Switzerland,  all 
the  25  cantons  have  systems  of  FortbUdungs- 
schulen  held  on  Sundays,  holidays,  and  in  the 
evening.  The  evening  schools  of  France,  now 
numbering  many  thousands,  appear  not  to  date 
back  farther  than  1820.  The  tendency  is  toward 
technical  training  rather  than  liberal  studies,  but 
there  are  also  evening  classes  or  lectures  open  to 
those  who  desire  a  broader  culture. 

Great  Britain.— In  1806  a  benevolent  asso- 
ciation founded  an  evening  school  in  Bristol, 
England,  for  young  persons  who  were  working 
for  a  living.  In  181 1  a  school  for  adults  was 
started  in  Bala,  Wales,  and  others  shortly  fol- 
lowed in  London  and  other  towns.  Such  schools 
were  originally  supported  by  private  benevolence 
or  local  funds,  but  the  government  after  a  time 
saw  the  wisdom  of  aiding  them  by  grants.  Since 
1861  this  aid  has  been  greatly  increased,  but  is 
not  intended  to  supersede  local  effort  Accord- 
ing to  regulations  issued  by  the  Board  of  Educa- 
tion of  Great  Britain  for  the  school  year  ending 
31  July  1903,  local  funds  are  expected  to  meet 
25  per  cent  of  expenditure  for  the  evening 
schools,  and  such  expenditure  must  be  approved 
by  the  board.  The  schools  must  not  be  con- 
ducted for  private  profit.  They  are  under  super- 
vision and  examination  by  the  board,  are  subject 
to  its  examinations,  and  must  report  to  it. 
Schools  charging  no  fees  are  not  generally  rec« 
ognized.  Instruction  must  begin  after  4  p.m.  or 
on  Saturday  after  i  p.m.  Students  under  12  are 
not  admitted  nor  those  who  attend  day  schools 
under  government  inspection  (art  students  being 
excepted) .  Not  more  than  160  hours  of  instrue* 
tion  may  be  counted  for  any  student  in  one  year. 
The  courses  are  as  follows:  (i)  Literary  and 
commercial;  (2)  art;  (3)  manual  instruction; 
(4)  mathematics  and  science;  (5}  home  occupa- 
tions and  industries.  The  last  course  is  largely 
for  girls  and  includes  *home  nursing.*^  The  boys 
may  take  a  course  in  ambulance  training,  in 
f[ardening,  etc.  Throughout  London  the  even- 
mg  schools  give  instruction  in  gymnastics,  and 
swimming  and  life-saving  methods  have  been 
taught  to  some  of  the  pupils.  Evening  classes 
have  been  held  in  London  at  various  institutions 
such  as  University  College,  King's  College, 
South  Kensington  Museum,  etc.  In  the  so-called 
provincial  colleges  evening  classes  constitute  an 
important  part  of  the  work.  Special  schools  give 
instruction  in  commercial  branches,  courses  for 
women,  art,  technology,  and  advanced  science. 
The  Education  Department  of  Great  Britain  re- 
ported 28  Feb.  1900  for  the  evening  schools  of 
England  and  Wales  5,008  schools  inspected, 
474.563  pupils  enrolled  and  grants  equivalent  to 
$914,370. 

In  Scotland  the  parliamentary  grants  for 
evening  schools  are  administered  by  the  Scotch 
Education  Department,  and  are  used  as  in  Eng- 
land to  supplement  locally  raised  funds.  The 
courses  of  study  cover  about  the  same  ground. 
Gaelic  is  found  on  the  curriculum,  and  agricul* 


ture,  horticulture,  navigation,  military  drill,  and 
swimming  may  all  be  learned.  The  evening 
schools  of  Ireland  are  subject  to  more  restric- 
tions and  are  less  flourishing  than  those  of 
Great  Britain. 

United  States. —  The  first  successful  evening 
schools  of  the  United  States  began  near  the 
middle  of  the  19th  century,  although  an  attempt 
without  permanent  results  was  made  in  New 
York  in  1834.  Boston  and  other  large  cities 
soon  followed  and  evening  schools  gradually  be- 
came a  recognized  part  of  the  common  school 
system.  The  aims  of  the  pupils  in  the  evening 
schools  being  generally  very  practical  and  their 
minds  more  mature,  the  methods  and  subjects  of 
instruction  are  varied  from  those  of  the  day 
schools.  Branches  relating  to  commercial  and 
industrial  occupations  are  naturally  preferred 
Free  evening  schools  for  instruction  in  drawing 
exist  in  some  cities  and  drawing  is  included  in 
the  curriculum  of  some  of  the  regular  schools. 
Evening  high  schools  have  become  common  and 
in  addition  to  these  extt&siofts  oi  the  public 
school  system,  various  important  institutions, 
such  as  Cooper  Union,  New  York;  the  Maryland 
Institute,  Baltimore,  and  the  Drexel  Institute, 
Philadelphia,  offer  evening  courses  of  a  highly 
varied  and  very  valuable  character,  and  of  a 
range  resembling  that  of  the  day  classes.  Free 
lectures  also  connect  such  schools  with  university 
extension  methods.  One  disadvantage  recognized 
in  evening  classes  for  industrial  workers,  both 
here  and  abroad,  is  the  fact  that  the  fatigue  con- 
sequent upon  the  physical  exertion  of  the  day 
prevents  mental  alertness  and  freshness.  The 
evening  schools  conducted  by  the  Young  Men's 
Christian  Association  in  the  United  States  in- 
struct 26,000  students.  Their  finishing  certifi- 
cates are  accepted  in  about  100  institutions  of 
college  grade.  The  Young  Men's  Christian  As- 
sociation Evening  Institute  of  Boston  and  the 
McDonald  Educational  Institute  of  Cincinnati, 
under  the  same  auspices,  have  night  law  schools. 
In  the  539  business  and  commercial  schools  re- 
porting to  the  United  States  Bureau  of  Educa- 
tion in  1910,  there  were  34,032  students  in 
evening  classes.  The  evening  schools  connected 
with  the  city  school  systems  of  the  United 
States  reported  in  1910,  for  cities  of  over  8,000 
inhabitants,  a  total  of  227  cities,  9,326  teachers, 
and  374,364  pupils,  the  greatest  number  of 
schools  being  in  the  nine  North  Atlantic  States, 
and  the  smallest  number  in  the  nine  South 
Central  States  and  Territories. 

Evening  Star  (also  called  Hespems  and 
Vesper),  the  name  given  to  any  one  of  the 
planets  seen  above  the  horizon  before  midnight ; 
especially  applied  to  the  planet  Venus  on  account 
of  its  brightness.  Mars,  Jupiter,  and  Saturn  are 
the  other  chief  evening  stars. 

Everdingen,  ev'er-ding-en,  Aldart  or  Al- 
lart  van,  Dutch  landscape  painter:  b.  Alk- 
maar  1621 ;  d.  Amsterdam  November  1675.  His 
sea  pieces,  in  which  he  represents  the  disturbed 
elements  with  great  truth  to  nature,  are  partic- 
ularly celebrated.  In  forest  scenes,  too,  he  was 
a  master.  He  is  known  also  as  an  able  engraver 
by  his  plates  to  ^Renard  the  Fox.* 

Bv'erest,  Mount,  or  Gaurisankar,  that  is. 
Mountain  of  the  Gods»  the  highest  known  moun- 
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tain  in  the  world,  is  a  peak  of  the  Himalayas, 
in  Nepal.  It  is  a9,oi2  feet  high,  or  about  five 
and  one  half  miles.  It  was  named  in  honor  of 
Sir  George  Everest,  an  Englishman  who  for  a 
time  was  snrveyor-general  of  India. 

Ev'erett,  Alexander  Hill,  American  diplo- 
matist: b.  Boston,  Mass.,  19  March  1792;  d: 
Canton,  China,  29  May  1847.  Graduated 
from  Harvard  in  1806,  he  was  admitted 
to  the  bar,  and,  after  serving  as  charge 
d'affaires  at  The  Hague,  was  minister  to  Spain 
in  1825-9.  He  then  became  editor  of  the  <  North 
American  Review,'  and  was  elected  to  the  State 
legislature  of  Massachusetts.  In  1840  he  was 
appointed  special  agent  to  Cuba,  and  from  1845 
until  his  death  he  was  a  commissioner  to  China. 
His  work  on  ^Europe,  or  a  General  Survey  of 
the  Political  Situation  of  the  Principal  Powers, 
with  Conjectures  on  their  Future  Prospects^ 
(1822)  was  hij^hly  esteemed  in  its  time,  and  was 
published  in  French,  Spanish,  and  German.  In 
1827  appeared  his  somewhat  similar  book  on 
^  America.^  Among  his  other  volumes  are  ^Crit- 
ical and  Miscellaneous  Essays^  (ist  series,  1845; 
2nd  series,  1847)  and  ^Poems^  (1845).  He 
wrote  also  biographies  of  Patrick  Henry  and 
Joseph  Warren  for  Sparks'  series  of  ^American 
biography.*  To  the  < North  American  Review* 
he  contributed  a  large  number  of  essays.  While 
resident  in  Cuba  he  was  appointed  to  the  presi- 
dency of  JeflFerson  College,  but  ill  health  com- 
pelled his  return  north.  He  was  at  first  a  mem- 
ber of  the  National  Republican  or  Whig  party, 
but  later  supported  Jackson. 

Bverett,  Charles  CanroU,  American  Unita* 
rian  clergyman:  b.  Brunswick,  Me.,  19  June 
1829;  d.  Cambridge,  Mass.,  17  Oct  190a  He 
was  graduated  at  Bowdoin  College;  and  studied 
at  the  University  of  Berlin.  He  returned  to 
Bowdoin  College,  where  he  was  tutor  for  two 
years,  librarian  for  five,  and  professor  of  mod- 
em languages  1855-7.  He  was  ordained  pastor 
of  the  Independent  Unitarian  Congregational 
Church  in  Bangor,  Me.,  1859}  but  resi&aed  in 
1869  to  become  professor  of  theology  in  Harvard 
Divini^^  School,  and  was  dean  of  the  school 
from  1879  till  his  death.  Among  his  published 
works  are:  <The  Science  of  Thought*  (1869); 
^Religion  Before  Christianity*  (1883)  ;  <Fichte's 
Science  of  Knowledge*  (i^)  ;  ^Poetry,  Com- 
edy, and  Duty*  (1888)  ;  ^Ethics  for  Young  Peo- 
ple* (1891);  and  <The  Gospel  of  Paul*  (1893). 

Everett,  David,  American  writer:  b. 
Princeton,  Mass.,  29  March  1770;  d.  Marietta, 
Ohio,  21  Dec.  1813.  He  studied  law  in  Boston, 
and  while  there  wrote  for  ^Russell's  Gazette* 
and  a  literary  paper  called  the  < Nightingale.* 
He  edited  the  *  Boston  Patriot*  (1809),  and  the 
<Pilot*  (1812).  His  works  include:  <Thc 
Rights  and  Duties  of  Nations,*  an  essay;  ^Dar- 
enzel,  or  the  Persian  Patriot,*  a  tragedy  (1800)  ; 
*  Common  Sense  in  Deshabille,  or  the  Farmer's 
Monitor.*  He  wrote  the  well-known  lines  be- 
ginning — 

You'd  icarce  expect  one  of  my  age 
To  speak  in  oublic  on  the  stage. 

Everett,  Edward,  American  statesman 
and  orator,  brother  of  A.  H.  Everett  (q.v.)  :  b. 
Dorchester,  Mass.,  11  April  1794;  ^'  Boston 
15  Jan.  1865.  Graduated  from  Harvard  in 
1811,   he  pursued   studies   in    divinity,   became 


in  1813  pastor  of  the  Unitarian  Church, 
Brattle  Street,  Boston,  and  in  18 14  pub- 
lished his  ^Defence  of  Christianity*  in  reply 
to  the  ^Groimds  of  Christianity  Examined* 
of  George  B.  English.  In  1814  he  was  also 
chosen  to  occupy  the  newly  established  chair  of 
Greek  literature.  To  qualify  himself  for  the  post 
he  went  to  Europe  in  1815  for  a  course  of  travel 
and  study.  He  was  for  two  years  at  the  Uni- 
versity of  Gottingen,  and  later  sojourned  in 
France,  England,  Italy  and  Greece.  In  181 9  he 
returned  to  enter  on  the  duties  of  his  professor- 
ship. He  became  also  in  1820  the  editor  of  the 
^ North  American  Review,*  and  in  1820-4  con- 
tributed to  it  about  50  papers.  He  was  elected 
to  Congress  in  1824,  and  by  successive  re-elections 
held  his  seat  until  1834.  Throughout  this  period 
he  was  a  member  of  the  committee  on  foreign 
relations,  and  in  the  20th  Congress  its  chairman. 
He  drew  either  the  majority  or  the  minority  re- 
port of  many  select  committees.  In  politics  he 
was  a  National  Republican  (Whig).  He  de- 
clined a  renomination  to  Congress  in  1834.  In 
1835  he  was  elected  governor  of  Massachusetts, 
subsequently  was  three  times  re-elected,  holding 
the  office  for  four  years,  and  in  1839  was  de- 
feated by  a  majority  of  one  vote.  While  in 
Europe  in  1840  he  was  appointed  minister  pleni- 
potentiary to  England.  At  a  time  when  there 
were  many  points  of  controversy  between  Eng- 
land and  the  United  States  he  was  successful  m 
the  adjustment  of  numerous  important  questions. 
He  declined  in  1843  ^n  appointment  as  commis- 
sioner to  China,  and  in  1845  was  recalled.  In 
1846-9  he  was  president  of  Harvard,  and  in  1852 
he  became  secretary  of  state  in  Fillmore's  cab- 
inet for  the  last  four  months  of  the  latter's  ad- 
ministration. During  this  brief  term  of  office  he 
settled  several  difficult  matters.  In  a  diplomatic 
note  he  declined  the  joint  proposition  of  Great 
Britain  and  France  that  the  United  States  should 
enter  a  tripartite  convention  which  should  guar- 
antee to  Spain  exclusive  possession  of  Cuba  in 
perpetuity.  Before  he  left  the  department  of 
state  he  was  elected  to  the  Senate.  There  he 
vigorously  opposed  the  Kansas-Nebraska  bill  for 
the  repeal  of  the  Missouri  Compromise.  He  re- 
signed his  seat  in  May  1854.  From  1856  to  1859 
he  pro^iounced  his  well-known  lecture  on  Wash- 
ington in  all  on  122  occasions,  realizing  thereby 
nearly  $60,000,  which  he  turned  into  the  treasury 
of  the  Mount  Vernon  Association  for  the  pur- 
chase of  Mount  Vernon  by  private  subscription. 
He  prepared  a  collective  edition  of  the  orations 
and  speeches  of  Daniel  Webster,  with  an  intro- 
ductory biographical  notice;  wrote  a  life  of 
General  Stark  for  Sparks'  ^American  Biog- 
raphy' ;  and  prepared  for  the  ^Encyclopaedia 
Britannica,'  at  the  instance  of  Macaulay,  a  life 
of  Washington  afterwards  separately  published 
(i860).  In  i860  he  reluctantly  became  a  candi- 
date for  the  Vice-Presidency  on  the  Constitu- 
tional-Union, or,  as  it  was  sometimes  known,  the 
Bell-Everett  ticket,— John  Bell  (q.v.)  being  the 
Presidential  candidate.  The  ticket  received  39 
electoral  votes, —  those  of  Kentuck>%  Tennessee 
and  Virginia.  During  the  Civil  War  he  was  a 
staunch  Unionist,  but  disposed  also  toward  a 
policy  of  reconciliation.  He  delivered  the  ad- 
dress at  the  dedication  of  the  national  ccmetenr 
at  Gettysburg,  Pa.,  19  Nov.  1863,  and  in  tnc 
Presidential  election  of  1864  as  an  elector-at- 
large  he  cast  his  ballot  for  Lincoln  and  Johnsoa 
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His  last  public  appearance  was  at  his  Faneuil 
Hall  oration,  9  Jan.  1865,  on  behalf  of  the  suf- 
ferers at  Savannah. 

Everett  was  noteworthy  in  his  versatility, —  a 
preacher  and  theologian,  a  Greek  scholar,  an 
editor  and  author,  orator,  diplomat,  and  states- 
man. He  attracted  much  attention  by  his  pulpit 
eloquence.  As  a  Grecian  he  was  thoroughly 
equipped  and  gave  in  his  time  a  considerable 
stimulus  in  America  to  the  study  of  Greek  let- 
ters, antiquities,  and  history.  His  literary  pro- 
ductions were  carefully  wrought  and  marked  by 
his  scholarship;  but,  through  interruptions  by 
other  activities,  they  were  limited,  so  far  as  pub- 
lished, chiefly  to  his  <  North  American^  articles 
and  the  above-mentioned  ^Defence  of  Christian- 
ity.^ He  did  not  complete  a  treatise  on  public 
law  —  a  subject  he  was  eminently  fitted  to  ex- 
pound,—  on  which  he  was  for  some  time  at  work. 
His  utterances  in  Congress  showed  him  rather 
the  orator  than  the  debater,  and  while  a  member 
of  the  lower  house  he  stood  apart  from  much  of 
party  contention  as  it  there  appeared.  He  took, 
however,  a  prominent  part  in  discussion,  and,  as 
indicated  above,  was  a  most  valuable  committee 
member.  While  he  was  a  foreign  minister  the 
general  negotiations  regarding  the  northeastern 
boundary  and  Oregon  difficulties  were  trans- 
ferred from  him  through  the  appointment  by 
Great  Britain  of  Ashburton  as  special  ambassa- 
dor, yet.  many  of  the  points  in  dispute  were  left 
to  Everett's  skilful  adjustment.  As  representa- 
tive, secretary,  and  senator  he  held  to  tne  possi- 
bility of  saving  the  Union  by  compromise  on  the 
slavery  question,  but,  the  war  once  begun,  he  was 
among  the  ablest  supporters  and  advisers  of  the 
Federal  government.  It  is  as.  an  orator  that 
Everett  is  best  known.  His  addresses  were  gen- 
erally written  with  elaborate  care,  and  were  of 
the  Ciceronian  type  in  the  knowledge  and  cul- 
ture displayed  as  well  as  in  their  finished  rheto- 
ric. More  fully  than  any  other  American  orator 
he  combined  the  resources  of  learning  with  the 
arts  of  the  speaker.  He  lacked  Webster's  fire 
and  Phillips'  magic,  but  his  manner  was  always 
impressive  and  symmetrical.  Even  in  his  own 
time,  however,  his  oratory  did  not  escape  criti- 
cism for  lack  of  directness  and  artificiality,  and 
this  charge  has  frequently  been  made  against  it. 
He  may  be  called  the  pioneer  in  the  American 
*lyceum,*  which  long  had  such  a  reputation. 
His  ^Orations  and  Speeches  on  Various  Occa- 
sions* were  collected  in  four  volumes  in  1853-68. 
Consult  also  Dana,  <An  Address  upon  the  Life 
and  Services  of  Edward  Everett*  (1865)  ;  <A 
Memoir  of  Edward  Everett*  (1865)  ;  and  Whip- 
ple's remarks  in  ^Character  and  Characteristic 
Men,*  op.  243-52  (1866). 

Everett,  Joseph  David»  English  physicist: 
b.  Rushmere,  near  Ipswich,  11  Sept.  1831.  He 
was  educated  at  Glasgow  University;  was  pro- 
fessor of  mathematics  King's  College,  Nova 
Scotia,  1859-64;  assistant  in  mathematics  Glas- 
gow University  1864-7;  and  professor  of  natural 
philosophy  in  Queen's  College,  Belfast,  Ireland, 
1867-97.  His  scientific  career  has  been  a  most 
distinguished  one.  He  took  a  leading  part  in 
the  selection  and  naming  of  dynamical  and  elec- 
trical units,  and  drafted  a  report  (1873),  the 
adoption  of  which  originated  the  C.  G.  S.  system 
now  generally  employed.  The  names  •d3me,* 
•erg,**  and  *  C  G.  S.  unit*  were  introduced  at 


his  suggestion.  His  ^Universal  Proportion 
Table,*  published  in  the  *  Philosophical  Maga- 
zine* (1866),  was  the  first  application  of  the 
parallel  column  arrangement  for  obtaining  a 
slide-rule  with  very  open  scale.  His  English 
version  of  M.  Privat-Deschanel's  ^Traite  Ele- 
mentaire  de  Physique*  (1870-2)  was  so  largely 
re-written  as  to  be  almost  an  original  work. 
Other  of  his  publications  are:  Xentimetre- 
Gramme- Second  System  of  Units*  (1875)  ; 
^Elementary  Text-Book  of  Physics*  (1877)  ; 
*  Shorthand  for  General  Use*  (1877)  ;  ^Vibra- 
tory Motion  and  Sound*    (1882)  ;  etc. 

Ev'erett,  WilUam,  American  educator, 
youngest  son  of  Edward  Everett  (q.v.) :  li. 
Watertown,  Mass.,  10  Oct.  1839;  d.  Quincy, 
Mass.,  15  Feb.  1910.  From  1870  to  1877  he 
was  assistant  professor  of  Latin  at  Harvard. 
He  was  master  of  Adams  Academy  at  Quincy, 
Mass.,  1877-93  and  in  1897,  and  was  member 
of  Congrress  1893-5.  He  was  the  author  of 
<OntheCam*  (1865);  < Changing  Base*  (1868), 
^Double  Play*  (1870),  two  books  for  boys;  a 
poem,  ^Hesione,  or  Europe  Unchained*  (1869); 
^School  Sermons*  (1881)  ;  <Thine,  Not  Mine*; 
and  many  pamphlets  on  political,  literary,  and 
religious  subjects. 

Everett,  Mass.,  city  in  Middlesex  County, 
three  miles  north  of  Boston;  on  the  Boston  & 
Maine  Railway,  and  with  connection  by  electric 
surface  lines  with  Lynn,  Salem,  Chelsea,  Bos- 
ton, and  adjacent  towns. 

Industries,  etc. — According  to  the  report  of 
the  13th  United  States  census  there  were  in 
Everett  62  establishments,  with  a  capital  of 
$22,905,000,  employing  2,680  wage-earners  at 
wages  amounting  to  $1,979,000,  and  having  a 
product  valued  at  $8,747,000.  The  most  impor- 
tant manufactories  are  a  chemical  plant,  struc- 
tural iron  foundries,  steel  works,  and  gas  and 
coke  works. 

Institutions,  Buildings,  etc, —  There  are  two 
public  libraries,  the  Shute  Memorial  and  the  Par- 
lin  Memorial,  and  the  Whidden  Memorial  Hos- 
pital is  also  located  here. 

History,  Government,  etc. —  Everett  was  set- 
tled in  1643,  and  until  1870  it  was  a  part  of  Mai- 
den. It  received  its  city  charter  m  1892.  Its 
chief  development  was  in  the  decade  1890-1900. 
The  government  is  administered  by  a  mayor, 
chosen  annually,  and  a  municipal  council  in 
which  members  of  the  lower  chamber  are  elected 
by  wards  for  one  year,  those  of  the  upper  cham- 
ber at  large  for  two  years.  The  more  important 
of  the  subordinate  officials  are  nominated  by  the 
mayor  and  confirmed  by  the  council ;  the  others 
are  chosen  by  the  council.    Pop.  ( 1910)  33,484. 

Everett,  Wash.,  city,  county-seat  o! 
Snohomish  County;  on  Puget  Sound;  on  the 
Northern  P.,  the  Great  N.,  the  Everett  &  M.  C. 
R.R.'s ;  about  55  miles  east  by  north  of  Tacoma. 
and  30  miles  north  of  Seattle.  It  has  an  excel- 
lent harbor  with  water  communication  with  the 
Pacific,  and  agricultural  lands,  forests,  and  val- 
uable mines  nearby.  Such  a  combination  of 
natural  resources  is  not  common.  Everett  is 
the  entrepot  of  the  towns  and  camps  in  a  rich 
mining  belt.  Within  a  district  36  miles  long 
and  20  miles  wide,  the  Monte  Cristo,  Great  Lake, 
Silver  Creek,  Troublesome,  Sultan,  Stillaguam- 
ish,  and  North  Fork  district  send  ores  to  the 
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grtsii  smelter  in  Everett,  and  in  various  ways 
contribute  naturally  to  the  substantial  growth 
of  the  city.  The  smelter  and  refinery  plant  ob- 
tains mineral  from  all  over  the  Northwest.  The 
city  contains  railroad  shops,  flour-  and  lumber- 
mills,  factories,  well-built  brick  buildings, 
churches,  a  theatre,  a  hospital,  graded  streets, 
electric  light  and  motive  power,  sewers,  school- 
houses,  newspapers,  etc.  Its  school  system  is 
excellent.  Everett^  was  settled  in  1891,  incor- 
porated in  1893.    Pop.  (1910)  24,814. 

Everett-Green»  Evelyn,  English  writer:  b. 
London  17  Nov.  1856.  She  is  the  daughter  of 
Mary  Wood  Everett-Green  (q.v.).  She  was 
educated  at  Bedford  College,  London;  studied 
music  at  the  London  Academy;  and  for  two 
years  was  a  nurse  in  a  London  hospital.  Since 
1883  she  has  devoted  herself  entirely  to  writing. 
Among  her  many  published  works  the  best 
known  are:  <The  Last  of  the  Dacres^  (1886); 
*St.  Wynfriths>  (1893)  ;  ^Dare  Lorimer's  Her- 
itage >  (1892);  <  Dominique's  Vengeance  > : 
<Shut  In>  (1894)  ;  ^Over  the  Sea  Wan>  {1894) ; 
< Arnold  Inglehurst  the  Preacher^  (1895) ; 
< Squib:  His  Friends>  (1896);  <French  and 
Engiish>  (1898);  <Odeyne's  Marriage>  (1899); 
<Thc  Heir  of  Haskett  HalP  (1899)  ;  <Monica^ 
(1900);  <  After  Worcester  >  (1901);  <For  the 
Faith^  (1901);  < Olivia's  Experiment^  (1901); 
'In  Fair  Granada^  (1901)  ;  <Fallen  Fortunes* 
(1902);  <Alwyn  Ravendale>  (1902);  <Hero  of 
the  Highlands*  (1903). 

Everett-Green,  Mary  Anne  (Wood),  Eng- 
lish author:  b.  Sheffield  1818;  d.  London  i  Nov. 
1895.  She  moved  to  London  in  1841  and  for 
nearly  40  years  was  employed  in  the  record  oflice 
as  one  of  the  editors  of  the  ^ Rolls  Series  of 
State  Paper  Qlendars.*  The  works  edited  by 
her  include:  < Letters  of  Royal  and  Illustrious 
Ladies  of  Great  Britain*  (1846)  ;  < Diary  of 
John  Rous*  (1856)  ;  ^Letters  of  Henrietta 
Maria*  (1857) ;  <Life  of  William  Whitingham* 
(1870).  Her  only  original  work  was  the  <  Lives 
of  the  Princesses  of  England  from  the  Norman 
Conquest*   (1850-5). 

Everglades.  The  name  given  to  a  vast 
tract  of  land  and  water  in  the  southernmost 
part  of  Florida,  a  region,  though  under  the  very 
eyes  of  the  early  pioneers  and  bordered  by  our 
own  advanced  lines  of  commerce  and  travel,  as 
yet  practically  undiscovered.  It  is  not  a  marsh, 
a  swamp,  nor  a  stagnant  pool ;  neither  land  nor 
water.  No  white  man  has  yet  penetrated  it  for 
any  great  distance,  either  by  boat  or  on  foot, 
owing  to  the  variance  in  the  depths  of  the 
water  and  the  dense  tangle  of  saw-grass,  scrub- 
willow  and  custard-ai)ple  which  abound  there. 
The  State  of  Florida  is  one  immense  mountain 
top  of  limestone  formation,  covered  with  a  net- 
work of  pot-holes,  varying  in  size  from  a  few 
feet  to  thousands  of  acres ;  it  has  countless  lakes 
of  fresh  water,  fed  by  springs  and  subterranean^ 
streams,  and  among  these  is  Lake  Okeechobee, 
named  by  the  Indians,  Lake  Mayaimi,  and  now 
known  as  the  Everglades,  an  irregular  body  of 
water  130  miles  north  and  south,  and  70  miles 
east  and  west,  the  altitude  of  its  rim  being  12 
feet  above  mean  low  tide  in  Biscayne  Bay  and 
a  little  less  above  the  Gulf  of  Mexico.  Over 
the  rocky  bottom  of  this  lake  lies  a  layer  of 
muck,  formed  of  alluvial  deposit  and  decayed 
vegetation,  varying  in  thickness  from  a  tew 
inches  to  several  feet,  and  in  this  muck  the  saw- 


grass  finds  its  origin,  takes  root  and  sometimes 
grows  to  a  height  of  10  feet.  This  saw-grass  is 
one  of  the  most  peculiar  and  interesting  fea- 
tures of  the  Everglades.  Shooting  up  rapidly, 
pale  green  in  color,  as  it  goes  through  the  water, 
fading  in  the  sunlight  to  a  dull  golden  tint,  its 
blades  are  tough  as  bamboo,  its  edges  sharp 
and  jagged  as  a  saw.  Toward  the  western  end 
of  the  lake  it  is  interwoven  with  wild  myrtle 
and  forms  an  almost  impassable  barrier,  run* 
ning  through  the  entire  length  of  the  lake,  al- 
though there  are  some  passages  through  it, 
known  familiarly  to  the  Seminole,  but  which 
are  almost  impossible  to  locate  by  the  explorer. 

Scattered  along  the  eastern  and  western 
edges  of  the  lake  are  numerous  islands,  some 
very  small,  others  hundreds  of  acres  in  extent, 
covered  with  luxuriant  growths  of  live  oaks 
and  bays,  interspersed  with  wild  cucumber, 
lemon,  and  orange  trees.  Tlie  papaya,  the  cus- 
tard-apple, and  prickly-ash  are  of  frequent  oc- 
currence, and  here  and  there  may  be  seen  the 
cabbage  palmetto,  the  pine,  and  the  rubber-tree. 

The  first  white  man  to  enter  this  mysterious, 
silent  country  was  a  Spaniard,  one  Escalente 
de  Fontenada,  who,  after  being  shipwrecked  in 
the  Strait  of  Florida,  was  made  captive  and 
sJave  by  the  great  cacique,  Calos,  but  he  has 
left  us  only  a  few  meagre  details  of  his  experi- 
ences during  his  17  years  of  captivity.  Fre- 
quent expeditions  of  exploration  have  been  sent 
out  by  the  United  States  government  to  pene- 
trate this  wilderness  if  possible,  but  all  have 
failed,  each  bringing  the  explorers,  after  days 
of  hardships  and  privations,  to  the  conclusion 
that  the  Everglades,  though  fascinating  in  its 
wildness,  is  a  region  to  be  avoided;  a  forest 
of  trees,  rank  ander^rowths,  and  saw-grass, 
impenetrable  and  practically  valueless;  and  the 
lake  a  mixture  of  currents  which  seem  to  begin 
without  reason,  lead  nowhere  in  particular,  and 
generally  end  in  a  comparatively  still  pool,  witli 
a  labyrinth  of  passages  from  which  there  seems 
no  direct  tgress. 

Animal  life  in  the  Everglades  is  fairly  abun- 
dant, deer  being  found  on  both  eastern  and  west- 
ern shores,  otter  are  plentiful,  alligators  and 
crocodile  quite  numerous,  while  the  snake  is 
there  in  large  numbers.  The  Glades  were  once 
the  breeding  place  for  the  egret,  the  ibis,  and 
the  heron,  and,  while  many  of  them  are  yet  to 
be  found,  the  plume  hunter  has  made  such  in- 
roads that  all  are  nearly  extinct.  The  region 
is  almost  free  of  all  insects,  the  constantly 
moving  water  affording  no  breeding-place  for 
insect  life.  Small  flies  and  gnats  are  found 
where  the  foliage  is  thick,  as  in  all  regions,  and 
at  certain  seasons  of  the  year  the  Everglade 
waters  contain  an  annoying  bug  called  the  "alli- 
gator flea.»  Fish  abound  in  the  fresh  waters, 
and  the  terrapin  and  a  flat,  soft-shell  turtle  are 
quite  plentiful. 

Probably  the  most  interesting  of  the  denizens 
of  the  Everglades  are  the  Seminole  Indians, 
divided  into  two  clans  or  families,  the  Mus- 
kokis  and  the  Mikasukes,  who  for  hundreds  of 
years  have  inhabited  this  section  of  Florida, 
defying  all  attempts  to  dispossess  them,  and  in 
1835,  during  the  Seminole  War,  killing  a  large 
number  of  troops,  under  Major  Dade,  sent 
against  them.  A  few  have  been  captured  and 
transported,  but  the  majority  still  live  there, 
having  well  earned  the  right  to  their  homes, 
close  to  Nature's  touch  and  with  that  indefin- 
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able  bond  of  friendship  which  gives  them  access 
to  her  solitudes,  knowing  little  of  the  white 
man's  civilization  and  caring  less.  The  shores 
of  the  streams  by  which  the  Glades  are  entered 
are  covered  with  the  cocoa-plum  tree,  which 
also  grows  about  the  edge  of  the  Glades,  pro- 
ducing a  blue  fruit  on  the  eastern  and  a  white 
fruit  on  the  western  edge.  Wherever  the  land 
is  sufficiently  dry,  the  coon  tie-plant,  really  the 
Florida  arrow- root,  grows,  and  from  these  the 
Indian  gets  his  sustenance,  extracting  flour  and 
starch  from  the  roots. 

The  physical  features  of  the  Everglades  are 
beyond  description,  beauty  and  charm  blending 
in  a  strange,  sweet  sense  of  mystery.  In  dry 
weather,  when  the  water  is  low,  it  is  possible 
to  drive  into  the  Glades,  but  the  most  beautiful 
and  ideal  approach  is  by  water,  all  the  rivers 
of  the  Glades  finding  their  way  to  the  sea,  some 
by  the  rocky  channels  worn  by  their  own  age- 
long floods,  and  some  through  miles  of  wander- 
ing curves,  their  shores  lined  with  forests  of 
mangrove  trees. 

Looking  into  these  forests,  only  the  dark 
waters  are  to  be  seen.  Ascending,  the  fresh 
water  of  the  Glades  overcomes  the  brackish 
tidal  water,  and  the  cocoa-plum  takes  the  place 
of  the  mangrove.  Still  farther  up  the  river, 
the  cocoa-plum  gives  way  to  the  cypress,  and 
pond  lilies  are  seen,  the  whole  panorama  of 
•  shifting  green, —  the  lemon-like  foliage  of  the 
cocoa-plum,  the  dark  olive  of  the  mangrove, 
and  the  lighter  green  of  the  cypress,  enlivened 
by  the  sunlight, —  making  a  scene  of  unique 
beauty. 

In  the  persi)ective,  when  the  water  is  low. 
the  Glades,  with  its  numerous  islands  and 
with  the  tall  golden  grass,  gleaming  in  the  sun- 
shine, waving  over  a  field  of  silver,  ending  with 
a  sky-line  of  blue,  has  a  charm  for  the  eye, 
unequaled,  perhaps,  by  any  other  spot  in  the 
world,  and  gives  to  the  sightseer  or  explorer 
that  subtle  impulse  and  uncontrollable  desire 
to  adventure  into  this  never-ending  plain  of 
grass  and  water,  never  reaching  the  goal  but 
always  seeking  for  something  that  lies  just  be- 
yond the  hbrizon. 

The  climate  of  the  Everglades  is  faultless, 
showing  no  extremes  of  heat  or  cold,  nor  is  it 
subject  to  sudden  change.  There  are  two  sea- 
sons in  the  year,  the  rainy  and  dry,  the  latter 
including  June  and  September,  although  light 
showers  may  be  expected  at  any  season,  and  in 
the  autumn  the  humidity  is  very  high.  Malaria 
is  seldom  heard  of,  the  pure  air  giving  the 
best  assurance  of  health,  and  it  is  small  wonder 
that  the  ancient  explorers  spent  years  here  try- 
ling  to  find  the  <^Fountain  of  Youth.>^ 
J  The  title  to  the  Everglades  is  vested  in  the 
'trustees  of  the  Internal  Improvement  Fund  of 
(Florida,  under  patents  from  the  Department  of 
the  Interior  of  the  United  States,  by  virtue  of  an 
act  of  Congress  of  1850,  and  they  are  making 
efforts  to  drain  the  Glades  and  open  it  to  actual 
settlers,  the  cost  of  reclamation  being  small 
compared  to  the  great  agricultural  value,  for 
once  dried  it  would  open  up  the  best  sugar  lands 
in  the  South. 

Ev'ergreen,  Ala.,  town,  county-seat  of 
Conecuh  County ;  on  the  Louisville  &  N.  R.R. ; 
about  100  miles  northeast  of  Mobile.  An  agri- 
^iultural  school  and  experiment  station,  and  the 
State  Baptist  Orphan  Asylum  are  located  here. 


its  mineral  springs  and  agreeable  climate  moke 
it  a  winter  resort     Pop.  (1910)   1,582. 

Evergreen  Isle,  a  poetical  name  given  to 
Ireland. 

Ev'ergreens,  plants  that  retain  their  leaves 
in  full  verdure  throughout  the  winter  till  the 
ensuing  spring,  when  they  ultimately  fall.  It 
was  at  one  time  a  common  error  to  suppose  that 
evergreens  never  part  with  their  leaves.  The 
cause  of  the  belief  was  that  the  old  leaves  do  not 
fall  until  the  youn^  leaves  have  begun  to  appear, 
so  that  trees  of  this  sort  are  never  wholly  with- 
out leaves.  In  warm  climates  many  plants  retain 
their  leaves  for  several  years,  but  no  such  plants 
are  to  be  found  native  to  temperate  and  polar 
climates.  Among  the  best-known  evergreens 
are  most  of  the  trees  belonging  to  the  order 
of  the  Conifers,  the  holly  and  ivy,  box,  privet, 
rhododendron,  myrtle,  etc. 

Ev'erhart,  Benjamin  Matlack,  American 
botanist:  b.  West  Chester,  Pa.,  24  April  1818; 
d.  22  Sept.  1904.  After  a  successful  business 
career  in  his  native  town  and  Charleston,  S.  C, 
he  retired  in  1867,  and  devoted  himself  to  bo- 
tanical study,  becoming  a  recognized  authority 
on  cryptogamic  botany.  With  J,  B.  Ellis,  of 
New  Jersey,  he  published  in  50  parts  a  notable 
work  entitled  ^The  Century  of  North  American 
Fungi,^  describing  5,000  species,  many  of  which 
were  discovered  by  Everhart.  With  W.  A. 
Kellerman,  professor  of  botany  in  Ohio  State 
University,  he  founded  and  edited  ^The  Journal 
of  Mycology,^  to  which  he  contributed  numer- 
ous articles  on  his  specialty.  Several  new  fungi 
discovered  by  him  have  been  named  after  him 
by  his  fellow-scientists. 

Everlas'ting  Flowers^  a  name  applied  to 
certain  jplants  belonging  to  the  natural  order 
Composites,  from  the  fact  that  when  dried  they 
suffer  little  change  in  their  appearance.  By  the 
French  they  are  called  immortelles,  and  this 
name  has  been  introduced  into  our  own  lan- 
guage as  applied  to  wreaths  made  of  such  flow- 
ers to  be  placed  beside  recent  graves  as  emblems 
of  immortality.  ,  The  plants  to  wbidi  this  name 
is  peculiarly  applied  belong  to  the  genus  Heli- 
chry^um,  and  are  natives  of  Cape  Colony  and 
Australia;  but  it  is  also  given  in  America  to 
members  of  allied  genera,  such  as  Antennaria, 
Gnaphalium,  Anapalis,  etc.  The  native  women 
of  Australia  are  fond  of  decorating  their  hair 
with  the  flowers  of  Helichrysum  elatum  and 
Helichrysum  bracteatum.    See  Amaranthus. 

Everlasting    Pea,    a    popular    name    for 

flants  of  the  genus  Lathyrus,  of  the  pea  family, 
n  the  United  States  it  is  applied  to  the  beadfi 
pea  (L.  maritimus),  because  it  often  blossoms 
until  late  in  the  fall.  In  England  the  everlasting 
pea  is  L.  latifolts,  a  cultivated  plant  like  the 
sweet  pea. 

Everts,  Orpheus,  American  physician:  b. 
18  Dec.  1826.  Since  1880  he  has  been  superin- 
tendent of  the  Cincinnati  Sanitarium.  He  has 
published  *  Giles  &  Co.,  or  Views  and  Interviews 
Concerning  Civilization*  (18^)  ;  ^What  Shall 
We  Do  for  the  Drunkard*  (1882);  < Facts  and 
Fancies*  (1896)  :  ^The  Cliffords,  or  Almost 
Persuaded*   (1898). 

Evesham,  evz'ham  or  evz'am,  England, 
a    municipal    borough    and    market    town    in 
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the  county  of  Worcester;  on  the  Avon;  15  miles 
southeast  of  Worcester,  beautifully  situated  in 
the  vale  of  Evesham.  It  is  an  ancient  place,  and 
was  the  scene  of  a  battle  fought  in  1205,  which 
replaced  Henry  III.  on  the  throne.  It  had  a 
celebrated  abbey,  of  which  a  fine  tower  and  some 
other  structures  still  remain.  Market  garden- 
ing is  the  chief  industry.    Pop.  (1901)  7,ioi. 

Eviction.     See  Ejectment  ai^d  Eviction. 

Evidence.  ^Thc  word, evidence  considered 
in  relation  to  law  -includes  all  the  legal  means 
which  tend  to  prove  or  disprove  any  matter  of 
fact  the  truth  of  which  is  submitted  to  judicial 
iiivestigation.*  (Taylor.)  Evidence  may  be 
either  oral  or  documentary.  Oral  evidence  is 
the  statements  made  by  witnesses  during  the 
trial;  and  documentary  evidence  consists  of  the 
production  of  papers,  on  which  is  writing,  marks, 
or  characters  capable  of  being  read,  which  are 
submitted  during  the  course  of  the  trial.  Oral 
evidence  must  in  all  cases  be  direct:  if  it  is/of 
somethin^f  that  was  seen,  by  the  person  who 
saw  it;  if  of  something  heacd,.  by  the  jMjrson 
who  heard  it ;  if  of  an  opinion,  by  the  person 
who  holds  that  opinion ;  or  if  the  knowledge  was 
acquired  in  any  other  manner,  by  the  person  who 
perceived  it  in  that  manner.  The  general  rule 
is  that  hearsay  evidence  is  not  admissible.  Doc- 
umentary evidence  may  be  either  primary  or 
secondary.  Primary  evidence  of  a  document  is 
where  the  document  itself  is  produced  for  the 
inspection  of  the  court.  When  a  document  has 
been  executed  in  counterparts,  each  counterpart 
is  primary  evidence  against  the  party  executing 
it;  and  where  a  document  has  been  made  by 
printing  or  any  other  means  that  will  ensure  an 
exact  reproduction,  each  copy  is  primary  evi- 
dence or  the  other  copies,  but  none  of  them  is 
primary  evidence  of  the  original.  Secondary 
evidence  of  a  document  would  be  counterparts  of 
the  document  as  against  the  party  who  did  not 
execute  them,  copies  made  from  the  original 
and  compared  with  it,  office  copies,  official 
copies,  and  oral  evidence  of  the  contents  of  a 
document  by  a  person  who  has  een  the  original. 
Before  secondary  evidence  will  be  received  the 
party  offerings  it  must  show  a  legal  reason  why 
the  original  is  not  produced,  such  as  being  lost, 
destroyed,  in  possession  of  the  adverse  party, 
who  refuses  to  produce  it  after  notice  to  do  so^ 
or  when  it  is  a  public  document,  or  when  it  is 
in  a  country  or  place  from  which  it  is  not  per- 
mitted to  be  removed. 

Either  oral  or  documentary  evidence  may  be 
given  of  any  fact  in  issue  or  relevant  to  the 
issue;  and  where  two  facts  are  so  connected, 
although  one  fact  is  and  the  other  fact  is  not 
the  issue  or  relevant  to  the  issue,  yet  evidence 
of  both  may  be  given  if  that  fact  will  render 
probable  the  existence  or  non-existence  of  the 
other  fact  which  is  in  issue  or  relevant  to  the 
issue. 

Admissions  are  statements  made  by  a  party 
to  any  proceeding  and  in  reference  to  that  pro- 
ceeding, and  they  are  admissible  against  the 
party  making  them,  but  not  in  his  favor.  Ad- 
missions may  also  be  made  by  an  agent,  but  to 
bind  the  i)rincipal  they  must  be  made  by  the 
agent  in  his  regfular  course  of  business  or  em- 
ployment If  an  admission  is  made  after  an 
agreement  has  been  entered  into  between  the 
parties  not  to  use  it  as  evidence,  it  is  not  ad- 
missible, nor  is  it  admissible  in  evidence  made 


under  duress.  A  confession  is  a  statement  made 
by  a  person  diarged  with  a  crime  stating  or 
suggesting  that  he  committed  that  crime.  If 
made  voluntarily  it  is  admissible  as  evidence 
against  him,  but  if  made  while  the  person  is 
under  any  threat  or  promise  which  has  been 
given  by  a  person  in  authority,  it  is  not  admis- 
sible. Confessions  may  be  made  during  the 
course  of  the  trial,  but  if  the  question  which 
produced  the  confession  is  an  improper  one,  and 
after  the  witness  had  refused  to  answer  it  he 
had  been  compelled  to  do  so,  it  is  not  a  volun- 
tary confession  and  therefore  inadmissible.  But 
if  he  made  no  objection  to  answering  the  ques- 
tion, it  is  admissible  as  a  voluntary  confession. 
A  witness'  opinion  is  received  in  evidence  when 
it  falls  under  the  head  of  expert  testimony;  as, 
when  the  question  is  of  some  science  or  art, 
the  opinions  of  persons  specially  skilled  in  that 
art  or  science  are  relevant.  Any  subject  on 
which  special  study  or  experience  is  necessary 
to  the  formation  of  a  correct  opinion,  is  a 
science  or  art.  The  most  frequent  illustrations 
are  medical  and  hand-writing  experts.  Before 
the  testimony  of  a  person  called  as  a;}  expert  is 
received,  he  must  satisfy  the  court  as  to  his 
ability  to  form  a  correct  opinion  on  the  partic- 
ular subject  on  which  he  is  to  testify.  The  gen- 
eral rule  is  that  evidence  as  to  a  person's  charac- 
ter is  not  admissible  unless  it  is  the  fact  in  issue, 
except  in  criminal  cases,  but  if  a  person  intro- 
duce evidence  to  show  good  character,  the  other 
side  may  produce  witnesses  to  show  the  contrary. 
All  facts  should  be  proved  by  the  best  or  highest 
evidence.  If  a  fact  can  be  proved  by  a  written 
instrument,  the  writing  should  be  produced,  and 
the  party  alleging  a  fact  must  prove  it 

Evidences  of  Christianity,  in  favor  of  its 
divine  origin,  may  be  divided  broadly  into  two 
great  classes,  namely,  external  evidences,  or 
the  body  of  historical  testimonies  to  the  Chris- 
tian revelation;  and  internal  evidences,  or  argu- 
ments drawn  from  the  nature  of  Christianity 
itself  as  exhibited  in  its  teachings  and  effects. 

Among  the  earlier  Christian  apologists  were 
Justin  Martyr,  Minucius  Felix,  Tertullian,  Ori- 
gen,  Amobius,  and  Augustine.  Their  work  was 
continued  by  the  schoolmen  during  the  Middle 
Ages.  In  the  i6th  and  17th  centuries  the  influ- 
ences of  the  Renaissance  and  the  Reformation 
gave  rise  to  a  spirit  of  inquiry  and  criticism 
which  developed  English  deism  as  represented  by 
Herbert  and  Hobbes  in  the  17th  century,  and  Col- 
lins and  Bolingbroke  in  the  i8th.  The  general 
position  of  English  deism  was  the  acceptance  of 
the  belief  in  the  existence  of  God,  and  the  pro- 
fession of  natural  religion  alon^  with  opposition 
to  the  mysteries  and  special  claims  of  Christian- 
ity. It  was  in  confutation  of  this  position  that 
the  great  English  works  on  the  evidences  of 
Christianity  of  Butler,  Berkeley,  and  Cudworth 
were  written.  In  France  the  new  spirit  of  in- 
quiry was  represented  by  Diderot,  D'Holbach, 
and  the  encyclopedists,  who  assailed  Christian- 
ity mainly  on  the  ground  tliat  it  was  founded  on 
imposture  and  superstition,  and  maintained  by 
sacerdotal  trickery  and  hypocrisy.  No  reply  of 
any  great  value  was  produced  in  the  French 
Church,  though  in  the  previous  age  Pascal  in  his 
^Thoughts*  had  brought  together  some  of  the 
profoundest  considerations  yet  offered  in  favor  of 
revealed  religion.  The  19th  century  was  distin- 
guished by  the  strongly  rationalistic  spirit  of  its 
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criticism.  The  works  of  such  writers  as  Strauss, 
Bauer,  and  Feuerbach,  attempting  to  elim- 
inate the  supernatural  and  the  mysterious  in 
the  origin  of  Christianity,  were  answered  by  the 
works  of  Neander,  Ebrard,  and  Ullmann  on  the 
other  side.  The  historical  method  of  investiga- 
tion, represented  alike  by  the  Hegelian  school 
and  the  Positivists  in  philosophy,  and  by  the 
Evolutionists  in  science,  is  the  basis  of  the  chief 
attacks  of  the  present  time  against  the  super- 
natural character  of  Christianity,  the  tendency 
of  all  being  to  hold  that,  while  Christianity  is 
the  highest  and  most  perfect  development  to 
which  the  religious  spirit  has  yet  attained,  it 
differs  simply  in  degree  of  development  from 
any  other  religion.  Notable  among  later  apol- 
ogists of  Christianity  have  been  Paley  (^Natural 
Theology^),  Chalmers  (< Natural  Theology >), 
Mansel,  Liddon,  and  others,  Lecturers  of  the 
Bampton  Foundation;  in  Germany,  Luthardt, 
Ewald,  Baumstark,  and  others.  Consult:  Hop- 
kins, <Evidences>  (1864)  ;  and  Fisher^  ^Grounds 
of  Theistic  and  Christian  Belief*  (1883;  revised 
ed.  1902).  See  Christianity;  Higher  Criti- 
asM. 

Evil,  King's.  See  Scrofula. 
Evil,  Origin  of,  the  subject  of  extensive 
theological  and  philosophical  speculation.  The 
difficulty  of  the  question  lies  mainly  in  the  fact 
that  the  existence  of  evil  in  the  world  seems  in- 
consistent with  the  view  that  it  was  created  and 
is  maintained  by  an  omnipotent  and  beneficent 
creator.  The  various  theories  on  the  subject 
have  all  sought  to  elude  this  difficulty  either  by 
the  supposition  of  some  principle  of  evil  equally 
eternal  with  that  of  good,  or  by  regarding  evil 
as  having  only  a  relative  existence,  being  a  kind 
of  good  in  an  imperfect  and  immature  stage. 

Perhaps  the  oldest  theory  on  this  subject  is 
that  of  Parseeism,  or  the  religion  of  Zoroaster, 
according  to  which  there  were  two  original  an- 
tagonistic principles,  one  good  (Ormazd)  and 
the  other  evil  (Ahriman).  This  is  the  doctrine 
that  is  now  very  often  spoken  of  as  Manicha- 
ism.  In  contradistinction  to  this  dualistic  theory 
with  reference  to  the  origin  of  evil  stand  the 
Monistic  theories  of  Brahmanisra  and  Platon- 
ism.  According  to  the  Brahmanic  doctrine  of 
the  emanation  of  all  things  from  one  original 
being  (Brahma),  this  original  being  was  re- 
garded as  the  sole  true  existence,  and  the  phe- 
nomenal world,  with  all  the  evils  appearing  in 
it,  was  held  to  be  mere  illusion.  Similarly  Plato 
held  that  the  good  was  the  essence  of  all  things, 
and  that  the  evil  and  imperfect  contained  in 
them  had  no  real  existence.  The  theory  enun- 
ciated by  Leibnitz  in  his  ^Theodicee^  (^Vindica- 
tion of  God')  resembles  that  of  Plato.  In  that 
work  he  assigns  to  the  evil  existing  in  the 
world  created  by  God,  which  he  holds  to  be  the 
best  of  all  possible  worlds,  a  merely  relative 
existence ;  all  that  we  call  evil  is,  he  holds,  only 
evil  to  us  because  we  do  not  see  it  in  relation  to 
the  rest  of  the  itniverse,  for  in  relation  to  the 
universe  it  is  not  evil  but  good,  and  accordingly 
cannot  be  evil  in  its  own  nature.  The  tradi- 
tional Christian  account  of  the  origin  of  evil  is 
that  given  in  Genesis.  In  the  theology  based 
thereon,  Satan,  the  personal  principle  of  evil, 
•  differs  from  the  Zoroastrian  Ahriman  only  in 
not  being  co-ordinate  with  the  personal  prin- 
ciple of  good. 

Evil  Eye.     See  Superstition. 


Ev'olute,  Involute,  in  mathematics,  corre- 
lative terms  first  applied  to  the  tracing  of 
curves  by  Huygens,  whose  discussion  of  the  sub- 
ject is  contained  in  his  ^Horologium  Oscillato- 
rium^  (1673).  Under  this  distinction  every 
mathematical  curve  is  considered  as  one  of  a 
pair  which  are  mutually  produced.  This  may  be 
explained  in  the  following  manner.  Around  a 
circular  disk  wrap  closely  a  thread  free  at  one 
end  and  fastened  at  the  other.    To  the  free  end 


Circle,  BBB,  as  Evolute  and  its  Si>iral  Involute,  MNRSA 

attach  a  lead-pencil.  If,  now,  the  string  be 
held  taut  and  unwound  from  the  curve,  a 
second  curve  will  be  traced  by  the  pencil.  The 
curve  so  traced  is  the  involute  01  the  curve 
whence  the  string  is  unwound.  The  given  curve 
is  the  evolute  of  the  curve  traced.  See  Curves. 
Evolution,  in  the  natural  sciences  a  term 
used  to  denote  the  process  by  which  an  estab- 
lished state  of  affairs,  or  system  of  things,  or 
degree  of  organization,  after  persisting  for  a 
time,  gives  rise  to  another.  Thus,  we  speak 
of  the  evolution  of  the  solar  system,  the 
evolution  of  continents,  the  evolution  of  plants, 
the  evolution  of  animals,  the  evolution  of  man, 
the  evolution  of  the  brain,  and  so  on  end- 
lessly. Evolution  expresses  the  same  idea  as 
the  term  development,  but  it  is  convenient  in 
biology  to  restrict  the  latter  to  the  growth  of 
the  individual  (ontogeny),  and  to  k^ep  the  for- 
mer for  the  growth  or  history  of  the  race  (phy- 
logeny).  The  fundamental  idea  of  evolution  is 
the  essentially  simple  one,  that  *the  present  is 
the  child  of  the  past  and  the  parent  of  the 
future® ;  or,  from  another  point  of  view,  that 
^there  is  nothing  in  the  end  which  was  not  also 
in  the  beginning.®  More  concretely,  when  we 
say  that  the  hving  creatures  which  we  see 
around  us  have  been  evolved,  we  mean  that  they 
are  descendants  of  ancestral  forms  on  the  whole 
simpler,  and  that  these  ancestors  were  descended 
from  still  simpler  forms,  and  so  on  backward  — 
till  the  scientific  imagination  loses  itself  in  the 
mist  of  life's  beginnings.  The  process  of  change 
has  been  on  the  whole,  as  the  rock  records 
plainly  show,  toward  increased  complexity  of 
structure  (differentiation)  and  toward  increased 
unification  and  harmonious  control  of  life  (inte- 
gration) :  but  there  are  many  cases  of  degen- 
eration, both  among  plants  and  among  animals, 
where  the  usual  direction  of  evolution  has  been 
in  a  sense  reversed,  and  where  degenerate  forms 
having  bcome  adapted  to  parasitic  or  sedentary 
or  easy-going  conditions,  are  in  man^  re.«5pects 
simpler  than  their  ancestors.  In  its^  higher 
reaches,  especially  in  mankind,  evolution  has 
been  in  great  part  a  progress  in  psychical  inte- 
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gration ;  but  the  general  idea  is  the  same  whether 
we  are  dealing  with  the  increasing  complication 
of  skeletal  architecture  in  sponges  or  with  the 
increasing  complication  of  cerebral  convolutions 
in  mammals. 

Historical. —  The  evolution  idea  seems  to 
have  been  recognized  first  in  relation  to  human 
history;  thence  it  was  projected  upon  inanimate 
and  animate  nature.  One  form  of  institution 
grows  out  of  another,  one  race  out  of  another, 
one  language  out  of  another;  thus  the  question 
arose  whether  the  same  may  not  be  true  of  the 
order  of  nature  as  a  whole.  Laplace  applied  the 
idea  in  astronomy,  and  in  his  famous  nebular 
hypothesis  sought  to  show  how  the  solar  system 
may  have  been  evolved  from  a  simpler  antece- 
dent state  of  affairs.  Similarly,  Lyell  was  the 
most  prominent  among  those  who  showed  that 
in  regard  to  the  configuration  of  the  earth  the 
evolution  formula  is  vividly  descriptive.  From 
inanimate  nature  and  human  affairs  the  fertile 
idea  spread  like  a  leaven  to  the  study  of 
fauna  and  flora  and  man  himself.  What  Lucre- 
tius and  much  earlier  thinkers  had  dreamed 
of,  what  Leibnitz  and  Schelling  and  Kant  and 
other  philosophers  with  strong  interests  in  the 
outer  world  had  sketched  in  general  terms, 
what  Buffon,  Erasmus  Darwin,  Lamarck,  Tre- 
viranus,  Etienne  Geoffroy  St.  Hilaire,  Goethe, 
and  others  had  ventured  to  promulgate,  became 
through  the  work  of  Charles  Darwin,  Alfred 
Russel  Wallace,  Herbert  Spencer,  and  Ernst 
Haeckel  current  intellectual  coin  —  the  theory  of 
descent.  From  biology  the  idea  spread  to  psy- 
chology, and  the  origins  of  instinctive,  intelli- 
gent, and  rational  activities  were  sought  after; 
linally  the  idea  came  home  again  to  its  original 
starting  point,  as  a  formula  applicable  to  human 
history.  Already  the  idea  is  fast  becoming  or- 
ganic in  our  way  of  thinking  about  the  origin  of 
all  present  appearances  —  whatever  be  their  na- 
ture—  as  a  thought  economizing  formula  ap- 
plicable to  all  orders  of  facts. 

Analogy  of  Evolution  and  Development.-^ 
Applied  to  plants  and  animals,  the  suggestion 
involved  in  the  evolution  idea  is  that  the  forms 
now  existing  are  the  descendants  of  relatively 
simpler  ancestors,  that  they  represent,  as  it  were, 
the  tips  of  many  branches  which  gradually  run 
together  as  we  trace  them  backward  or  down- 
ward, till  they  finally  unite  in  a  common  base  — 
the  original  forms  of  life  of  which  nothing  is 
directly  known.  Moreover,  it  is  implied  that  the 
evolution  of  a  race,  say  of  horses  or  of  roses, 
has  been  a  continuous  natural  process  of  slow 
transformation,  just  as  the  individual  develop- 
ment of  horse  or  rose-bush  is  demonstrably  a 
continuous  natural  process  of  slow  transforma- 
tion from  the  apparently  simple  to  the  obviously 
complex.  We  know  as  yet  but  little  in  regard 
to  the  actual  factors  at  work  in  the  marvelous 
process  by  which  a  plant  or  an  animal  develops 
in  a  few  days  or  weeks  or  months  out  of  an 
apparently  simple  fertilized  egg  cell ;  similarly, 
we  know  as  yet  but  little  in  regard  to  the 
actual  factors  which  were  at  work  in  the  mar- 
velous process  by  which  a  race  of  plants  or  ani- 
mals, or  a  particular  type,  is  supposed  to  have 
evolved  liirough  unthinkably  long  ages  from  its 
apparently  simpler  presumed  ancestors.  In  nei- 
ther case  has  biology  advanced  far  in  its  analy- 
sis of  the  factors,  yet  in  both  cases  the  majority 
of  biologrists  would  unhesitatingly  accept  the 
fact  —  that  a  bird  grows  from  an  egg  by  a  pro- 


cess of  natural  development,  and  that  the  race 
of  birds  has  arisen  from  a  reptilian  ancestry  by 
a  process  of  natural  evolution.  But  while  the 
development  of  the  bird  may  be  seen  taking 
place,  the  evolution  of  the  race  of  birds  is  hidden 
in  the  past;  so  that  we  naturally  ask  for  the 
evidence  which  has  led  naturalists  to  the  confi- 
dent acceptance  of  the  evolution  doctrine. 

Evidences  of  Evolution. —  The  evolution  idea 
has  been  accepted  by  naturalists  partly  because 
it  has  proved  illuminative  in  regard  to  other 
orders  of  facts,  partly  because  it  has  been  so 
useful  in  promoting  and  giving  point  to  re- 
search, and  partly  because  of  certain  so-called 
•evidences'*  which,  though  not  demonstrative, 
have  nevertheless  a  cumulative  value  in  estab- 
lishing a  presumption  in  favor  of  the  inter- 
pretation suggested.  For  it  must  be  clearly 
recognized  that  the  doctrine  of  organic  evolu- 
tion does  not  stand  on  a  secure  inductive  basis, 
like  for  instance  the  doctrine  of  the  conservation 
of  energy  or  the  theory  of  gravitation.  We.  are 
aware  of  no  facts  which  are  contradictonr  to 
it,  the  constant  accumulation  of  new  facts  brings 
none  to  light  which  it  does  not  fit,  but  it  is 
a  logical  error  to  speak  of  the  doctrine  as  dem^ 
onstrated.  There  is  even  a  slight  confusion  of 
thought  in  speaking  of  the  'evidences  of  evolu- 
tion,^ since  all  the  known  facts  of  life  may  be 
construed  as  part  of  the  evidence.  But  as 
there  are  certain  kinds  of  facts  which  suggest 
the  evolution  idea  more  forcibljr  than  do  otners, 
the  nature  of  these  may  be  indicated. 

(a)  It  is  well  known  that  even  within  the 
short  period  covered  by  careful  observation,  the 
forms  of  life  do  not  remain  constant  in  their 
characters.  Even  among  forms  that  are  so  es- 
sentially like  one  another  that  the^  are  called 
by  one  name  —  the  name  of  their  species  — 
changes  are  continually  occurring.  Some  of 
these  changes  seem  to  be  definitely  related  to 
use  or  disuse  or  to  some  alteration  in  the  ex- 
ternal conditions  (or  environment),  and  we  call 
these  modifications  or  acquired  characters.  It  is 
very  doubtful  whether  these  are  transmissible. 
But  there  are  other  changes  which  begin  to  ap- 
pear before  or  at  birth,  and  cannot  be  referred 
directly  to  changes  in  function  or  environment, 
but  seem  plausibly  due  to  changes,  in  the  ger- 
minal material  or  hereditary  substance  before 
or  during  or  after  fertilization,  and  we  call 
these  germinal  or  congenital  variations.  There 
is  no  doubt  that  these  are  in  varying  degrees 
transmissible,  though  they  may  not  always  be 
transmitted.  By  selecting  the  possessors  of 
suitable  variations  and  causing  them  to  inter- 
breed, cultivators  of  plants  and  breeders  of  ani- 
mals have  in  a  short  time  reared  many  distinct 
races,  as  is  well  known  in  the  case  of  cabbages 
and  chrysanthemums,  pigeons  and  rabbits, 
horses  and  dogs.  If  man  by  slight  interference 
can  secure  these  results  in  a  very  short  time, 
the  inference  is  suggested  that  in  the  enormous 
time  during  which  living  creatures  have  existed 
in  the  earth,  proportionately  great  changes  may 
have  been  wrought  out. 

(b)  The  immense  array  of  plants  and  ani- 
mals —  living  and  extinct  —  that  we  know  can 
be  classified  in  orderly  series.  We  see  various 
types  of  organic  architecture,  bound  together 
by  structural  affinities,  grading  into  one  another, 
rising  one  above  the  other  in  more  and  more 
elaborate  complexity  and  gradually  increasing 
integration,    They  can  be  arranged  in  a  scheme 
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of  classification,  which  though  still  very  im- 
perfect may  be  expressed  in  the  form  of  a 
genealogical  tree.  The  suggestion  is,  that  the 
affinities  and  gradations  on  which  the  classifica- 
tion is  based,  have  a  historical  meaning,  that 
they  express  blood  relationships,  that  they  point 
to  a  descent  from  common  ancestors.  Moreover, 
in  a  large  number  of  cases  the  boundaries  be- 
tween what  are  called  distinct  species  are  seen 
on  closer  examination  to  be  much  less  definite 
and  discontinuous  than  they  at  first  sight  appear 
to  be.  Species  is  linked  to  species  by  interme- 
diate varieties;  genus  is  linked  to  genus,  and 
family  to  family;  nor  are  there  wanting  syn- 
thetic types  or  ^^missing  links^  which  help  us  in 
imagination  to  bridge  the  gulf  between  distinct 
types,  for  example,  Peripatus  between  annelid 
w6rms  and  insects,  or  Balanoglossus  between 
some  worm-like  stock  and  vertebrates.  Remark- 
able also  is  the  manner  in  which  in  distinct 
groups  the  same  organic  material  is  turned  and 
twisted  to  diverse  results;  how,  for  instance, 
essentially  the  same  structure  of  muscle  and 
bone,  nerve  and  blood  vessels,  is  used  in  verte- 
brate animals  to  form  the  frog's  anterior  limb, 
the  bird's  wing,  the  horse's  fore  leg,  the  whale's 
flipper,  the  man's  arm,  and  so  on.  These  ho- 
mologies or  essential  similarities  in  structure 
and  development  seem  to  be  most  readily  inter- 
preted as  expressions  of  a  natural  descent  from 
common  ancestors.  Another  notable  fact  is  the 
frequent  occurrence  of  vestigial  structures,  such 
as  the  rudimentary  hind  limbs  of  whales,  the 
rudimentary  two  sets  of  teeth  in  the  whalebone 
•whales,  the  visceral  clefts  in  reptiles,  birds,  and 
mammals,  which  are  certainly  homologous  with 
gill  clefts  though  all  possibility  of  branchial  res- 
piration has  disappeared.  They  are  only  of 
indirect  use,  and  3'et  they  persist,  like,  as  Dar- 
win said,  the  unsounded  letters  in  certain  words 
—  practically  of  no  direct  use  —  yet  giving  (here 
the  interpretation  comes  in)  a  hint  as  to  the 
ancestry  of  the  forms  which  possess  them.  They 
are  relics  of  the  past,  and  man  himself  in  this 
regard  carries  about  with  him  in  his  body  a 
museum  of  antiquities. 

(c)  Alike  in  the  history  of  a  race  as  revealed 
in  the  geological  record,  and  in  the  develop- 
ment of  the  individual  organism,  which  is  the 
problem  of  embryology,  we  find  numerous  facts 
which  suggest,  though  they  do  not  demonstrate, 
that  the  evolution  conception  is  an  adequate 
modal  interpretation  of  the  world  of  life.  Thus 
we  have  the  broad  fact  that  in  the  history  of 
the  earth  fishes  preceded  amphibians ;  amphib- 
ians preceded  reptiles,  reptiles  preceded  birds; 
and  many  other  illustrations  show  that  lower 
races  appeared  on  the  scene  before  higher  ones. 
It  is  also  possible  to  work  out  what  are  called 
*palaeontological  series,*  in  which  there  is  a 
structural  progress  in  certain  stocks,  families, 
or  genera,  as  we  pass  from  later  to  more  recent 
formations;  for  example,  the  series  of  horse- 
like mammals,  of  crocodilian  reptiles,  of  nau- 
tiloid  cephalopods,  of  ammonites,  and  so  on 
through  a  long  list.  And  again,  the  rock  record 
discloses  extinct  types  which  bridge  some  of 
the  structural  gaps  between  the  living  races; 
thus,  Archceopteryx,  the  oldest  known  bird,  helps 
to  link  the  modern  birds  to  their  presumed  rep- 
tilian ancestry,  and  the  extinct  eurypterids  les- 
sen the  apparent  gap  which  separates  the  king- 
crab  (Limulus)  from  other  jointed- footed  or 
arthropod  animals.     Not  less  suggestive  is  the 


study  of  individual  development,  showing  m 
strikingly  gradual  progress  from  the  apparently 
simple  to  the  obviously  complex,  and  an  undeni- 
able parallelism  between  stages  in  individual 
growth  and  grades  of  organization  expressed 
in  the  adults  of  lower  forms.  It  is  more 
rhetorical  than  scientific  to  say  that  an  animal 
in  its  individual  development  ^climbs  up  its  own 
genealogical  tree,*  especially  since  the  construc- 
tion of  that  hypothetical  genealogical  tree  de- 
pends partly  on  the  data  furnished  by  the 
study  of  development;  but  even  a  brief  study 
of  the  fortunately  preserved  stages  in  the  in- 
dividual growth  of  fossil  cephalopods,  or  of  the 
familiar  circuitous  life  history  of  the  common 
frog,  shows  a  parallelism  between  individual  de- 
velopment and  racial  history  which  is  strongly 
suggestive  of  the  evolution  idea.  At  the  same 
time,  it  must  be  re-emphasized  that  conviction 
as  to  the  value  of  the  evolution  theory  is  to  be 
attained,  not  by  a  laborious  induction,  but  by  its 
practical  justification  of  itself  as  a  working 
formula  in  the  study  of  all  orders  of  facts. 

Factors  in  Organic  Evolution. —  By  the  cu- 
mulative force  of  the  presumptive  evidence  we 
may  become  convinced  that  the  race  of  birds 
evolved  from  a  more  ancient  reptilian  stock, 
and  that  the  thousands  of  different  kinds  of 
living  forms  have  evolved  from  a  few  primitive 
types,  of  which  \ve  get  some  hint  in  ArduBOp- 
teryx,  the  oldest  of  the  extinct  birds.  It  is  quite 
another  matter,  however,  to  profess  to  under- 
stand the  precise  steps  and  factors  in  the  pro- 
cess by  which  •the  slow,  cold-blooded,  scaly 
beast  ever  became  transformed  into  the  quick, 
hot-blooded,  feathered  bird,  the  joy  of  creation.® 
The  only  possible  method  is  to  discover  the  fac- 
tors which  are  at  present  at  work  in  nature, 
to  combine  these  in  a  consistent  theory,  and  to 
test  this  by  applying  it  to  the  concrete  facts.  As 
it  is  quite  likely  that  we  have  not  as  yet  de- 
tected all  the  factors  at  present  operative  in 
producing  organic  change,  and  still  more  likely 
that  we  have  not  succeeded  in  rightly  estimating 
the  relative  value  of  these  factors,  no  complete- 
ness can  be  claimed  for  the  theory  of  organic 
evolution  in  any  of  its  forms.  It  is  also  evi- 
dent that  the  process  of  verification  which  must 
succeed  the  process  of  interpretation  will  neces- 
sarily demand  prolonged  observation  and  ex- 
periment. The  logical  possibilities  deduced  from 
a  study  of  particular  cases,  must  be  shown  to 
be  real  possibilities  for  each  particular  case. 
Already,  however,  considerable  progress  has 
been  made  in  this  respect,  and  a  more  stable 
evolution  theory  is  being  gradually  evolved. 

Originative  Factors, —  When  we  compare 
children  with  parents,  brother  with  brother, 
neighbor  with  neighbor,  native  with  foreigner, 
but  always  keeping  within  the  limits  of  what  is 
called  a  species,  such  as  the  domestic  sparrow 
(Passer  domesticus) ,  or  the  edible  snail  {Helix 
potnatia),  or  the  buttercup  (Ranunculus  Pica- 
ria),  we  find  that  the  individuals  are  not  by  any 
means  always  alike  in  all  their  characters.  We 
can  measure  many  of  the  observed  differences, 
and  make  curves  expressing  the  results.  There 
is  no  fact  more  certain  than  that  changes  in  the 
structure  of  plants  and  animals  do  occur  from 
generation  to  generation,  and  it  is  in  such 
changes  that  we  must  find  the  raw  material  of 
evolution.  When  the  observed  differences  arc 
studied  more  carefully,  it  becomes  apparent  that 
a  number  of  them  may  be  directly  connected 
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with  changes  or  differences  in  the  surrounding 
influences  or  environment,  or  with  changes  in 
the  activity  or  functions  of  the  organism.  It  is 
characteristic  of  these  changes  that  they  do  not 
appear  till  some  particular  change  or  difference 
in  the  environment  or  function  occurs,  and  that 
they  are  usually  exhibited  in  some  measure  by 
all  the  members  of  the  species  who  may  be  sub- 
jected to  the  given  environment,  or  who  may 
exhibit  the  given  change  of  function.  In  other 
words,  they  can  be  induced  experimentally.  It  is 
convenient,  as  we  have  already  noted,  to  call 
these  changes  ^modifications,'^  but  they  are  often 
referred  to  under  the  title  **acquired  characters.* 
A  ^modification^  is  a  change  in  bodily  structure 
which  transcends  the  limits  of  organic  elasticity^ 
which  has,  that  is  to  say,  some  persistence, 
which  may,  moreover,  be  correlated  with  definite 
changes  in  environment  or  in  function.  To  take 
simple  examples;  the  sun-burning  of  the  skin 
in  a  tropical  country;  the  changes  in  a  plant's 
leaves  and  flowers  when  it  is  transplanted  to  a 
quite  different  habitat;  the  alterations  of  even 
skeletal  structure  which  follow  a  peculiar  occu- 
pation or  function,  like  shoemaking;  the  change 
of  color  in  a  canary's  plumage  after  a  special 
diet;  the  dwarfing  of  water  snails  which  are 
reared  in  confined  space  where  they  have  insuffi- 
cient exercise,  etc.;  the  changes  in  a  brine 
shrimp's  tail  induced  by  altering  the  salinity  of 
the  water,  these  are  all  ^^modifications'* — bodily 
changes  which  have  some  measure  of  persist- 
ence. Such  "modifications^  are  often  of  consid- 
erable value  to  the  individuals  who  acquire  them, 
as  may  be  illustrated  by  unusual  hardening  of 
the  skin  on  positions,  like  the  sole  of  the  foot, 
which  are  subjected  to  unusual  influences  of 
pressure,  etc.,  in  people  who  go  barefoot  Many 
naturalists  regard  these  bodily  modifications  as 
forming  part  of  the  raw  material  of  evolution; 
but  this  cannot  be  the  case  unless  modifications 
are  as  such  in  some  degree  transmissible  to  the 
offspring,  and  this  has  not  as  yet  been  proved 
experimentally.  Unless  the  bodily  modifications 
have  a  specific  and  representative  effect  on  the 
germ  cells,  such  that  these,  when  they  develop 
into  offspring,  will  reproduce  the  modification  in 
some  measure,  then  these  modifications,  however 
important  in  the  individual  life,  are  not  of  direct 
importance  in  the  racial  evolution.  It  is  much 
too  soon  to  venture  on  any  dogmatic  statement 
on  the  subject,  but  as  yet  no  secure  evidence  of 
the  transmission  of  acquired  characters  has  been 
furnished 

Now,  when  we  consider  the  sum  of  observed 
differences,  and  the  sum  of  y^hat  may  be  prdved 
to  be,  or  may  be  plausibly  regarfded  as  ^modifi- 
cations,' we  find  that  the  latter  do  not  nearly 
equal  the  former.  It  is  necessary,  therefore,  to 
seek  for  some  other  source  of  the  observed  dif- 
ferences, and  it  is  customary  to  call  the  residual 
differences  (which  remain  after  subtracting  the 
modifications  from  the  observed  differences)  by 
the  technical  name  of  ^variations,*  the  term 
being  often  qualified  by  such  adjectives  as  ^spon- 
taneous,* •congenital,'  "constitutional,*  *germ- 
inaP  — all  of  which  refer  to  the  fact  that  we 
caxmot  relate  them  to  differences  or  changes  in 
environment  or  in  function.  These  "variations^ 
may  api^ar  very  early,  even  before  birth;  they 
are  exhibited  unequally  by  the  members  of  the 
species;  they  are  certainly  transmissible,  though 
not  always  transmitted;  they  are  such  as  may 
be  fairly  regarded  as  forming  the  raw  materials 
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of  possible  evolution.  As  to  their  causes,  it  is 
almost  premature  to  speak,  but  there  are  several 
obvious  possibilities,  none  of  which  is  without 
some  basis  of  fact.  Thus  (a)  the  variations  may 
be  due  to  the  readjustment  brought  about  in  the 
mingling  of  hereditary  qualities  which  occurs  in 
the  fertilization  of  the  egg  cell  by  the  sperm- 
atozoon; or  (b)  they  may  be  due  to  the  influ- 
ences on  the  complex  germinal  material  exerted 
by  the  variable  nutritive  conditions  within  the 
body,  or  by  the  variable  environment  external  to 
the  body.  There  is  no  doubt  that  many  diseased 
conditions  have  their  beginning  in  a  more  or  less 
mysterious  germinal  source;  they  cannot  be 
ascribed  to  the  direct  action  of  environment  or 
of  function  on  the  body;  they  are  congenital, 
constitutional,  innate  changes.  In  some  cases, 
where  the  rock  record  is  very  complete,  it  is  pos- 
sible to  study  the  variations  which  occurred  in 
the  distant  past.  Thus,  in  ammonites  and  nau- 
tiloids,  or  in  gasteropods  like  Paludina  and  Plan- 
orbis,  the  variations  which  lead  on  from  one 
species  to  another  have  been  studied  with  much 
success.  In  most  cases,  however,  the  rock 
record  is  much  too  imperfect  to  admit  of  this, 
and  it  thus  becomes  of  fundamental  importance 
to  discover  as  much  as  possible  in  regard  to  the 
variations  occurring  in  nature  at  the  present 
time.  For  it  is  only  when  we  have  certain 
knowledge  that  such  and  such  variations  do 
actually  occur  now,  that  we  are  justified  in 
supposing  that  similar  variations  may  have 
occurred  in  the  past.  With  this  study  of  varia- 
tion, especially  by  the  use  of  statistical  methods, 
considerable  progress  has  been  made.  Thus  we 
know  that  variations  are  continually  occurring, 
and  that  some  forms  are  more  variable  than 
others ;  that  the  variations  can  in  many  cases  be 
registered  on  symmetrical  curves,  so  that  the 
use  of  the  word  ^chance,*  except  in  its  mathe- 
matical sense,  is  inappropriate;  that  it  is  com- 
mon for  an  organism  to  vary,  not  in  one  par- 
ticular feature  by  itself,  but  in  many  characters 
at  once,  as  if  it  changed  as  a  whole  and  not 
piecemeal ;  that  some  variations  are  merely  what 
may  be  interpreted  as  due  to  an  incompleteness 
in  the  expression  of  the  normal  inheritance, 
while  others  are  new  departures ;  that  some  varia- 
tions are  very  minute,  the  variant  differing  from 
its  parent  just  as  one  stage  of  individual  growth 
differs  from  its  antecedent;  that  other  variations 
imply  changes  of  considerable  magnitude,  new 
structural  arrangements  appearing  suddenly  and 
with  some  measure  of  completeness,  so  that  thev 
may  be  said  to  be  "discontinuous*  or  "transif- 
ient,*  that  some  variations  are  disadvantageous 
and  lead  on  to  disease,  while  others  seem  from 
the  first  useful  and  adaptive  to  the  conditions  of 
life. 

Directive  Factors, —  As  webavc  seen,  the  raw 
material  of  progress  is  found  in  the  continual 
crop  of  variations,  and,  according  to  some,  in 
the  continual  occurrence  of  modifications.  But 
as  it^  is  not  certain  that  modifications  are  trans- 
missible, they  must  at  present  be  left  out  of  the 
evolution  scheme.  It  has  been  pointed  out,  how- 
ever, that  useful  modifications  may  be  of  indirect 
importance,  in  evolution  by  favoring  the  survival 
of  those  organisms  which  are  plastic  enough  to 
acquire  them  till  coincident  congenital  variations 
in  the  same  direction  may  have  had  time  to 
acquire  strength  and  persistence.  The  adaptive 
modification  acquired  by  each  successive  gener- 
ation afresh,  may  act  as  "a  screen  to  perpetuate 
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and  disvelop  congenital  varTations  and  correlated 
groups  of  these.*^  But  this  requires  to  be  sub- 
stantiated by  concrete  instances.  Similarly,  we 
require  a  period  of  precise  observation  before 
we  can  form  a  secure  judgment  in  regard  to  the 
scope  and  adequacy  of  the  directive  factors  of 
evolution,  which  are  summed  up  in  the  terms 
^'natural  selection*  or  ^elimination,*  and  ^^isola- 
tion.* At  present  our  view  must  depend  on  our 
conclusions  as  to  three  debatable  subjects:  (i) 
The  transmission  of  modifications  or  acquired 
characters;  (2)  the  nature  of  variations  and  the 
proportion  of  these  which  are  non-adaptive;  and 
(3)  the  extent  to  which  discriminative  elimina- 
tion occurs  in  the  struggle  for  existence. 

Natural  Selection. —  The  ^struggle  for  exist- 
ence* is  a  convenient  formula  for  a  certain  aspect 
of  animate  nature.  Most  living  creatures  have 
a  tendency  to  rapid  increase;  the  results  of  this 
often  come  into  conflict  with  the  increase  of 
their  means  of  subsistence,  or  even  with  the  lim- 
itations of  space ;  a  further  result  is  the  elimina- 
tion of  the  many  and  the  survival  of  the  few.  In 
other  words,  many  members  of  a  species  have  a 
shorter  life,  and  leave  fewer  or  less  successful 
offspring,  than  others.  The  so-called  ^^struggle* 
—  a  term  which  must  not  be  taken  too  literally  — 
may  begin  before  birth;  for  example,  between 
the  numerous  possible  egg  cells  among  which 
only  a  few  may  survive,  or  between  the 
numerous  spermatozoa,  only  a  small  percent- 
age of  which  may  survive  in  successful  fertiliza- 
tion. And  the  struggle  may,  as  Darwin  said, 
continue  on  to  the  hour  of  death.  There  is  a 
second  fundamental  reason  for  the  struggle, 
namely,  the  variability  of  the  physical  environ- 
ment—  climate,  weather,  temperature,  illumina- 
tion, pressure,  etc, — to  which  organisms  are  at 
the  best  only  relatively  well  adapted.  On  these 
primary  conditions  of  struggle  others  depend; 
for  example,  that  one  kind  of  organism  naturally 
feeds  on  another,  or  that  there  may  be  a  dispro- 
portion between  the  numbers  of  the  sexes,  so 
that  all  cannot  be  mated.  The  struggle  may  be 
between  the  living  creature  and  inanimate  nature, 
between  plants  and  animals,  between  one  race 
of  animals  and  another,  between  members  of  the 
same  species,  between  rival  males,  .  .  .  and  so 
on  till  we  come  down  to  the  germ  cells.  The 
objects,  too,  are  as  diverse  as  the  possible 
parties;  they  include  especially  (i)  individual 
existence  and  well-being;  and  (2)  the  continu- 
ance of  family  and  kin  —  both  of  them  objects 
of  great  complexity.  The  degrees  of  intensity 
are  not  less  diverse  —  from  life-and-death  strug- 
gle for  bare  subsistence  to  a  rivalry  in  the  pur- 
suit of  increased  pleasure;  but  the  intensity  will 
mainly  depend  on  the  rate  of  reproduction  and 
the  variability  of  the  environment.  In  short,  the 
\  struggle  for  existence  Is  a  function  of  numerous, 

fartly  dependent,  partly  independent  variables, 
t  is  a  general  technical  expression  of  what 
occurs  whenever  the  effectiveness  of  an  organic 
response  is  of  critical  moment  in  relation  to  con- 
tinuance and  well-being. 

The  fact  of  elimination  is  obvious,  the  diffi- 
culty is  to  decide  how  far  it  is  discriminative. 
The  occurrence  of  a  storm  may'  thin  the  ranks 
of  an  overcrowded  community,  but  it  cannot  be 
assumed  that  the  survivors  do  ^survive  in  virtue 
of  the  possession  of  particular  characters.  This 
has  to  be  proved  by  careful  comjparison  of  the 
survivors  and  the  eliminated,  and  it  -cannot  be 
said  that  this  has  yet  been  done  in  a  sufficient 


number  of  cases  to  give  us  the  security  w« 
should  wish  to  have  in  speaking  of  discriminate 
elimination  or  selection.  The  task  is  the  more 
difficult  since  elimination  does  not  necessarily 
mean  immediate  death,  but  may  only  mean  a 
shorter  or  less  vigorous  life  and  fewer  and  less 
vigorous  offspring.  It  is  evident  that  when  the 
farmer  thins  the  turnip  crop  with  rapid  strokes 
of  the  hoe,  he  is  for  the  most  part  an  indiscrim- 
inating  eliminator,  though  he  may  now  and  again 
pause  to  spare  a  particularly  promising  plant 
which  happens  to  catch  his  eye.  The  theory  of 
natural  selection  is  based  on  the  assumption  (in 
some  cases  verified)  of  discriminate  elimination, 
for  the  fundamental  idea  of  the  theory  is  that  in 
the  struggle  for  existence  those  forms  are  eh'm- 
inated  which  are  relatively  unfit,  the  survivors 
being  those  which  are  varying  in  the  direction 
of  greater  fitness  or  more  perfect  adaptation  to 
the  particular  conditions  of  their  life.  It  must 
be  borne  in  mind  that  by  the  phrase  ^survival  of 
the  fittest,*  evolutionists  always  mean  the  sur- 
vival of  the  fittest  relative  to  given  conditions. 

Isolation. —  It  has  often  been  urged  as  an 
objection  to  the  Darwinian  theory,  that  particu- 
lar variations  of  small  amount  would  tend  to  be 
lost  or  neutralized  by  intercrossing.  In  his  arti- 
ficial selection  the  breeder  takes  measures  to 
prevent  this  by  isolation,  but  what  is  the  factor 
m  natural  conditions?  In  answer  to  this  objec- 
tion, it  has  been  suggested  that  numerous  similar 
variations  may  occur  at  once,  for  example,  under 
the  influence  of  a  similar  environmental  stim- 
ulus. It  may  also  be  answered  that  the  expe- 
rience of  breeders  and  cultivators  shows  that  var- 
iations are  by  no  means  always  readily  swamped, 
even  in  the  absence  of  isolation.  Some  new 
departures  have  a  remarkable  potency  for  per- 
sistence even  when  the  conditions  do  not  appear 
favorable.  It  is  possible  to  conceive  of  a  strug- 
gle for  existence  within  the  fertilized  ovum, 
wherein  the  physical  basis,  corresponding,  let  us 
say,  to  a  strongly  marked  paternal  variation,  as- 
serts its  ^prepotency,*  and  expresses  itself  in 
development  through  succeeding  generations 
even  without  co-operation  from  a  similar  char- 
acteristic on  the  maternal  side.  But  the  answer 
which  has  been  emphasized,  especially  by  Ro- 
manes and  Gulick,  is  expressed  in  the  word 
isolation.  Under  this  term  is  included  a  variety 
of  ways  in  which  free  intercrossing  between 
members  of  a  species  is  prevented,  for  example, 
by  geographical  barriers,  by  changes  of  habit,  by 
reproductive  variations  causing  mutual  sterility 
or  incompatibility  between  two  sections  of  a 
species  living  on'  a  common  area,  and  so  on. 
There  can  be  little  doubt  that  isoltation  in  some 
of  its  forms  has  been  an  important  factor  in 
evolution,  but  there  is  still  lack  of  sufficiently 
precise  evidence  in  regard  to  the  supposed 
swamping  without  isolation,  and  in  regard  to  the 
general  prevention,  of  free  intercrossing. 

Thus,  at  the  present  date,  we  are  led  to  the 
conclusion,  that  while  the  general  conception  of 
evoution  stands  more  firmly  than  ever  as  a  rea- 
sonable modal  interpretation  of  organic  nature, 
there  is  great  uncertamty  in  regard  to  almost 
every  question  concerning  the  factors  in  the  evo- 
lution process.  It  may  also  be  noted  in  conclu- 
'sion  that  the  evolutionist's  task  is  altogether  a 
scientific  one,  and  has  in  itself  nothing  whatever 
to  do  with  ultimate'  problems.  The  evolutionist 
interpretation  is  not  in  the  slightest  degree  a 
philbsophy  of  nature,  but  an  attempt-to  show  how 
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the  present  may  be  accounted  for  in  tcf-ms  of  the 
past  by  the  intrinsic  factors  observed  to  be  at 
work.  Neither  in  this  nor  in  any  of  his  tasks 
does  the  scientific  investigator  seek  after  ulti- 
mate  explanations.  At  some  point  or  otlier  he 
assumes  to  start  with  an  original  institution  of 
the  order  of  nature,  in  other  words  a  creation, 
and  at  no  point  does  he  imagine  that  he  is  doing 
more  than  working  out  a  formula  to  fit  facts. 

John  Fiske. 

Evora,  S'voo-ra  (ancient  EboRx\),  Portugal, 
capital  of  the  province  of  Alemtejo,  72  miles 
east  of  Lisbon:  It  is  a  very  ancient  city ;  Quin- 
tns  Sertorius  took  it  in  80  B.C.,  and  it  was  also 
conquered'  by  the  Moors  in  715,  but  *  recovered 
from  them  in  1139.  Among  the  famous  Roman 
antiquities  of  Evora  are  the  temple  of  Diana, 
with  fine  Corinthian  columns;  an  aqueduct 
erected  by  Quintius  Sertorius,  and  restored  in 
the  i6th  century,  which  still  supplies,  the  city 
with  Wfiter ;  and  the  beautiful  tower,  surrounded 
by  Ionic  ooUimns,  at  the  extremity  of  the  aquei- 
duct,.  and  which,  although  it  has  existed  since 
70  ac.,  is  in  almost  perfect  preservation.  It  has 
an  archiepiscopal  library,  containing,  besides 
some  25,000  volumes,  several  ^pictures  of  great 
merit.  There  are  some  manufactures  of  cotton, 
cloth,  and  hats,  and  a  trade  in  wine.    Pop.  15,134. 

Evremond,  avr-mon.  '  Sec  Saint  Evremond. 

Evrcux,  a.-vre  (ancient  Civitas  Eburovi-' 
cum),  France,  the  capital  of  the  department  of 
Eure;  on  the  Iton;  57  miles  west  by  northwest 
of  Paris.  It  is  one  of  the  oldest  towns  of 
France,  and  its  ruins  and  existing  ancient  Nor- 
man buildings  show  its  antiquity.  The  most 
noted  of  the  buildings  are  the  Church  of  Saint 
Taurin,  the  bishop's  palace,  dating  back  to  1484 ; 
the  Tour  de  THorloge,  built  in  the  same  century, 
is  also  one  of  the  prominent  features  of  the 
town.  The  educational  institutions  located 
there  include  two  theologi(ial  seminaries,  a 
library,  a  lycee,  and  a  small  museum.  The  his- 
tory of  the  town  has  been  of  the  same  tumultu^ 
ous  order  as  that  of  many  other  towns  in  that 
section  of  France,  having  been  taken  from  the 
Romans  by  Clovis;  the  Normans  under  Rollo 
pillaged  the  town  in  892;  Henry  I.  of  England 
captured  it  in  iiig,  laying  it  in  waste  by  fire; 
Philip  Augustus  of  France  took  it  in  1194  and 
in  iigg;  and  during  the  wars  of  the  15th  cen- 
tury between  the  French  and  English  it  was  the 
scene  of  many  bloody  conflicts,  being  passed 
from  the  control  of  one  to  the  other  many 
times.  The  principal  manufactures  are  hosiery, 
leather,  tiles,  and  bricks.  P6p.  (of  the  com- 
niune)  17,113. 

Ewald,  Georg  Heinrich  August,  ga-org 
hln'riH  ow'goost  a'valt,  German  Orientalist 
and  biblical  critic:  b.  Gotttngen  16  Nov.  1803; 
d.  there  4  May  1875.  As  a  ^udent  he  published 
his  first  critical  work,  ^Die  Composition  der 
(ktiesis.^  He  became  professor  of  theology  at 
Gtittingen  in  .iS^j,  and  in -1835  profossor' of 
Oriental  languages.  As  one  of  the  seven  profes- 
sors of  Goltingen  who  signed  the  protest  against 
the  abro^tipn  by  King  .Ernest  Augustus  of  the 
Hanoverian  constitution,  he  lost  his  position^ 
and  accepted,  in  1838,,  a  call  to  Ttibiogen  as  pro^ 
fessor  of  philosophy.  He  returned  in  1848  to 
Gotting«m  and  resumed  his  old  posttioo.  When 
Hanover  was  annexed  by  Prussia  in  1866  he 
htG^mt,  a  zealous  deftoder  ol  the  rights  of*  the 


ex-king,  and  this  led  to  his  removal  from  his 
university  chair,  though  his  salary  was  con- 
tinued. He  was  elected  several  times  a  member 
of  the  diet,  where  he  spoke  strongly  in  favor 
of  the  restoration  of  the  Hanoverian  monarchy. 
His  ^Kritische  Grammatik  der  hebraischen 
Sprache^  (Critical  Grammar  of  the  Hebrew 
Language)  (1827),  afterward  merged  in  his 
^Ausfithrliches  Lehrbuch  der  hebraischen 
Sprache,*  and  continually  enlarged  (8th  edition,' 
1870),  formed  an  epoch  in  the  study  of  Hebrew; 
and  placed  Ewald  in  the  first  rank  among  schol- 
ars. <Das  Hohe  Lied  Salomos^  (The  Song  of 
Solomon) ;  <Die  poetischen  Bucher  des  Alten 
Bundes>  (The  Poetical  Books  of  the  Old  Testa- 
ment) ;  ^Die  Propheten  des  Alten  Bundes,^  con- 
taining a  translation  and  interpretation  of  all  the" 
prophets  in  chronological  order;  together  with 
his  ^Geschichte  des  Volks  IsraeP  (History  of 
the  People  of  Israel);  and  *Die  Alterthiimer 
des  Volks  IsraeP  (The  Antiquities  of  the  People 
of  Israel),  are  his  principal  works  on  the  Old 
Testament.  The  ^History  of  IsraeP  is  consid- 
ered his  greatest  work,  and,  like  others  of  his 
more  important  writings,  has  been  translated 
into  English.  On  the  New  Testament  he  wrote, 
among  other  works:  ^Uebersetzung  und  Erkla- 
rung  aller  Bucher  des  Neuen  Testaments  > 
(Translation  and  Explanation  of  all  the  Books 
of  the  New  Testament).  Another  important 
work  is  ^Die  Lehre  der  Bibel  von  Gott,  oder 
Theologie  des  Alten  und  Neuen  Bundes>  (the 
Doctrine  of  the  Bible  regarding  God,  or  Theol- 
ogy of  the  Old  and  New  Testaments).  He  also 
wrote  philological  treatises  on  various  eastern 
languages,  and  on  subjects  connected  with  them, 
among  which  may  be  mentioned  works  on  the 
Book  of  Enoch,  on  Phoenician  inscriptions,  on 
Phoenician  views  regarding  the  creation  of  the 
world,  on  Arabic  Grammar,  and  ^Linguistic 
Studies.  >  From  184^5  be  issued  a  serial 
almost  entirely  written  by  himself  called  ^Die 
Jahrbiicher  der  biblischen  Wissenschaft^  (Year 
Books, of  Biblical  Science). 

Ewald,  a'vSld,  Herman  Fredcrik,  Danish 
novelist:  b.  Copenhagen  13  Dec.  1821.  The 
most  noteworthy  of  his  novels  are:  ^Valdemar 
Krone:  Story  of  His  Youth>  (r86o);  <The 
Nordby  Family  >  (1862);  <  Johannes  Falk> 
(1865)  ;  <  Charles  Lyng,\  a  fine  character  study. 
He  also  wrote  several  historical  novels  popular 
both  in  the  original  and  in  Gierman  translations : 
<The  Swedes  at  Kronb6rg>  (1867);  <Agathe> 
(1873);  ^Knud  Gyldenstjerne>  (1875);  ^Anna 
Hardenberg>  (1880);  <The  Queen's  Maidens> 
(1885);  <Crfiffcnfeld>  (1888);  <Clara  Bille> 
(1892). 

Ewald,  or  Evald,  'Johannes,  yo-han'nis, 
Danish  poet:  b.  Copenhagen  18  Nov.  1743;  d. 
there  17  March  1781.  At  15  he  ran  away  anct 
enlisted  in  the  Prussian  service.  Being  com . 
pelled  to  join  a  regiment  of  artillery  at  Magde 
burg,  instead  of  being  attaclied;  to  the  hussars 
is  he  had  been  promised,  he  deserted  the  Prus- 
sifin  standard  in  the  Seven  Years  \)rar,  ^nri 
entered  the  Austrian  service.  After'  a  few 
months  he  returned  honie  and  began  td  appb- 
hirtiself  seriously  to  theology.  On  the  death  of 
Frederick  V.  of  Denmark  he  was  requested  to 
GOfhpose  an  elegy  (1766);  and^e^^eti^raVad' 
miration  with'  which  it  was  received  roufeed"  hi»' 
ambition  and  he  sobn  becfame  one  of  the '  mosl- 
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eminent  lyric  and  tragic  poets  of  his  nation. 
His  opera  the  <  Death  of  Balder >  (1774),  the 
subject  of  which  is  taken  from  the  northern 
mythology,  and  his  ^Rolf  Krage^  (i77o),  a 
tragedy  taken  from  the  ancient  history  of  Den- 
mark, are  works  which,  notwithstanding  many 
defects,  bear  the  impress  of  true  genius;  but 
by  some  his  lyrical  drama  ^The  Fishers^  0779) 
is  ranked  as  the  finest  of  all  his  works.  As  a 
lyric  poet  he  is  most  popular  at  the  present  day, 
and  several  of  his  odes  and  elegies  are  among 
the  best  that  modem  times  have  produced.  Con- 
sult Jorgensen,  ^Johannes  Ewald>   (1888). 

Ewart,  James  Cossar,  British  zoologist: 
b.  Penicuik,  near  Edinburgh,  26  Nov.  1851.  He 
was  educated  at  Edinburgh  University,  where 
he  graduated  M.D.,  and  was  appointed  demon- 
strator of  anatomy  1874.  In  1875  he  became 
conservator  of  the  museum,  University  College, 
London;  in  1878  professor  of  natural  history, 
Aberdeen  University;  and  in  1882  professor  of 
the  same,  Edinburgh  University,  when  he  was 
also  appointed  member  of  the  Scottish  Fishery 
Board.  In  London  he  made  researches  into  the 
bacillus  of  splenic  fever,  etc.,  and  at  Aberdeen 
founded  the  first  marine  laboratory  in  Britain, 
where,  with  the  late  Dr.  Romanes,  he  made 
researches  into  the  locomotor  system  of  the 
echinoderms,  which  was  the  subject  of  the 
Croonian  lecture  of  the  Royal  Society  1881.  He 
conducts  the  fishery  investigations  into  the  fer- 
tilization and  life  history  of  the  herring,  white- 
bait, and  other  food-fishes,  and  directs  a  Targe 
corps  of  assistants  in  the  work  at  various  sta- 
tions. He  established  lectureships  in  his  uni- 
versity in  embryology  and  the  philosophy  of 
natural  history,  and  organized,  for  the  students, 
a  union.  At  Penicuik  he  has  conducted  the 
costly  experiments,  with  which  his  name  is 
widely  known,  into  the  development  of  the 
horse,  and  hybridizing  of  equine  species,  in- 
cluding the  quagga,  zebra,  and  island  pony,  in 
different  ways;  and  disproved  the  hoary  theory 
as  to  the  influence  of  previous  impregnation 
(telegony).  Among  his  publications  arc:  ^The 
Electric  Organs  of  Skate>  (188&-9)  ;  ^Thc 
Cranial  Nerves  and  Lateral  Sense  Organs  of 
Elasmobranchs^  (1889);  ^The  Development  of 
♦he  Horse^  (1894);  ^Telegony  and  Reversion^ 
( 1887)  ;  ^  A  Critical  Period  in  the  Development 
of  the,  Horse>  (1889);  <Guide  to  Hybrids> 
(1900). 

Bwbank,  u'bank,  Thomas,  American  sci- 
entist: b.  England  11  March  1792;  d.  New 
York  16  Sept.  1870.  He  came  to  America  about 
1819  and  engaged  in  manufacturing  (1820-36). 
He  was  United  States  commissioner  of  patents 
1849-52.  His  publications  include:  *The  World 
a  Workshop,  or  the  Physical  Relation  of  Man 
to  the  Earth>  (1855)  ;  <Life  in  Brazil,>  with  an 
appendix  on  a  collection  of  American  antiquities 
(1857) ;  < Reminiscences  in  the  Patent  Office^ 
(1859);  ^Thoughts  on  Matter  and  Force^ 
(1858) ;  and  < Inorganic  Forces  Ordained  to 
Supersede  Human  Slavery,^  an  essay. 

£well.  u'el,  Alice  Maude,  American  novel- 
ist :  b.  Prince  William  County,  Va..  7  Nov.  i86a 
She  has  published  ^A  White  Guard  to  Satan,* 
an  historical  novel  (1900). 

Bwell,  Benjamin  Stoddert,  American  edu- 
cator: b.  Washington,  D.  C,  10  June  1810;  d. 
lames  City,  Va.,  19  June  1894.    He  was  grad- 


uated at  West  Point  1832,  taught  mathematics 
there  until  1836^  and  later  served  as  assistant 
engineer  of  the  Baltimore  &  Susquehanna  Rail- 
road, becoming  professor  of  mathematics  at 
Hampden-Sidney  College  1839,  where  he  re- 
mained till  1846.  He  filled  a  similar  chair  at 
Washington  University,  Lexington,  Va.,  1846-8, 
when  he  went  in  the  same  capacity  to  WiUiam 
and  Mary  College,  becoming  its  president  1854, 
and  president  emeritus  1888.  He  was  in  com- 
mand of  the  32nd  Regiment,  Virginia  Volun- 
teers, from  1861-2,  and  adjutant-general  of  the 
Confederate  army  on  the  staff  of  Gen.  Joseph 
E.  Johnston,  when  he  was  commander  of  the 
departments  of  Tennessee  and  Mississippi 
1862-4. 

Ewell,  Marshall  Davis,  American  lawyer: 
b.  Oxford,  Mich.,  18  Aug.  1844.  He  was  grad- 
uated at  the  University  of  Michigan  Law 
School  (1868),  and  was  professor  of  common 
law  in  the  Union  College  of  Law,  Chicago, 
from  1877  until  the  founding  of  the  Kent  Col- 
lege of  Law,  in  which  he  became  professor  of 
international  law,  dean,  and  president.  He  is 
well  known  as  a  microscopist,  and  was  elected 
a  Fellow  of  the  Royal  Microscopical  Society  of 
London  (1886),  and  president  of  the  American 
Microscopical  Society  (1893)'.  ^^  ^^^  edited: 
<Blackwell  on  Tax  Titles>  (1875)  ;  ^Illinois  Re- 
ports >  (Vols.  XXXII.-XXXVI.  inclusive, 
1877)  ;  ^Washburn's  Manual  of  Criminal  Law* 
(1878)  ;  ^Evans  on  Agency^  (1879)  ;  ^Lindley 
on  Partnership^  (1881);  and  written:  ^Lead- 
ing Cases  in  Disabilities^  (.1876)  ;  ^Treatise  on 
the  Law  of  Fixtures >  (1877)  ;  ^Essentials  of 
the  Law>  (1882);  <  Student's  Manual  of  Med- 
ical Jurisprudence*   (1887). 

.  Swell,  Richard  Stoddert,  American  sol- 
dier: b.  Georgetown,  D.  C,  8  Feb.  1817;  d. 
Springfield,  Tenn.,  25  Jan.  1872.  He  was  gradu- 
ated at  the  United  States  Military  Academy  in 
1840,  and  served  during  the  Mexican  war  with 
Scott  from  Vera  Cruz  to  the  City  of  Mexico. 
At  the  outbreak  of  the  Civil  War  he  resigned  his 
commission  in  the  National  army;  joined  the 
Confederates;  was  actively  engaged  throughout 
the  war  and  attained  the  rank  of  lieutenant- 
general.  He  was  at  the  battles  of  the  first  and 
second  Manassas,  where  he  lost  a  leg.  Front 
Royal,  Cross  Keys,  Port  Republic,  and  Cedar 
Mountain ;  and  was  later  placed  in  command  of 
the  Second  Corps  of  Gen.  Lee's  army,  upon  the 
death  of  ^Stonewall*  Jackson.  In  this  capacity 
he  was  in  personal  command  and  led  the  charges 
of  the  corps  at  the  capture  of  Winchester  at 
Gettysburg,  the  Wilderness,  and  Spottsylvania 
Court  House,  but  was  transfcrred>to  the  De- 
partment of  Richmond  after  these  engagements, 
owing  to  his  inability  to  withstand  the  hard- 
ships of  another  campaign,  on  account  of  his 
wounds.  He  was  later  captured  at  Sailor's 
Creek.    After  the  war  he  retired  to  private  life. 

Ewer,  fi'ir,  Ferdinand  Cartwright,  Ameri- 
can Episcopal  clergyman:  b.  Nantucket,  Mass., 
22  May  1826;  d.  Montreal,  Canada,  loOtt.  1883. 
He  was  graduated  at  Harvard  1848.  After  sev- 
eral years  devoted  to  journalism  he  entered 
the  Episcopal  ministry  and  became  rector  of 
Grace  Church,  San  Francisco,  1858.  In  1862  he 
was  chosen  rector  of  Christ  Church,  New  York. 
but  his  introdnction  of  ceremonies  and  practices 
not  usual  in  Episcopal  churches  caused  to  much 
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opposition  that  he  ^^ijgtMfd  tS^l.  Sotne  friendfe 
organized  for  him  the  parish  ol  St.  Ign«iH«B, 
^^ew  York,  of  whkb  he  continued  recfcyr-tiU  Ufa 
death.  He  was'  an  aWe  •  controversialisf*  ai%4 
wrote:  '^Two  Eventfaf  Nights,  or  the  Fattacics 
of  Spirittialism  Exposed^  (1856);  < Sermons  ott 
the  Failure  of  Frotestantism>  (1869) ;  <Catho- 
lidty  m  its  Relations  to  Pttotestantism  and  Ro^ 
manism>  (1878);  <The  Operation  of  the  Holy 
Spirit>  (1880);  'Grbxnmef  of  Theology  > 
(1880). 

£w6i%,  Q'erz,  Extb.  P.,  American  military 
officer :  h:  Kew  York.  He  entered  the  army  in 
January  1862,  and  after  successive  promotions 
WAS  commissioned  brigadier-goieral  of  volun- 
teers in  December  iS^i  and  placed  in  com-» 
mand  of  troops  in  San  Luis,  Caba*  During  the 
Civil  War  he  distinguished  himself  at  Hoover's 
Gap  and  in  tiie  battle  of  Chattanooga,  and  was 
brevetted  major,  27  Feb.  1890,  for  gallantry  in 
action  against  the  Indians  under  Crazy  Horse, 
Tongue  River,  Montana^  8  Jan.  1877. 

Ewin£.  ulng,  Emma  Pike,  American  edu- 
cator; b.  Broome  Cpunty,  N.  Y.,  July  1838.  She 
was  married  to  W.  P.  Ewing  m  1863.  Since 
1880  she  has  been  prominent  as  a  teacher  of  and 
lecturer  on  cookery  and  domestic  economy.  She 
conducted  a  school  of  cooking  in  Chicago 
(1880-3)  ;  was  professor  of  domestic  economy, 
Iowa  Agricultural  College  ( 1883-7) »  and  Pur- 
due University  (1887-9).  She  has  also  been 
dean  of  the  CThautauqua  Assembly  Cooking 
School  (1882-99),  and  director  of  the  model 
school  of  household  economics  in  connection 
with  Marietta  College,  Ohio  (1898).  She  has 
published:  ^Cooking  and  (^stle  Building^ 
(1880);  ^The  Art  of  Cookery>  (1897);  <Cook- 
ery  Manuals^  (1884)  ;  ^Text-books  of  Cookery* 
(1898). 

Ewing,  Hugh  Boyle,  American  soldier:  b. 
Lancaster.  Ohio,  31  Oct  1826;  d.  there  30 
June  1905.  He  was  educated  at  the  United 
States  Military  Academy;  in  1849  went  to 
California  in  charge  of  an  expedition  sent 
out  by  his  father,  then  Secretary  of  the 
Interior,  to  rescue  emigrants  from  the  snow- 
bound Sierras,  whence  he  returned  in  1852; 
practise  law  in  St.  Louis  1854-6,  and  in  Leaven- 
worth, Kan.,  1856^.  He  served  through  the 
Civil  War,  becoming  a  brevet  major-general; 
was  United  States  minister  to  The  Hague 
1866-70,  and  wrote:  «A  Castle  in  the  Air> 
(1887)  ;  'The  Black  List>  (1893)  ;  etc. 

Ewing,  James  Alfred,  Scotch  engineer:  b. 
Dundee  27  March  1855.  From  early  childhood 
his  mind  was  bent  on  the  sttidy  of  scientific 
subjects,  especially  mechanical  engineering,  and 
after  receivmg  an  elementary  educatwn  at  the 
Dundee  High  School,  he  took  a  course  of  scien- 
tific studies  at  the  University  of  Edinburgh. 
For  several  years  until  1878  be  was  assistant 
in  telegraph  engineering,  in  which  year  he  was 
appointed  to  the  chair  of  mechanical  engineering 
at  the  University  of  Tokyo.  Japan.  During  his 
term  of  five  years  as  instructor  there  he  did 
much  important  work  in  measuring  the  vibra- 
tions of  the  earth  during  an  earthquake  by 
means  of  instruments  nf  his  own  invention. 
So  entirely  new,  original,  and  exhaustive  were 
these  investigations  that  in  1883  the  university 
published  them  under  the  name  ^Earthquake 
Measurement> ;  the  Seismological  Socictv  of 
Japan  also  published  some  of  the  results  of  his 


researches;  In '  1883  he  returned  to  Dtmdee, 
where  he  became  pntyfessor  of  engineering  in 
University  College ;  m  1890  accepting  the  pro-* 
fessorship  of  applied  mechanics  iat'  CantblfidgdJ 
H<i  has  published:  < Magnetic  Induttloh  in 
Iron  'and  Other  Metals>  (1892) ;  <the  Steaift 
Engine  and  Othdr  Heat  Engines^  (1894)  ;  ^The*^ 
Strength  of  Materials  >  (1899)  ;  etc. 

Ewihg,  John,  American  Presbyterian  min.- 
ister  ai^d  mathematician:  b.  Nottingham, , Md.,' 
22  June  1732;  4.  Philadelphia,  Pa.,  8  Sept.  1802. 
As  a  youth  he  exhibited  marked  ability  ii^ 
mathematics  and  later  took  a  course  of  study  in 
Princeton  College,  where  an  his  senior  year  he 
also  acted  as  a  tutor  in  the  grammar  schooL 
Upon  graduating  in  17SS  he  was  appointed  in- 
structor in  the  college.  He  then  became  inter- 
ested in  theology  and  after  finishing  his  eourse 
in  divinity  was  licensed  to  preach  by  the  pres- 
bytery  of  Newcastle,  Del.  In  1758  he  received 
his  appointment  as  instructor  of  the  philosoph-* 
ical' department  in  the  College  of  Philadelphia 
and  in  1759^  became  pastor  of  the  first  Presby-" 
terian  church  in  thai  city,  remaining  such  until 
1773  when  he  was  sent  to  England  to  soKeit 
pecuniary  aid  in  the  establishment  of  an  acad- 
ciqy.  In  1775  be  returned  to  his  native  land, 
and  in  1779,  when  the  Colleige  of  Philadelphia 
was  changed  to  the  University  of  Pennsylvania, 
he  was  placed  in  the  station  of  provost,  and 
officiated  in  that  capacity  until  his  death.  He 
was  elected  to  the  vice-presidency  of  the  Amern 
ican  Philosophical  Society  and  contributed  many 
valuabk  articles  to  its  ^Transactions.^  He  also 
contributed  many  articles  on  astronomical  sub- 
jects to  the  American  edition  of  the  ^Encyclo- 
paedia Britannica.^  He  was  also  selected  to 
serve  on  the  commission  to  establish  the  Dela- 
ware State  boundary  line,  and  also  to  settle  the 
boundary  lines  between  Massachusetts  and  Con- 
necticut, and  Pennsylvania  and  Virginia.  His 
^Lectures  on  Natural  Philosophy^  (2  vols. 
1809),  and  a  collection  of  sermons  were  oub- 
lished  after  his  death. 

Ewing,  Juliana  Horatla  Oatty,  English 
writer  for  young  people:  b.  Ecclesfield,  York- 
shire, T841;  d.  Bath,  Somerset,  13  May  1885. 
She  contributed  largely  to  a  magazine  started 
by  Mrs.  Gatty,  her  mother.  On  her  mother's 
death  the  magazine  was  edited  by  her  and 
her  sister  conjointly,  and  many  of  her 
best  stories  first  appeared  in  it.  Of  her  de- 
lightful tales  of  child-life  we  may  mention: 
<Mrs.  Over-the- Way's  Remembrances^  (1869); 
«The  Brownies>  (1870) ;  <A  Flat-iron  for  a 
Farthing>  (1873)  ;  <Lob-lie-by-the-Fire>  (1874)  ; 
<Six  to  Sixteen^ ;  <Jan  of  the  Windmill >  (1876)  ; 
<A  Great  Em€rgency>  (1877)  ;  ^We  and  the 
Worid>  (i88i> ;  <01d  Fashioned  Fairy  Tales> ; 
^Brothers  of  Pity>  (1882)  ;  <The  Doll's  Wash> ; 
^Master  Fritx^ ;  <0ur  Garden > ;  <A  Soldier's 
Children^  ;  <Three  Little  Nest  Birds> ;  <A  Week 
Spent  in  a  Glass  House> ;  <A  Sweet  Little 
Dear>;  and  <Blue  Red>  (1883);  and  <Jack- 
anapes^  (1884).  A  biography  by  her  si«;ter,  Ho- 
ratia  K.  T.  Gatty,  was  published  in  iSSq  under 
the  title  < Juliana  Horatia  Ewing  and  Her 
Books.> 

Ewing,  Thomas,  American  statesman:  b, 
near  West  Liberty,  Va..  ^  Dec.  1789;  d.  Lan* 
caster,  Ohio,  26  Oct  1871.  He  Was  graduated 
at  the  Ohio  University  in  Athens  in  1815;  ad-  ^ 
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mitted  to  the  bar  in  1816;  and  practised  law  for 
15  vears.  He  was  a  United  States  senator  from 
Ohio  1831-7  and  1850-1-  secretary  of  the 
treasury  under  President  Harrison  in  1841 ;  and 
secretary  of  the  interior  under  President  Taylor 
in  1849.  In  the  United  States  Supreme  Court 
Ihe  ranked  among  the  foremo^  lawyers  of  the 
nation.  During  the  Civil  War  his  judgment  in 
matters  of  state  was  frequently  sought  by  Presi- 
dent Lincoln.  When  the  capture  of  Mason  and 
Slidcll  brought  England  and  the  United  States 
to  the  very  point  of  hostilities,  Ewin^  sent  the 
famous  telegram  that  was  really  decisive  of  the 
whole  trouble:  *There  can  be  no  contraband 
of  war  between  neutral  ports*  —  and  it  was 
his  advice  that  finally  prevailed  over  Everett's 
opinion,  and  the  envoys  were  set  free. 

Ex  Parte,  eks  par'te  (Lat.  «from  a  part]^), 
a  law  Latin  term  used  in  reference  to  an  action 
taken  by  either  party  to  a  suit  or  other  legal 
proceeding,  or  on  behalf  of  such  party,  without 
notice  to  the  other.  Ex  parte  evidence  or  hejar- 
ings  are  frequently  made  use  of  without  being 
regarded  as  an  infringement  of  the  rights  of  the 
opponent.  In  a  derived  sense  the  term  indicates 
a  lack  of  accuracy  or  impartiality  in  a  statement. 

Ex  Post  Facto  (eks  post  fakto)  Law 
(Lat.  *from  what  is  done  afterward®),  one 
made  after  an  offense  and  taking  effect  retro- 
actively. The  provision  in  the  Constitution  of 
the  United.  States,  Art.  I.,  sec  9,  clause  3, 
that  •no  ...  ex  post  facto  law  shall  be 
passed,®  has  been  interpreted  to  refer  only  to 
crimes,  and  in  that  sense  the  words  are  com- 
monly used.  The  following  have  been  decided 
to  come  within  the  scope  of  the  phrase:  Every 
law  that  makes  an  action' done  before  its  pas- 
sage, and  innocent  when  done,  criminal,  and 
punishes  such  action :  every  law  that  aggra* 
vates  a  crime,  or  makes  it  greater  than  when 
committed;  every  law  that  changes  the  nature 
of  the  punishment,  or  makes  it  greater  than  at 
the  time  the  act  was  committed;  every  law 
that  alters  the  rules  of  evidence  so  as  to  make 
it  easier  to  convict  the  offend****;  every  law 
that,  while  not  avowedly  relatiuej  to  crimes,  in 
effect  imposes  a  penalty  or  th*  deprivation  of 
a  right;  every  law  that  deprives  persons  ac- 
cused of  crime  of  some  lawful  protection  to 
which  they  have  become  entitled,  as  a  former 
acquittal.  Such  law§  are  therefore  contrary  to 
the  Constitution.  Consult:  Cooley,  < General 
Principles  of  Constitutional  Law  in  t^e  United 
States>   (3d  ed.    1900). 

Exactions  (from  Lat.  exactio,  aci  of  driv- 
ing out,  forcing  out,  a  forced  contribution), 
a  legal  term  of  ecclesiastical  jurisprudence, 
used  in  the  Middle  Ages  to  denote 
such  duties  or  contributions,  demanded 
by  the  clergy  of  their  parishioners,  as 
were  extraordinary,  either  because  they  were 
new  and  against  custom  or  because  their  amount 
was  unduly  increased.  They  were  illicit,  and  it 
was  found  necessary  repeatedly,  to  denounce 
their  unlawfulness-  The  power  of  the  clergy 
over  their  parishioners,  or  of  the  bishops  over 
the  subordinate  clergy  was  so  great  that  it  was 
easy  for  them  to  make  the  most  outrageous 
exactions,  in  589  the  third  Council  of  Toledo 
forbade  the  bishops  exac'iiones  diode  si  vel 
damna  inlHgare^  and  the  meaning  of  this  is  more 
exactly  defined  by  Leo  IV.,  who,  in  853,  forbade 


the  bishops  to  exact  from*  the  Ocrgf  and  eccle- 
siastical mstittitions  of  their  dioceses  'dationes 
ultra  statuta  patrum  aut  super  appositae  in  an^ 
gariis.^  Yet,  in  1179,  Alexander  III.  foupd  it 
necessary  to  repeat :  ^Prohibemus  i^e  ab  abbat- 
ibus  vel  episcopis,  aliisve  praelatis  novi  census 
imponantur  ecclesiis,  nee  veteres  augeantur  nee 
partum  redituum  suis  usibus  appropriare  prse- 
somant.' 

ExamineiB,  Medical,  in  some  States,  as 
Massachusetts  and  New  York,  county  ofikialf 
whose  duties  are  practically' those  formjarly. dis- 
charged by  coroners,  whom  they  have  super- 
seded.   See  CoBONER. 

Exanthemata,  €k-8^-th&'ni9.-ta,  a  name 
formerly  widely  empioycfd  to  designate  the  acute 
infectious  diseases  that  were  characterized  by 
an  eruption  —  the  eruptive  fevers.  The  most 
important  of  these  are  measles,  scarlet  fever, 
chickenpox,  smallpost,  typhoid  fever,  and  typhus 
fever  (qq.v.). 

Exarch,  eks'ark  (Gr.  e{«wcot,  exarchos, 
leader),  a  title  equivalent  to  governor  (Lat. 
rector),  in  the  terminology  of  civil  jg^ovemment 
after  the  seat  of  empire  was  transferred  to  Con- 
stantinople. But  already  in  the  4th  century  it 
acauired  the  signification  of  archbishop,  metro- 
politan, or  patriarch.  In  the  acts  of  the  first 
Council  of  Constantinople  (381)  the  bishops  of 
Alexandria,  Antioch  and  Constantinople  are 
styled  exarchs;  and  the  field  of  jurisdiction  of 
an  exarchos  is  exarchia.  In  the  same  period 
exarchos,  exarchia  were  in  use  as  designations 
of  civil  magistrates  and  their  jurisdictions,  the 
term  diocese  { diolniins,  dioecesis)  was  also 
used.  In  ecclesiastical  usage  exarch  came  in 
time  to  be  a  title  of  honor  apart  from  jurisdic- 
tion* thus,  by  the  Council  of  Chalccdon  (451) 
the  pishops  of  Ephesus,  Heraclea  and  Cappado- 
cian  Caesarea,  though  deprived  of  their  juris- 
diction over  the  metropolitans  previously  suf- 
fragan to  them,  were  permitted  to  be  called  by 
the  title  exarch. 

Exauvilliez,   Philippe   Irenet  Boistel   D', 

fe-lep  e^re-na  bwas-tel  deks-6-ve-e-a,  French 
author:  b.  Amiens  6  Dec.  1786;  d.  1858.  His 
essay^  <The  St.  Gervais  Library^  (1831),  gave 
the  first  impulse  to  the  establishment  of  small 
libraries  all  over  France.  He  translated  Walter 
Scott's  novels,  from  which  he  eliminated  every 
passage  which  could  be  interpreted  as  telling 
against  the  Roman  Catholic  religion,  and  also 
all  love  passages  as  far  as  possible. 

Bkcal'ibnr,  the  famous  mystic  sword  of 
King  Arthur  (q.v.)  which^  in  accordance  with' 
the  promise  of  Merlin,  was  given  him  by  the 
Lady  of  the  Lake.  At  Arthur's  death  it  was 
hurled  by  Sir  Bedivere  into  the  lake,  where  it 
was  seized  and  conveyed  from  sight  by  a  mys- 
terious hand.  Consult:  Tennyson,  ^Idylls  of 
the  King.> 

Ex-cath'edra  (Lat.  ^from  out  the  chair*): 
a  phrase  originally  applied  to  decisions  given 
by  popes  or  prelates  in  a  solemn  judicial  man-, 
ner.  Hence  it  is  applied  to  every  decision  pro- 
nounced by  any  one  m  the  exercise  of  his  proper 
authority,  as  judge  on  the  bench,  etc. 

Excavator^  a  machine  for  digging,  mov- 
ing, and  transporting  gravel,  soil,  etc  Excava- 
tors are  made  of  two  kinds,  each  adapted  for 
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different  Idnda  ol  woric  In  making  a  long 
cutting,  the  first  to  come  into  operation  is  oper- 
ated on  rails,  and  employs  a  large  ^scoop'  or 
bucket,  with  a  lever  heavy  enough  to  counter- 
balance the  bucket  when  filled  with  clay.  The 
sooop  is  lowered  and  driven  into  the  bank  until 
full.  It  is  then  raised  by  the  suspension  chain, 
and  dumped  by  the  chain  on  the  lever.  The 
second  class  of  excavator  is  employed  to 
make  the  cutting  wider.  Its  sides  are  made 
sloping  to  an  angle  of  45''>  and  on  the  top  of 
the  bank  a  temporary  line  of  rails  is  laid  a  few 
feet  from  the  edge.  The  machine  is  placed  on 
the  rails  at  the  end  of  the  cutting;  the  jib  is 
lowered  until  the  row  of  buckets  it  carries  can 
cut  into  the  clay;  these  scrape  up  the  bank; 
reaching  the. top  of  it  full  of  soil;  they  next 
pass  over  the  machine^  and  are  emptied  into 
the  wagons  beyond  it. 

Excellency  (from  Lat.  excettentia,  superi- 
ority) a  title  of  honor  given  to  ambassadors, 
governors  of  British  colonies,  and  the  governor 
of  Massachusetts.  The  President  of  the  United 
States  and  the  governors  of  many  of  the  States 
have  the  same  title  by  courtesy.  In  former 
times  it  was  applied  only  to  sovereign  princes. 

Bxcelmans,  ek-sel-man,  or  Exelmana, 
Rteii  Joseph  Isidore,  ri-mS  zho'zef  e*se-ddr, 
Basdn,  French  marshal:  b.  Bar-lo-duc  13  Nov. 
1775;  d.  10  July  185^  He  entered  the  army  in 
1791,  served  with  distinction  at  Austerlitz  in 
1805,  and  gained  the'  rbnk  of  general  of  brigade 
for  his  conduct  at  Eylau  in  1807.  In  tiie  Rm«- 
siaa  campaign  (1812)  he  commanded  a  division. 
He  directed  a  corps  at  the  battle  of  Waterloo, 
after  which  he  passed  lour  years  in  exile;  was 
restored  to  his  title  as  a  peer  in  1831,'and  he* 
came  a  marshal  of  Brance  in  185 1. 

Ea^cel'sior  (Lat.'«higher»)  (i)  the  motto 
of  New  York  State.  (2)  A  well-known  poem  by 
H.  W.  Longfellow,  published  in  1841,  of  which 
the  opening,  words  are:  *^The  shades  of  night 
were  falling  fast*  The  poem  in  its  musical 
setting  became  in  America  a  favorite  academic 
song. 

Ezedsiov,  the  trade  name  of  a  material 
invented  in  Atnerica  and  widely  used  for  pack'- 
ing  and  as  stuffing  in  mattresses  and  upholstery. 
It  is  niade  from  logs  of  wood  which  have  first 
been  divided  into  18  inch  blocks.  The  fibres  are 
separated  from  the  blocks  with  great  rapMity 
by  knife-points,  and  padced  in  bales  of  250 
pounds  weight..  Not  far  from  45,000  tons  are 
annually  manufactured  in  the  United  States,  and 
of  this  output  large  quantities  are  exported. 

Excelsior  Geyser,  a  geyser  in  the  Yello\«- 
stoiie  National  Park,  and  one  of  the  largest  in 
the  world.  It  has  thrown  a  column  of  water  to 
a  height  of  200  to  300  feet  See  Ykllowstone 
National  Pakk, 

Exchange,  the  act  of  exchanging  or  giv- 
ing one  thing  for  another.  The  term  also  sig- 
nifies that  which  is  so  given.  In  commerce  it  is 
applied  to  a  place  where  merchants,  brokers, 
etc,  meet  to  transact  business;  it  is  generally 
contracted  into  'Change.  The  institution  of  the 
modem  exchange  dates  from  the  i6th  century. 
They  originated  in  the  important  trading  cities 
of  Italy,  Germany,  and  the  Netherlands,  from 
which  last-named  country  they  were  introduced 


into  England.  The  most  celebrated  are  the 
Royal  Exchange  of  London,  the  Bourses  of 
Paris  and  Amsterdam^  the  Borse  of  Hambuigt 
and  the  New  York  Stock  Exchange  in  Walt 
Street  In  some  exchanges  only  a  special  class 
of  business  is  transacted.  Thus  there  are  stock 
exchanges,  com  exchanges,  coal  exchanges,  cot^ 
ton  exchanges,  etc  For  Bill  of  Exchange,  see 
Bill 

Course  of  ExcJiange  is  the  current  price  of  a 
bill  of  exchange  at  any  one  place  as  compared 
with  what  it  is  at  another.  If  for  $500  at  one 
place  exactly  f  500  at  the  other  must  be  paid, 
then  the  course  of  exchange  between  the  two 
places  is  at  par;  if  more  must  be  paid  at  the 
second  place,  then  it  is  above  par  at  the  other; 
if  less,  it  is  below  it  Arbitration  of  exchangt 
signifies  the  operation  of  converting  the  cur- 
rency of  any  country  into  that  of  a  second  one 
by  means  of,  other,  currencies  intervening  be- 
tween the  two.  In  arithmetic  exchange  is  a  rule 
for  ascertaining  how  much  of  the  money  of  one 
country  is  equivalent  in  value  to  a  given  amount 
of  that  of  another.  In  law,  a  mutual  grant  of 
equal  interests,  in  consideration  the  one  for  the 
other  is  termed  exchange.  In  physics  the  theory 
of  exchange  is  a  hypothesis  with  regard  to  radi* 
ant  heat,  devised  by  Prevost  of  Geneva,  and 
since  generally  accepted.  All  bodies  radiate 
heat.  If  two  of  different  temperatures  be  placed 
near  each  other,  each  will  radiate  heat  to  the 
other,,  but  the  one  higher  in  temperature  will 
receive  less  than  it  emits.  Finally,  both  will  be 
of  the  same  temperature,  each  receiving  from 
the  other  precisely  as  much  heat  as  it.  sends  it  in 
return.  This  scale  is  called  the  mobile  equi- 
librium of  temperature. 

Exchange,  an  association  providing  an 
organized  market  for  transactions  in  stocks  or 
commodities^  Thus  a  stock  exchange  deals  in 
the  shares  or  certificates  of  indebtedness  of 
stock  companiiss,  a  cotton  exchange  in  cotton, 
and  a  produce  exchange  in  grain  and  provi- 
sions. The  rules  of  these  exchanges  establish 
a  system  by  which  stocks  or  commodities  may 
be  traded  in  .either  for  investment  or  specula- 
tion ;  for  immediate  or  f uttare  delivery ;  for  cash, 
that  is,  payment  in  full,  or  to  be  carried  on 
margin  or  security  representing  a  certain  per- 
centage of  the  vahie  of  the  stocks  or  com- 
modities purchased.  This  system  enables  the 
trader  or  operator  to  be  either  long  or  short, 
to  buy  what  he  may  not  have  the  means  to  pay 
for  in  full,  in  hopes  that  he  may  sell  at  a 
profit  on  rising  prices;  or  else  to  sell  what  he 
does  not  own,  but  is  aWe  to  borrow  in  order 
tO  make  delivery,  the  desire  being  that  prices 
will  decline  so  that  he  can  buy  at  a  profit,  thus 
retuming  what  he  has  borrowed. 

There  are  stbck  exchanges  in  nearly  every 
leading  city  of  Europe  and  America,  the  London 
Stock  Exchange,  the  Paris  Bourse,  and  the  New 
York  Stock  Exchange  being,  by  far,  the  most 
important,  their  transactions  leading  all  others 
in  magnitude  and  scope.  In  the  United  States 
there  are  stock  exchanges  in  Philadelphia,  Bosr 
ton,  Chicago,  Pittsburg,  Baltimore,  Qeveiand, 
Cincinnati,  Detroit  New  Orleans,  Denver,  Imfi- 
anapolis,  San  Francisco,  Washington,  Kansas 
City,  Los  Angeles,  Providence,  and  Richmond. 
In  Canada  there  are  stock  exchanges  in  Montreal 
and   Toronto.    Mining    stock   exchanges    exist 
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fit  Colorado  Spnn^s  and  Cripple  Creek. 
The  principal  cotton  exchanges  are  at 
New  Orleans,  New  York,  and  Liverpool.  The 
Chfcago  Board  of  Trade  and  the  New  York 
Produce  Exchange  are  the  leading" markets  for 
grain.  There  are  prosperous  coffee  exchanges 
in  New  York  and  Hamburg.  In  New  York  be 
sides  the  Stock  Exchange,  there  is  a  rival  in- 
stitution, called  the  Consolidated  Stock  &  Petro- 
leum Exchange,  where  there  are  dealings  in 
stocks,  oil,  and  other  commodities.  New  York 
also  contains,  in  addition  to  these  two  stock 
exchanges  and  the  Produce,  Cotton,  and  Coffee 
exchanges,  a  Maritime  Exchange  and  a  Metal 
Exchange.  Chambers  of  Commerce  and  Boards 
of  Trade  may  also  be  exchanges.  For  instance 
the  Chicago  Board  of  Trade  is  the  controlling 
market  for  grain.  But  commonly  they  are  not; 
and  the  Chamber  of  Commerce,  and  the  Board 
of  Trade  and  Transportation,  in  New  York,  are 
5n  no  sense  of  the  word  exchanges,  no  buying 
or  selling  taking  place  within  them.  They  are 
simply  associations  of  business  men  for  the 
promotion  of  commerce  and  its  protection  against 
adverse  legislation. 

Exchanges  are  an  evolution  of  modern  busi- 
ness. It  was  not  until  late  in  the  Middle  Apes 
that  anything  like  the  exchanges  as  they  exist 
to-day  were  established.  At  first  these  were 
associations  of  merchants  and  bankers.  The 
stock  exchange  is  a  product  of  the  i8th  century, 
and  the  produce  and  cotton  exchanges  of  the 
19th  century,  the  system  of  option  trading  being 
a  creation  of  the  past  40  years.  The  Paris 
Bourse  was  founded  in  1736,  and  the  London 
Stock  Exchange  in  1773.  The  first  stock  ex- 
change in  the  United  States  was  founded  early 
in  the  19th  century  in  Philadelphia.  The  New 
York  Stock  Exchange  was  Organized  in  181 7, 
but  the  stock  brokers  had  even  then  been  work- 
ing, for  25  years,  under  an  agreement  as  to 
commissions,  this  agreement  having  be^n  en- 
tered into  as  early  as  17  May  1792.  The  mer- 
chants had  a  meeting  place  or  exchange  on 
'Broad  Street  near  Pearl  in  1752.  Sixteen  ytSLTs 
later  the  Chamber  of  Commerce  was  organized. 
The  Tontine  Coffee  House  built  in  1794  was  for 
many  years  the  principal  market  place  of  the 
merchants,  bankers  and  brokers  of  New  York. 

It  is  usual  for  the  exchanges  and  the  prin- 
cipal banks  to  be  located  in  one  quarter  01  the 
city  and  this  quarter  thus  becomes  the  financial 
centre.  In  London  the  Bank  of  England  and 
the  principal  banking  houses  and  the  stock 
exchange  are  located  in  Threadoeedle,  Throg*- 
morton,  and  Lombard  streets  and  Capel  Court. 
In  New  York  the  financial  district  centres  in 
Wall  Street;  which  is  a  short  narrow  street 
reaching  from  Broadway  to  the  East  River.  In 
this  street  are  the  Custom  House  (soon,  however, 
to  be  moved  to  Bowling  Green),  the  sub-treas- 
ury, the  assay  office,  and  many  of  the  banks 
and  trust  companies.  The  financial  district  has, 
however,  outgrown  the  narrow  area  of  Wall 
Street,  and  takes  in  Broad,  New,  William,  Nas- 
sau, and  Beaver  streets,  and  Exchange  Place. 
But  still  the  term  *Wall  Street*  is  commonly 
applied  to  the  entire  financial  district,  in  which 
are  located  seven  exchanges,  the  sub-treasury, 
35  banks,  29  trust  companies,  and  the  general 
offices  of  fully  500  great  railroad,  insurance, 
express,  telegraph,  mining,  industrial,  and  manu- 
facturing corporations  as  well  as  of  several 
thousand    brokers.    Many    of    the    brokers    are 


members  of  several  exchanges,  -and  there  ar© 
close  business  relations  between  the  banks,  the 
exchanges,  and  the  corporations. 

Wall  Street  is  not  only  the  financial  centre 
of  America,  but  it  is  second  only  to  London  in 
the  extent  and  volume  of  its  transactions.  In- 
deed the  transactions  of  its  clearing  house  now 
exceed  those  of  the  London  Clearingr  House. 
Prof.  Bryce  in  his  ^American  Commonwealth* 
says  that  the  operations  of  Wall  Street  are 
vaster,  more  boldly  conceived  and  executed  with 
a  steadier  precision  than  those  of  European 
speculators.  There  are  many  and  marked  dif- 
ferences between  the  London  and  the  New  York 
Stock  Exchange  systems.  These  differences  are, 
however,  not  essential.  Both  lead  to  the  same 
result,  though  by  different  ways.  Moreover  both 
have  a  common  origin  in  the  natural  desire  of 
men  to  invest  their  surplus  earnings  in  such  a 
manner  as  to  yield  the  utmost  income  possible 
with  the  largest  safety.  Formerly,  all  invest- 
ments were  practically  limited  to  land,  but  the 
area  of  real  estate  investments  is  necessarily 
restricted,  and  moreover  land,  in  order  to  be 
made  to  yield  a  profit,  must  be  developed  and 
tilled.  This  involves  labor  for  which  the  mer- 
chant and  professional  man  have  no  time  or  skill. 
But  in  the  17th  century  a  new  field  for  invest- 
ments was  opened.  In  the  first  years  of  that 
century  the  East  India  and  Hudson  Bay  oom- 
panies  were  formed  and  toward  its  close  their 
shares  began  to  be  actively  traded  in.  Stocks 
were  thus  added  to  land  as  objects  of  invest- 
merit,  and  it  is  of  interest  to  note  that  it  was 
th^  shares  of  trading  and  promoting  companies 
which  formed  the  basis  of  the  first  stock  mar- 
ket For  many  years  past  the  shares  of  trans- 
portation companies  have  been  the  chief  objects 
of  speculative  interest,  but  recently  the  indus- 
trial and  trading  companies,  as  in  ^he  first 
years  of  the  stock  market,  are  becothitig  the 
most  active. 

Macauiay,  in  his  history  of  England,  gives  a 
brief  but  graphic  account  of  the  beginnings  of  the 
London  stock  market.  The  step  from  invest- 
ment to  speculation  was  easy,  and  an  extraordi- 
nary demand  for  stocks  set  in,  which  was  met 
by  the  creation  of  many  new  coniRaiiifts,  mod- 
eled on  the  East  India  and  Hudson  Bay  com- 
panies, and  as  might  be  expected,  many  of  these 
new  corporations  were  bogus  concerns,  the  off- 
spring of  criminal  promotion.  Early  in  the  i8th 
century  a  remarkable  ^)eeulation  set  in  in  the 
shares  of  the  South  Sea  Company  in  England 
and  of  John  Law's  Mississippi  Company  in 
France.  When  these  speculative  bubbles  burst, 
the  inevitable  panic  followed,  quickly  made  for- 
tunes were  wiped  out,  and  persons  who  had 
invested  their  all,  suddenly  found  themselves 
penniless.  Many  were  forced  into  bankruptcy, 
and  loss  and  distress  were  widespread. 

For  upward  of  a  century  the  stock  market 
of  England  existed  on  the  curbstones  and  in 
the  coffee  houses  of  'Change  Alley.  Jt  was  with- 
out habitation  or  name,  or  organization,  and  yet 
the  business  transacted  was  often  of  immense 
volume,  and.  most  of  the  terms  of  speculation, 
the  slang  of  the  market,  were  coined  at  that 
time.  At  length  the  need  of  organization  be- 
came apparent  and  the  London  Stock  Exchange 
was  formed. 

There  was  much  the  same  evolution  in  Auier- 
ica  although,  of  course,  it  came  later,  and  at 
first  on  a  much   smaller   scale.    The   evolution 
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began  after  the  dose  of  the  long  war  for  hide- 
peodence.  The  national  ifovemtneitt  assumed 
the  war  debts  of  the  States  and  the  first  Coh- 
gress  issued  bonds  to  take  theses  up.  Bknks 
were  organized.  Investmeftts  in  these  bonds 
and  liie  shares  of  the^  banks  were  made*  hy 
those  people  whose  incomes  were  larger  than 
their  expenditures.  Out  of  this  demand  for 
investment,  speculation  soon  developed,  and 
under  a  buttonwood  tree,  near  68  Wall  Street, 
a  number  of  stock  brokers  began  to  assemble 
eveiy  day  to  buy  and  sell  the  few  then  existing 
securities.  As  has  been  said  they  entered  into 
an  agreement,  establishing  regular  rates  of  com- 
missiocL  For  a  quarter  of  a  century  the  stock 
market  thus  existed  on  the  Wall  Street  curb. 
In  1801  the  stocks  of  three  banks  and  three 
insuraxice  companies  and  the  bonds  (then  called 
stock)  of  the  United  States  were  traded  in.  In 
1S18  the  market  had  increased  to  29  different 
issues,  including  the  shares  of  id  banks  and  13 
insurance  companies.  The  chief  speculation  was 
in  the  stock  of  the  United  States  Bank. 

After  the  organization  of  the  New  York 
Stock  Exchange  in  181 7,  the  stock  market  de- 
▼efef>ed  rapidly  with  the  expansion  of  the  coun*- 
try.  It  was  not  many  years  before  it  outstrq>ped 
the  Philadelphia  exchange,  which  had  been  the 
pattern  on  which  it  had  been  modeled.  Bank, 
canal  and  industrial  stocks  long  constituted  the 
market,  but  in  1830  the  first  railroad  stock  was 
listed.  Eight  years  later  London  also  began 
to  trade  in  American  ^rails.^  In  1835  there  were 
transactions  in  the  shares  of  five  railroads  as 
well  as  of  a  number  of  bank  and  insurance 
stocks.  The  mvention  of  the  telegraph  added 
greatly  to  the  scope  and  power  of  the  stock 
market.  The  establishment  of  the  Bank  Clearing 
House  in  1853  contributed  largely  to  its  security. 
The  creation  of  a  national  banking  system  in 
1863,  making  New  York  a  central  reserve  city, 
has  by  augmenting  the  deposits  of  the  New 
York  banks,  promoted  the  expansion  of  the  stock 
market.  After  the  laying  of  the  Atlantic  cable  in 
1866  London  prices  began  to  be  daily  received 
in  Wall  Street,  the  markets  of  New  York  and 
London  were  brought  closer  together  and  arbi- 
trage dealings  between  the  exchanges  of  the 
two  cities  were  established.  The  stock  indicators 
or  ^tickers* — these  being  instruments  by  which 
quotations  are  simultaneously  recorded  in  every 
banker's  and  broker's  office  as  soon  as  made  in 
the  exchange  —  were  adopted  in  J^.  Tele- 
phones were  introduced  in  1878. 

The  Exchange  moved  from  place  to  place 
during  the  first  50  years  of  its  life.  It  met  for 
several  years  in  the  Tontine  Coffee  House  and 
later  in  the  Merchants  Exchange  (now  the  Cus- 
tom House).  Still  later  its  board  room  was  in 
Lord's  Court.  It  was  not  until  1865  that  it 
occupied  a  building  of  its  own  in  Broad  Street. 
Its  earlier  methods  seem  very  primitive  and 
crude  compared  with  those  of  to-day.  Its  great 
defect  consisted  in  the  lack  of  a  continuous 
market  and  in  the  secrecy  with  which  its  busi- 
ness was  transacted  and  its  quotations  guarded. 
Still  a  very  active  speculation  was  developed, 
and  during  the  Civil  War  the  transactions  over- 
flowing the  regular  exchange,  were  carried  on 
in  the  streets  and  were  continued  in  the  evening 
in  the  corridors  of  the  Fifth  Avenue  Hotel  and 
in  uptown  exchanges.  The  business  was  indeed 
larger  outside  of  the  exchange  than  in  it.  In 
18^  a  rival  exchange  was   organized,   known 


as  the  Open  Boafd  of  Brokers/^  Thi(8  was  in 
1869  consolidated  with  the  older  iflistitutk>n,'  and 
from  this  date  thii  history  of  tlie  Stock  Exchange 
substakitially  as  it'tnw  exists,  begins.  Radical 
changes  were  then  nuule<  in  government  and 
methods,  the  most  important  being  tbe  estab- 
lishment of  a  continuous  market  within  specified 
hours,  trading  outside  of  those  ^  hours  being 
prohibited.  In  1892,  the  Exdsange  added  to  its 
mechanism  a  stock'  clear ing*  house;  ^bich  by 
eliminating  unnecessary  deliveries  and  reducing 
the  number  of  certified  checks  employed  in  pay- 
ment for  stocks,  has  diminished  the  over-certifi- 
cation required  >hy  the  brokers  from  the  banks, 
and  has  thus  expanded  indefinitdy  the  capacity 
of  the  Exchange  to  transact  business.  In  1903 
the  Exchange  further  increased  its  capacity  by 
the  erection  of  a  new  building  containing  a  board 
room  138  feet  long  by  112  feet  wide  and  80  feet 
high,  with  every  convenience  of  lighting,  heating, 
and  ventilating.  So  rapid  had  been  the  growth 
of  its  business  in  the  preceding  seven  years  that 
the  Exchange  imperatively  needed  the  larger 
plant  thus  provided. 

Since  its  organization  in  1817  the  Exchange 
has  passed  through  a  series  of  panics,  the  most 
severe  having  been  those  of  1837,  1857,  1873, 
and  1893.  In  1873  the  panic  was  so  disastrous 
that  the  Exchange  was  compelled  to  close  its 
doors  for  10  days.  There  were  briefer  and  less 
severe  crises  in  1818,  1826,  1848,  1866  and  1884. 
All  these  were  |>eriods  of  commercial  reactbn, 
the  effects  of  which  were  felt  all  over  the  coun- 
try, and  indeed  in  aU  parts  of  the  world.  But 
there  have  been  many  periods  of  excitement  in 
the  market  that  were  confined  almost  entirely 
to  the  arenas  of  the  stock  exchanges  alone.  The 
most  notable  of  these  was  Black  Friday,  24  Sept. 
1869^  which  date  marked  the  collapse  of  the 
celebrated  gold  conspiracy  of  that  year.  No 
other  day  in  Wall  Street  history  has  equaled 
that  in  its  concentrated  excitement  and  passion 
and  its  wide  contrasts  of  hopes  and  despair. 
The  suspension  of  the  Barings  in  London  in 
1890  produced  a  severe  convulsion  in  the  stock 
markets  of  Europe  and  America.  In  December 
1895  the  London  and  New  York  exchanges  were 
convulsed  by  a  sharp  fall  in  prices  as  a  conse- 
quence of  President  Cleveland's  Venezuelan 
message,  which  contained  a  clause  that  seemed 
to  threaten  war  between  the  United  States  and 
England  The  excitement  died  out  and  the  mar- 
kets recovered  their  equilibrium  as  soon  as  it 
appeared  that  war  would  be  averted.  Another 
notable  day  in  Wall  Street  was  9  May  igoi, 
when  the  Northern  Pacific  corner  and  panic 
resulted  in  a  collapse  of  prices,  and  the  heaviest 
day's  transactions  on  record,  the  total  sales  of 
stocks  having  been  3,336,695  shares. 

As  the  New  York  Stock  Exchange  is  the  most 
important  institution  of  its  kind  in  the  United 
States,  and  one  of  the  three  most  important 
in  the  world,  a  description  of  its  mechanism  will 
answer  for  all  the  others.  Its  membership  is 
limited  to  1,100.  Vacancies  occur  only  by  reason 
of  death,  resignation,  insolvency  or  expulsion 
for  fraud.  A  membership  or  *seat,*  as  it  is 
called,  is  a  valuable  asset,  and  can  be  transferred 
by  sale  to  any  one  approved  by  the  governing 
body  of  the  Exchange.  The  price  of  seats  vary, 
bein^  high  in  time  of  speculative  activity  and 
low  m  periods  of  stagnation.  In  1871  seats  were 
sold  at  $2,750.  In  1885  the  price  had  advanced 
to  $34,000.    In  the  dull  year  of  1896  it  was  as 
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low  as  $i3/)oo.  Late  in  1901  and  earlj  in  1902 
it  reached  the  high  point  of  S8i,ooo.  In  1903 
seats  were  sold  at  $60,000.  The  price  of  seats 
is  a  good  index  to  stock  market  activity.  Besides 
the  price  of  a  seat  the  applicant  for  membership 
must  pay  an  initiation  fee  of  $1,000.  He  must 
be  a  citizen,  of  legal  age  and  receive  10  affirm- 
ative votes  out  of  a  committee  on  admissions 
composed  of  15  members. 

The  London  Stock  Exchange  Has  upward  of 
S/x»  members,  who  are  re-elected  every  year. 
Applicants  for  election  must  be  recommended 
by  three  members  of  fours  years*  standing. 
Unlike  the  New  York  Exchange,  the  London 
institution  admits  to  its  floor  a  large  number  of 
apprenticed  clerks  of  members,  and  these  clerks 
may,  after  four  years*  service,  themselves  be- 
come members  on  fulfilling  all  the  requirements 
governing  admission.  The  Paris  Bourse  is  com- 
posed of  60  agents  de  Change.  To  secure  elec- 
tion, the  applicant  must  be  recommended  by  his 
predecessor  and  approved  by  the  authorities  of 
the  Bourse  and  the  minister  of  finance. 

The  membership  of  the  New  York  Stock 
Exchange  represents  many  parts  of  the  United 
States.  Bankers  and  brokers  doing  business  in 
Chicago,  Philadelphia,  Boston,  St.  Louis,  Buf- 
falo, Detroit,  and  other  cities  are  included  in  it. 
Many  well-known  financiers,  as  for  instance, 
John  D.  Rockefeller,  George  J.  Gould,  K  H. 
Harriman  and  Russell  Sage  are  members.  But 
there  are  other  capitalists  equally  prominent,  as 
for  instance,  J.  Pierpont  Morgan  and  Jacob  H. 
Schiff,  whose  names  are  not  on  its  rolls.  Such 
men  as  have  been  named,  whether  members  or 
not,  do  business  through  those  members  who 
serve  as  brokers.  Only  about  one  half  of  the 
members  act  directly  for  outside  speculators  and 
outside  investors.  The  others  are  either  'capital- 
ists whose  memberships  enable  them  to  have 
their  orders  executed  at  reduced  commissions, 
or  *room  traders,^  who  speculate  on  their  own 
account,  or  ^two  dollar  brokers,^  who  execute 
the  orders  of  other  brokers,  or  ^specialists,*  that 
is,  men  who  are  expert  in  certain  inactive  secur- 
ities of  which  they  make  a  special  study. 

The  Exchange  requires  of  its  members  tiie 
most  honorable  conduct  and  imposes  severe  pen- 
alties for  fraud.  It  requires  its  members  to 
maintain  certain  established  rates  of  commission. 
For  outsiders  the  rate  is  one  eighth  of  i  per  cent, 
which  amounts  to  $12.50  on  100  shares  having  an 
aggregate  par  value  of  $10,000.  Business  is  done 
by  members  for  members,  who  do  not  give  up  the 
names  of  principals  at  1-32  per  cent,  and  for 
members  naming  their  principals,  at  1*50  of  i 
per  cent,  or  $2  per  100  shares.  The  exchange  is 
open  every  business  day  at  9.30  a.m.,  but  tio 
business  is  allowed  until  10  o'clock.  The  ses- 
sions last  until  3  p.m.,  except  on  Saturday,  when 
the  close  is  at  noon.  There  is  a  chairman,  but 
his  duties  are  simply  to  open  and  close  the  ses- 
sions, make  any  necessary  announcements,  such 
as  insolvencies  and  deaths,  and  to  maintain  order 
by  fining  members  guilty  of  unruly  conduct. 

There  are  no  *calls*>  and  no  formalities  what- 
ever. The  members  simply  meet  on  the  floor 
and  those  having  stocks  to  buy  or  to  sell  make 
oral  announcement  of  the  fact,  together  with 
the  amount  and  the  price.  Prices  are  made  in 
fluctuations  of  eighths  of  i  per  cent,  and  no 
seller  can  offer  stocks  down  more  than  one  eighth 
of  a  point  at  a  time.  In  the  Board  Room  are  a 
numt^r  of  posts  on  which  the  names   of  the 


more  active  stocks  are  recorded  and  tnnsactttMit 
in  these  stocks  take  place  around  these  posts. 
All  transactions  are  by  word  of  mouth,  the 
brokers  simply  recording  the  sales  on  little  pads 
and  ccxnmunicating  them  to  their  offices  fay 
telephone.  Nowhere  else  in  the  world  is  a 
man's  oral  promise  so  faithfully  fulfilled  as  in  a 
stock  exchange.  The  sales,  as  mad^  are  ob- 
tained by  a  corps  of  official  reporters^  and  are 
immediately  recorded  on  the  *tape*  of  the  stock 
indicator,  of  which  there  are  about  ijBoo  in 
different  offices  and  hotels  throughout  the  dty. 
The  'tapc^  is  a  narrow  ribbon  of  paper  whidi 
feeds  itself  into  the  indicators  and  after  receive 
in|:  the  printed  impressions  giving  the  sales  and 
prices  made  in  the  Exchange,  falls  into  baskets 
placed  under  the  machine.  No  stocks  or  bonds 
are  actually  exchanged  in  the  board  room.  All 
that  takes  place  there  are  oral  promises  to  deliver 
or  receive  a  certain  number  of  securities  at  a 
certain  price.  The  actual  delivery,  if  the  trans- 
action is  ^regular,*  must  be  made  before  2.15 
P.M.  on  the  day  following  the  sale.  Transactions, 
however,  may  be  made  for  delivery  the  same 
day,  or  for  3  days  later,  and  there  are  buyers 
or  sellers'  options  for  not  less  than  4  or  more 
than  60  days.  No  fictitious  sales  are  per- 
mitted. Transactions  are  commonly  for  100 
shares  or  multiples  thereof.  The  certificates  of 
stocks  must  be  in  approved  form  for  acceptance 
on  delivery.  Not  later  than  one  hour  after  the 
close  of  the  Exchange  the  seller  Is  obliged  to 
compare  or  endeavor  to  compare  each  sale  at 
the  office  of  the  buyer.  All  active  stocks  pass 
through  the  clearing  house  of  the  Exchange. 

A  stock  clearing  house  was  first  established 
in  Frankfort  in  1867,  ^"d  was  speedily  adopted 
in  other  European  cities,  and  later  in  Phila- 
delphia, but  it  was  not  until  1892  that  it  was 
put  into  operation  in  New  York.  Its  success 
there  is  shown  by  the  fact  that  in  the  great  year 
of  speculation  of  1901  the  number  of  shares 
cleared,  both  sides,  including  balances,  was 
926,347,300,  having  a  value  of  $7353»5oo,oo(k 
Clearances  reduced  the  actual  deliveries  to 
134,391,000  shares,  having  a  value  of  $10,930,- 
853,000.  The  check  certifications  that  were  ob- 
viated amounted  to  $17,065,042,800. 

All  sales  made  at  the  Exchange  are  for  actual 
delivery  and  for  pajrment  in  full  on  delivery. 
The  broker  carries  stock  for  his  customer  on 
margin,  which  is  usually  10  per  cent  of  the 
market  price,  but  the  broker  himself  pays  for 
the  stock  in  full.  In  order  to  do  this  he  deposits 
these  securities  with  a  bank,  trust  company  or 
other  lender  of  money  as  security  for  a  loan. 
The  lender  usually  requires  from  the  broker  a 
marigin  of  20  per  cent.  The  process  of  specu- 
lation in  brief,  thus  proceeds  as  follows:  The 
customer  orders  his  broker  to  purchase  a  certain 
number  of  shares  at  a  certain  price,  or  at  the 
prevailing  market  price,  at  the  same  time  deposit- 
ing with  the  broker  a  sum  of  money  equal  to 
at  least  ro  per  cent  of  the  value  of  the  stock. 
The  broker  immediately  executes  the  order  on 
the  floor  of  the  exchange.  He  compares  the 
transaction  with  the  broker  who  sold  him 
the  stock  within  one  hour  after  the  close  of  the 
Exchange.  The  transaction,  if  in  an  active  stock, 
then  passes  through  the  clearing  house.  Unless 
it  is  eliminated  by  the  clearing,  the  broker  sell- 
ing has  to  deliver  the  stock  before  2.15  p.m.  the 
following  day,  the  broker  buying  giving  a  certi- 
fied check,  in  full  payment  for  the  same.    He 
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then  takes  the  Mock  and  obttms  a  k>asi  upon 
it  from  a  bank.  In  this  way  transactions  may 
be  extended  almost  indefinitely,  the  only  limit 
being  the  cai>acity  of  the  banks  to  extend  the 
necessary  credit  The  customer  who  has  bought 
the  stock  may  order  it  to  be  sold  when  (he  pnce 
has  advanced,  and  his  profit  is  the  difference 
between  the  purchase  and  the  selling  price,  minus 
the  broker's  commission  and  interest  on  the 
credit  he  has  obtained. 

If  the  operator  sells  for  a  decline  In  price 
*he  transaction  is  the  reverse  of  this,  although 
it  follows  substantilally  along  the  same  lines.  In 
this  case  stock  is  sold  which  the  customer  does 
not  own.  The  broker,  however,  borrows  the 
shares  from  another  .brewer  in  order  to  make 
delivery,  and  when  the  price  declines,  if  the 
customer  so  orders,  he  buys  to  cover  the  diort- 
age,  the  profit  to  the  customer  being  the  diflFer- 
cnce  between  the  selfin|r  and  the  buying  prices, 
less  commissions  and  mterest.  Speculation  is 
mostly  in  the  common  stocks,  preferred  stocks 
and  bonds  being,  as  a  rule^.of  the  investment 
class.  Investment,  as  distinguished  from  specu- 
lation, means  the  purchase  of  securities,  paying 
for  the  same  in  full,  and  keeping  thtoi  in  safe 
deposit  vaults  for  the  income  they  yield  to  the 
purchaser. 

The  speculative  transactions  vastly  outnum- 
ber the  investment.  '  In  1910  the  sales  of  stocks 
aggregated  163,970,440  shares,  while  the  bonds 
sold  aggregated  in  par  value  $634,746,503.  This 
was  the  smallest  number  of  shares  sold  since 
190J,  and  the  smallest  value  in  >  bonds  since 
1907. 

The  Exchange  has  strict  regulations  govern* 
ing  the  admiasioiiii  of  securities  to.  the  privileges 
of  its  market,  and  requires  a  large  degree  of 
publicity  in  regard  to  their  financial  condition 
from  the  corporations  applying  for  the  privileges 
of  the  list  The  Exchange,  however,  has  an  un- 
listed department  in  which  stocks  and  bonds 
which  do  not  conform  to  these  regulations  may 
be  traded  in.  Such  unlisted  securities  labor, 
however,  undef  some  disadvantages,  .thjb  banks 
often  discriminatmg  against  them  in  the  making 
of  loans.  Th^re  were  approximately  i,joo  differ- 
ent stocks  and  bonds  admitted  to  deahngs  in  the 
listed  and  unlisted  departments^  these  having  an 
aggregate  value  of  about  $18,000,600,000.  Less 
than  8  per  cent  belonged  to  the  unlisted  class. 
Securities  not  admitted  to  the  Stock  Exchange 
are  traded  in  on  the  curb.  The  curb  market 
'•eqnires  the  services  of  over  ioo  brok(^«  and 
it  times  docs  an  active  business. 

The  Stock  Exchange  has  a  langiia^  of  its 
own,  the  processes  of  speculation  requiring  man/ 
terms  not  commonly  used  in  other  lines  of  busi- 
ness, though  some  of  them  are  now  being  gen- 
erally adopted  throughout  the  country..  A  *bulP 
is  one  who  buys  in  anticipation  of  higher  prices* 
He  is  *long*  when  he  has  bought  or  <^loaded  up® 
with  a  «line*  of  stocks*  He  sells  to  ^realize® 
his  profits,  or  is  *wiped  out^  when  his  <*margins* 
are  exhausted.  A  ^bear®  is  one  who  sells  in 
anticipation  of  lower  prices.  He  is  *short*  when 
he  has  thus  sold  what  he  does  not  own.  He 
•covers'^  when  he  buys  to  realize  his  profits,  or 
to  protect  himself  agamst  further  loss  in  case 
prices  advance  instead  of  decline.  He  is  caught 
in  a  ^corner*  when  he  finds  that  he  cannot  buy 
in  order  to  make  good  the  stock  he  has  borrowed 
for  delivery,  the  return  of  which  has  been  de- 
manded. He  is  then  obliged  to  settle  j>ractically  at 


a  price  fixed  by  those  to  wbom  he  and  other  sbotta 
have  sold.  ^Lambs^  are  novices  in  speculatioiit 
aod  they  are  well  .^sheared^  when  the  profeat 
sional  operators  have  succeded  in  relieving  them 
of  their  margins.  A  ^bucket  shop^  is  a  bogus 
brokerage  establishment  where  there  is  no  actual 
transfer  of  securities,  but  where  bets  are  regis* 
tteedon  the  course  of  prices.  These  are  a  few 
of  the  best-known  Wall  Street  terma  There 
are,  however,  many  others. 

The  other  stock  exchanges  in  the  United 
States  are  oomnionly.  ccmducted  on  the  same 
jnrstem  as  that  of  the  New  York  Stock  Exchange. 
Their  business^  however,. is  for  the  most  part  in 
local  securities,  while  the  New  York  Stock  Exr 
change  is  national  in  its  scope,  its  market  indnd- 
ing  the  securities  of  the  entire  country,  and  a 
very  few  of  <  other  nations.  The  methods  of  the 
London  Exchange  are  quite  different.  There 
the  settlements  are  made  every  two  weeks.  In 
New  York  they  are  made  every  day.  In  Lon- 
don, there  is  a  system  of  jobbers  and  .brokers 
which  is  unknown  on  this  side  of  the  water.  The 
jobbers  are  the  wholesalers  and  the  brokers  the 
retailers  in  stocks.  The  brokers  deal  with  the 
public,  and'  the  j  cabers  only  among  themselves 
and  with  brokers..  The  term  «stock  iobbing* 
springs  from  this  system.  The  New  York  Ex- 
change is  governed  by  a  governing  committee  - 
elected  by  the  members.  This  committee  has 
almost  absolute  power  like  the  directors  of  a 
corporation.  There  is  a  president  elected  every 
yean  Governors  serve  four  years,  but  their 
terms  are  so  arranged  that  one  fourth  of  their 
number  retire  each  year.  The  London  Exchange 
is  controlled  by  a  stock  company,  comnionly 
called  the  «house,'^  having  ^240,000  capital,  the 
shares  being  held  by  about  one  fifth  of  the  mem- 
bers of  the  exchange.  No  more  than  200  shares 
can  be  owned  by  one  member. 

Exchanges  dealing  in  grain,  cotton  and  coffee 
employ  a  system  of  which  the  principles  are  the 
same  as  in  the  stock  exchange  though  worked 
out  somewhat  differently.  Actual  delivery  of 
all  product  sold  is  contemplated  in  every  trade, 
although  the  number  of  deliveries  is  reduced  by 
clearances  involving  the  settlement  of  differences. 
Brokers  carry  the  grain,  cotfon  or  coffee  for 
their  customers  on  margin.  The  products  may 
be  bought  for  immediate  or  cash  delivery  or  for 
delivery  at  some  futiu'e  period.  The  *option^ 
system,  as  it  is  called,  involves  this  principle  of 
purchases  for  delivery  months  ahead.  For  in- 
stance, grain  may.  be  bought  in  March  for  de* 
livery  in  December.  Contracts  mature  on  the 
last  day  of  the  month.  If  not  settled  for  then, 
there  is  a  default  of  contract :  The  established 
brokers'  commissions  for  round  trades,  that  is  to 
say,  for  buying  and  then  selling  (thus  completing 
the  transaction),  are  $6.^5  psr  Sfioo  bushels  of 
grain ;  $10  per*  100  bales  of  cotton,  and  $ao 
per  250  bags  of  coffee.  The  usual  margins  de« 
manded  are,  on  grain^  $250  per  .5,000  bushels; 
on  cotton  $100  per  xoo  bales;  and  on  coffee  $325 
per  250  bags. 

The  difference  of  one  *point*  in  the  price  of 
stock  amounts  to  $100  pen  100  shares.  The  , 
difference  of  one  eighth  of  a  cent  a  bushel  in  the 
price  of  grain  amounts  to  $6125  per  5,000  bushds. 
A  point  m  cotton  is  one  one-hundredth  of  a  cent 
and  amounts  to  $5  per  100  bales  of  500  pounds 
each. 

Ever  since  the  first  stock  market  was  estab- 
lished, numerous  attempts  have  been  made  to 
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littiit  its  Operational  and  reducfe  the  evils  of  ovcr- 
^yecnlation  by  legislation.  The  English  Parlia" 
ment  passed  an  act  to  suppress  stock  jobbing  in 
t734.  About  lo  years  a^o  an  effort  was  made 
in  this  country  to  prohibit  option  dealings  in 
agricultural  products  by  law,  and  it  has  several 
.times  been  proposed  to  restrict  the  operations 
io£  the  stock  exchanges  by  heavy  taxation  of  all 
1  margin  transactions.  Legislation  of  this  char- 
lacter  has,  however,  failed  of  passage  in  the 
United  States.  In  Germany,  however,  in  1894, 
laws  were  passed  which  greatly  reduced  specu- 
lation  on  the  Berlin  Bourse  and  for  a  time  dosed 
the  Produce  Exchange.  So  injurious  was  this 
»to  the  financial  and  agricultural  interests  of 
Germany  that  the  government  is  strongly  in 
favor  of  the  repeal  or  amendment  of  the  law, 
and  has  in  fact  largely  modified  its  enforcement. 
Those  interested  in  this  branch  of  the  subject 
may  read  with  profit  an  article  on  the  Berlin 
Bourse  which  appeared  in  the  ^Century  Maga- 
zine^ of  September  1903.  A  powerful  defense 
of  the  functions  of  the  stock  exchanges  against 
the  many  criticisms  which  have  been  made  upon 
them  was  given  in  an  article  in  the  ^Atlantic 
Monthly^  early  in  1903,  written  by  Charles  A. 
G)nant.  Books  on  Wall  Street  are  not  numer- 
ous, although  there  are  many  volumes  of 
•  statistics,  and  brokers  often  issue  works  of 
reference  and  advice  in  the  art  of  speculation. 
One  of  the  earliest  books  which  I  have  seen 
relating  to  Wall  Street  was  issued  in  1837,  and 
is  entitled  <A  Week  in  Wall  Street.^  It  gives 
an  account,  although  an  inadequate  one,  of  the 
then  existing  mechanism  of  the  exchange.  An 
excellent  ^History  of  the  New  York  Stock  Ex- 
change^ by  its  former  president,  Francis  L. 
Eames,  was  printed  in  1894  for  private  circula- 
'tion,  and  is  now  out  of  print.  A  comprehensive 
account  of  the  London  Stock  Exchange  is  con- 
tained in  Charles  Duguid's  <The  Story  of  the 
Stock  Exchange^  (1901).  The  general  descrip- 
tion of  the  entire  mechanism  of  Wall  Street, 
with  a  history  of  its  evolution,  is  given  in  ^The 
Work  of  Wall  Strcet,>  by  Sereno  S.  Pratt 
(1903).  Several  excellent  little  volumes  have 
been  issued  by  S.  A.  Nelson  entitled,  <The 
A  B  C  of  Wall  Street> ;  <The  A  B  C  of  Stock 
Speculation> ;  <The  Theory  of  Stock  Specula- 
tion^ ;  etc.  The  best  account  of  the  laws  gov- 
erning speculative  transactions  is  given  by  John 
R.  Dos  Passos'  < Treatise  on  the  Law  of  Stock 
Brokers  and  Stock  Exchanges^  (i88;2).  Gciorge 
R.  Gibson  has  issued  several  pamphlets  describ- 
ing the  operations  of  the  European  exchanges. 
Those  interested  in  the  history  of  speculation 
in  the  United  States  will  find  entertaining  matter 
in  Henry  Clews'  <  Twenty-eight  Years  of  Wail 
Street.^ 

The  exchanges  are  described  by  many  writers 
is  simply  gambling  establishments,  but  specula- 
tion has  its  uses  as  well  as  its  abuses.  One  of 
its  advantages  is  to  give  mobility  to  capital, 
which  is  thus  enabled  to  turn  quickly  from  one 
enterprise  to  another.  Thus  have  the  achieve- 
ments of  centuries  been  crowded  into  as  many 
decades.  There  is  no  doubt  that  the  exchanges, 
'  notwithstanding  the  great  evils  of  over-specula- 
tion, have  contributed  mightily  to  the  rapid 
development  of  America. 

Sereno  S.  Pratt, 
Associate  Editor  of  the  Wall  Street  Journal. 

Exchequer,  ?ks-ch5k'er,  in  Great  Britain, 
the   department  which   deals   with  the   moneys 


received  and  paid  on  behal-fdf  the  pMit  ser- 
vices of  the  country.  Thfe  public  revcnties  are 
paid  into  the  Bank  <>f  England,  or  the  Bank 
of  Ireland,  to  account  of  the  exchequer,"  and 
these  receipts  as  well  as  the  necessary  payments 
for  the  public  service  are  under  the  supervision 
of  an  important  oflidal  called  the  controller  and 
auditor-general.  The  i^ublic  accounts  are  also 
audited  in  his  department. 

Exchequer  Bills^  bills  of  credit  issued  by 
authority  of  the  Britis)i  Parliament  as  a  means 
of  raising  money  for  temporairy  purposes.  They 
are  of  various  sums  — iioo  or  any  multiple  of 
£100  —  and  bear  interest  (generally  from  ij^d. 
to  2^d.  per  diem  on  iioo)  according  to  a  rate 
fixed  at  the  beginning  of  each  year.  These  bills 
pass  from  hand  to  hand  as  money,  and  form  a 
principal  part  of  the  public  unfunded  debt  of 
Great  Britain.  Exchequer  bonds  are  similar, 
but  they  run  for  a  definite  number  of  years  at 
a  fixed  rate  of  interest. 

Exchequer,  Chancellor  of  the.  See  Chan- 
cellor. 

Exchequer^  Court  of.     See  Court. 

Exchequer  Tallies,  seasoned  wands  of  asn 
hazel  or  willow,  formerly  used  for  checking 
accounts  in  the  English  exchequer.  Notches 
cut  on  the  tally  indicated  by  their  form  the 
class  to  which  the  account  belonged. 

Excipient  (from  Lat.  exipere,  take  up, 
undertake),  in  pharmacy,  an  inert  substance 
used  to  give  form  and  consistence  to  solid  prep- 
arations, such  as  pills,  or  to  give  palatability  and 
the  necessary  qualities  for  administration  to  any 
medicine.  The  various  conserves,  also  honey, 
treacle,  simple  syrups,  glycerin,  white  of  egg, 
and  mucilage  of  acacia  are  among  the  most 
useful  excipients. 

Excise,  a  government  inland  duty  or  im- 
post laid  on  commodities  consumed,  or  on  their 
retail,  which  is  the  last  stage  before  consump- 
tion. Many  articles,  however,  are  excised  at 
the  manufactories.  The  word  seems  to  be  de- 
rived from  a  Dutch  term  of  similar  meaning, 
which  in  turn  may  be  of  same  origin  as  assise, 
its  present  form  being  influenced  by  a  supposed 
derivation  from  Latin  excisus.  For  a  more  de- 
tailed explanation  of  excise,  see  Customs;  In- 
ternal Revenue. 

Excise  Laws,  in  the  United  States.  The 
long  struggle  of  the  English  people  against 
excise  was  not  due  to  any  intrinsic  iniquity  in 
the  tax,  but  partly  to  popular  dislike  of  all 
direct  taxes  (see  Customs;  Tariff)  ;  partly  to 
the  inquisitorial  methods  involved,  partly  to 
their  use  as  a  means  of  strengthening  the  royal 
power  against  popular  control.  At  any  rate,  the 
colonists  inherited  this  unreasoned  dislike,  even 
under  totally  different  conditions;  though  Con- 
necticut had  laid  an  excise  on  spirits  and  all 
use  of  foreign  articles,  and  Massachusetts  and 
Pennsylvania  on  spirits,  before  the  Revolution. 
But  all  shrank  from  giving  the  national  govern- 
ment such  power,  and  several  States  proposed 
amendments  to  the  Constitution  forbidding  the 
United  States  ever  to  lay  excises.  Hamilton, 
however,  recommended  to  Congress  in  1790  an 
excise  on  spirits,  upon  the  most  advanced  mod- 
ern grounds  —  that  it  would  not  only  produce  a 
revenue  without  burdening  any  worthy  industry 
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or  person,  but  would  check  the  consumiytioii, 
to  the  great  advantage  of  the  commtmity.  With 
great  opposition  the  law  was  passed,  imposing 
a  duty  of  9  to  25  cents  a  gallon  (according  to 
strength)  on  aH  native  spirits,  and  a  higher  one 
on  imported.  In  1792  the  tax  was  lowered  some* 
,what.  Later,  under  Hamilton's  advisement,  the 
•  scope  was  extended  to  other  articles  of  luxury, 
auction  sales,  stamp  duties  on  instruments  of 
exchange,  etc.  But  it  was  nullified  in  some 
sections  by  passive  resistance;  at  last  in  1794  a 
furious  open  defiance  began  in  Pennsylvania 
(see  Whiskey  Insurrection),  which  had  to  be 
quelled  by  the  regular  army.  There  was  no 
further  resistance,  but  no  cessation  of  the  dis- 
like, which  was  naturally  a  Democratic  tenet, 
from  the  power  it  gave  the  general  government ; 
and  when  JeflFcrson  became  President,  on  his 
recommendation  Congress  abolished  the  entire 
system, _  which  was  possible  from  the  large  in- 
crease in  customs  receipts.  The  War  of  1812, 
however,  necessitated  a  fresh  resort  to  it;  and 
duties  were  laid  on  spirits  (license  tax),  and 
the  same  articles  Hamilton  had  chosen  —  sugar, 
carriages,  auctions,  and  exchanges  —  with  salt 
added.  They  were  repealed  in  December  181 7, 
and  no  further  excises  were  levied  till  the 
system  of  internal  revenue  taxes  (q.v.)  was 
adopted  in  1862. 

Ezcito-motor  Action,  the  action  of  nerves 
distributed  to  muscular  organs  the  stimulation 
of  which  leads  to  movement.  Thus,  irritation 
of  a  nerve  supplying  a  muscle  will  lead  to  con- 
traction of  the  muscle  by  excito-motor  action, 
and  irritation  of  certain  nerves  distributed  to 
blood  vessels  will  lead  to  contraction  of  the 
vessel  by  acting  on  its  muscular  coat  See 
Nervous  System. 

Exclusion,  Bill  of,  a  bill  introduced  into 
the  British  Parliament  during  the  reign  of 
Charles  II.  for  the  purpose  of  excluding  the 
Duke  of  York,  he  being  a  Roman  Catholic,  from 
the  throne.    See  Charles  II.;  James  II. 

Excommunication,  an  act  of  ecclesiastical 
jurisdiction  whereby  a  Chri^ian  is  separated 
from  the  communion  of  the  Chtffch.  Tl^is 
power  was  exercised  by  the  Apostle  Paul  when 
in  his  first  letter  to  the  Corinthians,  ch.  v.,  he 
writes  concerning  a  man  guilty  of  incest  that 
he  ^delivers  such  a  one  to  Satan.*  Authority 
for  excommunication  is  found  in  the  words  of 
Christ  reported  in  Matt,  xviit.  ®If  he  will  not 
hear  the  church  let  him  be  to  thee  as  the  gentile 
and  the  publican.®  In  the  Roman  Catholic 
Church  there  are  two  degrees  of  excommunica- 
tion—  major  and  minor.  By  the  minor  an 
offender  is  deprived  of  the  use  of  the  sact^" 
ments;  by  the  major  one  is  deprived  of  all 
manner  of  comrhunion  or  communication  with 
the  faithful.  In  the  times  when  the  laws  of 
the  Church  were  enforced  in  their  primitive 
rigor,  the  excommunicated  were  denied  com- 
munication with  the  faithful  not  only  in  sacred 
things  but  in  the  common  life.  Thi's  is  greatly 
.  modified  now,  and  persons  who  have  incurred 
the  uttermost  ecclesiastical  censures  suffer  only 
the  spiritual  penalties  attached  to  their  offenses. 
But  though  the  Church's  excommunication  has 
in  the  present  time  lost  all  its  civil  effects,  a  brief 
notice  of  these  effects  is  necessary  for  an  appre* 
elation  of  the  condition  of  an  excommumcatus 
vitan^us,    tint    is,    ci    a    person    under    the 


major  excommtmicatioiv  who  must  be  avoided 
by  the  faithful,  under  penalty  of  themselves  in- 
curring the  minor  excommunication. 

A  person  who  is  under  the  major  excom- 
munication is  disqualified  for  acting  as  judge 
or  juror,  notary,  witness  in  courts  of  law,  advo- 
cate, attoniQr;  but  he  is  competent  to  plead  his 
own  cause  and  to  sue  others  on  his  own  behalf. 
He  cannot  be  a  guardian  of  a  minor,  nor  curator, 
nor  executor  of  a  last  will,  nor  can  he  make 
contracts.  He  cannot  act  as  a  legislator.  After 
death  his  body  is  deprived  of  Christian  burial: 
and  if  it  does  get  burial  in  consecrated  ground 
in  whatever  way,  it  is  to  be  dug  up  and  cast 
out.  The  excommunicate  under  major  excom- 
munication must  be  shunned  by  all  the  faithful : 
they  must  not.  under  pain  of  excommunication 
(minor),  communicate  with  him  either  by  word 
of  mouth  or  by  writing ;  must  not  greet  him,  nor 
have  exchange  of  gifts  with  him.  If  an  excotn- 
municatus  vUandus  happens  to  enter  a  church 
while  the  Mass  is  proceeding,  he  must  forth- 
with be  put  out;  if  that  cannot  be,  then  the 
service  must  be  suspended.  Such  is  the  letter 
of  the  laws;  but  long  before  these  stern  pre- 
scriptions went  into  desuetude  there  were  notable 
assuagements  of  their  rigor  through  the  inter- 
pretations of  moralists.  To  illustrate  this  by  one 
example  only:  The  serfs  and  servants  and  the 
children,  grandchildren  and  other  relatives  (even 
by  affinity  only)  were  permitted  to  continue  their 
relations  of  obedience  and  respect  to  their  head 
even  after  he  was  excommunicated. 

Excretory  System,  Comparative  Anatomy 
of  the.      See  Anatomy. 

Ezecu'tion,  in  law,  the  carrying  into 
effect  the  final  judgment,  decree,  or  order  of 
the  court.  Execution  is  effected  by  a  writ  or 
order  directed  to  the  proper  officer  and  com- 
manding him  to  do  a  certain  thing.  In  civil 
law  it  is  the  means  of  obtaining  that  which  the 
court  ordered  to  be  done  by  one  of  the  parties. 
Execution  may  be  had  for  either  plaintiff  or 
defendant  When  taken  out  by  the  plaintiff 
it  depends  on  the  cause  of  action  as  to  what  is 
to  be  recovered  under  the  writ;  generally  it  is 
for  the  debt  and  costs,  or  for  the  goods,  dam- 
ages, and  costs.  When  taken  out  by  the  defend- 
ant it  may  be  for  goods,  damages,  and  costs, 
and  in  some  cases  it  may  be  only  for  costs. 

As  soon  as  final  judgment  has  been  entered, 
the  party  entitled  to  it  may  take  out  hi^  writ 
of  execution,  and  he  is  entitled  to  this  writ  until 
the  other  party  has  taken  some  step  which  is  a 
supersedeas,  such  as  an  appeal  or  writ  of  error. 
The  writ  issues  from  the  court  which  last  passed 
on  the  judgment  on  which  the  writ  of  execution 
is  taken  out.  Execution  may  be  against  personal 
property,  taking  and  selling  it,  or  it  may  be 
against  real  estate,  either  holdings  it  until  the 
judgment  is  paid,  or  selling  it,  or  in  some  cases 
by  the  seizure  of  the  person  of  the  defendant 
and  holding  him  until  the  judgment  is  satisfied, 
or  until  he  is  declared  insolvent.  If  the  prop- 
erty is  sold  the  fund  derived  from  the  sale  is 
applied  to  paying  the  judgment  and  costs,  and 
the  surplus,  if  any,  is  returned  to  the  former 
owner  of  the  goods.  A  writ  of  execution, 
although  issued  at  the  instance  of  the  party  in 
whose  favor  the  judgment  is,  must  be  directed 
to  the  sheriff,  who  must  carry  out  the  direction 
of  the  writ.  If  he  fails  to  do  so  he  must  answer 
in  damages  to  the  injured  party.    When  the 
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execution  is  against  personal  property,  such  as 
goods  and  chattels,  the  writ  of  fieri  facias  is 
used.  When  the  personal  property  consists  of 
choses  in  action  it  is  reached  by  a  writ  of  attach- 
ment.  If  the  execution  is  against  real  estate  a 
writ  of  scire  facias  is  used,  and  it  is  sold  under 
a  writ  of  venditioni  exponas.  In  some  cases, 
when  the  judgment  is  confined  to  a  particular 
piece  of  real  estate,  the  writ  of  levari  facias  is 
issued  first,  and  it  is  sold  under  a  writ  of  ven^ 
ditioni  exponas.  If  the  execution  is  against  the 
person  of  the  defendant  a  writ  of  capias  ad 
satisfaciendum  is  issued,  under  which  the  de- 
fendant is  arrested  and  his  person  held  until  the 
judgment  is  satisfied,  or  until  the  defendant  is 
declared  insolvent.  Sometimes  the  defendant  is 
released  if  security  is  given  that  the  defendant 
will  abide  by  the  order  of  the  court. 

A  general  judgment  binds  all  property  owned 
by  the  person  against  whom  the  judgment  is 
recovered  at  the  time  the  judgment  is  entered, 
and  it  also  attaches  to  all  property  he  acquires 
up  to  the  time  the  judgment  is  satisfied,  and  if 
the  debtor  sells  any  real  estate  before  the  judg- 
ment is  satisfied,  the  property  is  not  released 
from  the  lien  of  the  judgment.  When  property 
is  sold  under  an  execution  the  purchaser  only 
buys  the  title  of  the  debtor,  and  all  equities  un- 
der which  he  held  it  stiil  attach  to  the  property. 

In  the  criminal  law  execution  is  the  carrying 
into  effect  the  judgment  of  the  court  in  relation 
to  the  person  convicted.  It  consists  in  putting 
the  convict  to  death  according  to  his  sentence. 
Sec  Capital  Punishment. 

Execu'tioner,  the  official  who  carries  into 
effect  a  sentence  of  death,  or  inflicts  capital 
punishment  in  pursuance  of  a  legal  warrant. 
In  England  it  is  the  province  of  the  sheriff  to 
execute  the  extrenre  sentence  of  the  law,  but 
in  practice  the  disagreeable  duty  is  performed 
in  his  presence  by  an  officer  retained  for  this 
purpose.  In  Scotland  the  duty  devolves  upon 
the  civic  magistracy,  but  the  strict  letter  of 
the  law  is  avoided  as  in  England  by  the  attend- 
ance of  a  magistrate  to  witness  the  proceedings. 
Several  executioners  have  become  famous  from 
their  names  being  dragged  into  literature;  such 
as  Richard  Brandon,  the  supposed  headsman  of 
Charles  I.;  Jack  Ketch,  commemorated  by 
Dryden  (Epilogue  to  the  Duke  of  Guise),  whose 
name  was  long  vulgarly  given  to  all  who  suc- 
ceeded him  (in  London)  in  this  odious  office. 
In  America,  the  title  and  duties  of  the  public 
executioner  differ  in  the  various  States.  In 
some  States  the  sheriff  of  the  county  becomes 
the  executioner,  but  in  New  York  State  the 
warden  of  the  penitentiary  is  technically '  the 
executioner.  The  duties  are  usually  performed 
by  one  of  his  subordinates.  In  the  army  the 
provost-marshal  is  the  military  executioner. 
See  Capital  Punishment;  Electrocution; 
Guillotine;  Hanging: 

Exec'utive,  in  the  United  States^  ^.roperly 
the  entire  official  body  charged  with  the  execu- 
tion of  the  laws,  from  the  head  to  the  lowest 
subordinate;  but  in  current  use,  restricted  to 
the  head  officer,  as  President  (of  the  United 
States),  governor  (of  a  State),  mayor  (of  a 
city),  etc  (See  Cabinet.)  The  general  exectv- 
tive  of  the  colonies  was  the  king;  their  indii 
vidual  executives,  the  governors,  appointed  by 
tlie  crown  or  (in  Rhode  Island  and  C(»mQCticut^ 


and  for  a  few  years  '.u  Massachusetts)  chosen 
by  the  people.  These  were  succeeded  de  facto  by 
the  committees  or  councils  of  safety;  then 
by  officials  usually  called  governor,  sometimes 
president,  and  sometimes  not  by  single  persons, 
but  by  executive  councils  as  in  Switzerland. 
The  general  government  had  no  executive  till 
the  adoption  Of  the  Constitution.  The  Conti- 
nental Congress  had  only  such  functions  as  the 
State  legislatures  allowed  it,  which  were  to  de- 
bate and  ask  for  supplies  and  make  recommen- 
dations, and  the  Articles  of  Confederation 
provided  for  no  executive.  The  Constitution, 
although  it  gives  the  President  large  executive 
powers,  compels  hira  to  share  the  most  im- 
portant, as  appointments  and  treaties^  with  the 
Senate ;  it  was  only  after  debate,  indeed,  that 
a  single  executive  was  resolved  on,  there  being 
a  strong  sentiment  in  favor  of  a  plural  executive 
representing  different  sections  of  the  Union,  and 
three  States  voted  in  favor  of  the  latter  in 
committee  of  the  whole.  (For  the  steady  en- 
croachments of  Congress  upon  the  President's 
executive  powers,  see  Congress.)  The  question 
of  succession  of  executive  power  in  case  of  the 
death  or  disablement  of  the  chosen  executive 
has  been  elaborately  provided  for  by  statute; 
in  case  of  the  President,  first  by  succession  of 
the  Vice-President,  then  by  a  series  of  devolu- 
tions upon  the  various  officers  of  the  (Cabinet, 
beginning  with  the  secretary  of  state  —  so  that 
nothing  but  a  successful  Gunpowder  Plot,  or 
rather  a  number  of  simultaneous  ones,  could 
paralyze  national  executive  authority.  The  em- 
barrassing cases  of  possible  lunacy,  paralysis, 
etc.,  have  never  arisen,  nor  has  capture  by  the 
enemy;  though  the  latter  has  twice  been  immi- 
nent—  of  Madison  by  the  British  in  1814,  of 
Lincoln  by  Booth  (the  original  plan)  in  1865. 
But  cases  which  have  not  occurred  in  114  years 
may  be  left  to  deal  with  when  they  do  occur. 
(For  the  problems  of  presidential  elections,  see 
Electors;  Electoral  Commission.)  The  ex- 
ecutive departments  were  first  created  in  1781  — 
Foreign  Affairs,  Finance,  War,  and  Marine ;  pre- 
viously, their  work  had  been  done  by  Congres- 
sional committees,  or  commissions  appointed  by 
them.    They  were  reorganized  in  1700. 

Ezec'utor  (Lat.  *^performer*).  An  execu- 
tor is  one  to  whom  another  man  commits  his 
last  will  and  testament  for  execution  of  that 
last  will  and  testament  (2  Black.  Comm.  503). 
A  person  to  whom  a  testator  by  his  will  com^ 
mits  the  execution,  or  putting  in  force,  of  that 
instrument  and  its  codicils.  The  following  is 
a  brief  summary  of  an  executor's  duties: 

(l)  He  must  bury  the  deceased  in  a  man- 
ner suitable  to  the  estate  left  behind.  But  no 
unreasonable  expenses  will  be  allowed,  nor  any 
unnecessary  expenses  if  there  is  risk  of  the 
estate's  proving  insolvent.  (2)  Within  a 
convenient  time  after  the  testator's  death,  he 
should  collect  the  goods  of  the  deceased,  if 
he  can  do  so  peaceably;  if  resisted  he  must 
apply  to  the,  courts  for  relief,  (3)  He  must 
prove  the  will,  and  take  out  administration 
papers.  (4)  Ordinarily,  he  must  make  an 
inventory  of  personal  property,  and,  in  some 
States  of  real  estate  also.  (5)  He  must  next 
collect  the  goods,,  and  chattels,  and  the  claims 
inventoried,  with  reasonable  diligence.  And  he 
is  liable  for  a  loss  hy  the  insolvency  of  a  debtor* 
if  it  results  from  his  gross  delay.     (6)   He 
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must  give  notice  of  his  appointment  in  the 
statutory  form,  ami  should  advertise  for  debts 
and  credits.  (7)  The  personal  effects  he  must 
deal  with  as  the  will  directs,  and  the  surplus 
must  be  turned  into  money  and  divided  as  if 
there  was  no  will.  An  administrator  must  at 
once  collect,  appraise  and  sell  the  whole.  The 
safest  method  of  sale  is  a  public  auction.  (8) 
He  must  keep  the  money  of  the  estate  safely, 
but  not  mixed  with  his  own,  or  he  may  be 
charged  interest  on  it.  (9)  He  must  be  at 
all  times  ready  to  actually  file  an  account  within 
the  year  generally  prescribed  by  statute.  (10) 
He  must  pay  the  debts  and  legacies  in  the 
order  required  by  law.  Funeral  expenses  are 
preferred  debts.     See  Estate. 

Exegesis,  Biblical.  The  world  'exegesis* 
is  from  the  Greek  ^fiyyiycris,  primarily  a  leading 
out,  and  coming  to  mean,  an  interpretation^ 
an  explanation,  a  making  clear.  The  verb  <ii;ye- 
^uu  occurs  six  times  in  the  New  Testament, 
always  in  the  sense  of  revealing  a  fact  or  mak- 
ing clear  a  truth,  Luke  xxiv.  35;  John  i.  18; 
Acts  x.  8;  Acts  xv.  12,  14;  Acts  xxi.  19.  In 
John  i.  18,  we  read,  ^No  man  hath  seen  God 
at  any  time;  the  only-begotten  Son,  who  is  in 
the  bosom  of  the  Father,  that  one  became  his 
exegete*  (occim  Itrn^raro).  That  is  to  say, 
Jesus  revealed  the  inmost  character  of  God. 
He  made  manifest  what  otherwise  would  have 
remained  hidden.  He  interpreted  God's  being. 
Ht5  made  clear  the  Divine  providence  and  plan. 
His  person  and  his  whole  teaching  and  life 
were  an  exegesis  of  the  invisible  and  previously 
incomprehensible  Godhead.  What  Jesus  did  for 
God's  being  and  providence,  the  exegete  en- 
deavors to  do  for  the  Bible.  He  searches  for 
its  inmost  meaning,  explains  what  is  obscure, 
leads  out  to  the  light  what  is  less  manifest, 
makes  clear  all  its  implications,  and  sets  its 
complete  import  before  the  mind's  eye.  The 
task  of  Biblical  exegesis,  therefore,  is  to  clear 
up  all  difficulties  and  to  make  plain  the  mean- 
ing of  the  Bible  text.  It  might  seem  a  com- 
paratively easy  thing  to  do  this;  but  centuries 
of  endeavor  have  shown  that  while  all  the  es- 
sentials of  the  revelation  in  the  Bible  are  reason- 
ably clear  there  are  problems  connected  with 
all  of  the  Bible  books  which  tax  the  utmost 
powers  of  the  greatest  minds  to  master  them. 
Then  at  least  four  temptations  beset  the  inter- 
preters of  Bible  truth.  One  of  these  is  apparent 
in  those  exegete s  who 

"Each  dark  pauage  shun 
And  hold  tneir  farthing  candle  to  the  sno." 

What  is  clear  in  itself  needs  no  further  ex- 
planation, 'the  office  of  the  exegete  becomes 
a  necessity  only  when  the  meaning  seems  ob- 
scure. Another  danger  in  execresis  is  that  ol 
bringing  a  meaning  to  the  text  instead  of  draw- 
ing the  meaning  from  it.  The  text  is  forced 
into  agreement  with  previous  prejudice  or  opin- 
ion. This  is  nearly  always  fatal  to  the  truth. 
As  an  old  monk  said,  ^Whosoever  seeketh  an 
interpretation  in  this  book  shall  get  an  answer 
from  God;-  wTiosoeve^  bringeth  an  interpreta- 
tion to  this  book  shall  get  an  answer  from  the 
devil.*  Jerome  put  the  same  truth  more  mildly 
when  he  said,  ^He  is  the  best  teacher  who  does 
not  bring  his   doctrine  into  the  Scripture  but 


out  of  the  Scripture.*  Sometimes  the  obvious 
meaning  of  the  text  is  unpalatable  to  the  exe- 
gete, for  doctrinal  or  other  reasons,  and  then 
he  is  tempted  to  explain  the  meaning  away.  This 
is  rankest  treason  to  his  calling.  He  is  ex- 
pected to  be  loyal  to  the  truth  and  nothing  but 
the  truth.  If  he  betray  the  truth  in  behalf  of  a 
political  party  or  a  church  organization  or  a 
doctrinal  system  he  is  no  longer  worthy  of  his 
office  or  name.  A  fourth  temptation  is  that  of 
adding  to  that  which  is  written,  improving 
upon  the  text  by  the  addition  of  unwarrantable 
inferences  and  subjective  fancies  and  unjustifi- 
able subtleties  of  every  sort.  It  represents  the 
presumption  of  the  apostle  Peter  at  Caesarea 
Philippi,  who  thought  he  knew  better  than  his 
Lord  what  ought  to  be  said  and  done.  These 
are  four  fundamental  faults  of  all  exegesis;  a 
failure  to  explain  the  meaning  that  is  obscure, 
a  distorting  of  the  meaning  that  seems  obvious, 
an  utter  perversion  of  the  plain  truth,  and  a 
supplanting  of  the  truth  with  merely  human  ver- 
biage or  wisdom.  Wilful  miscarriage,  maiming, 
murder,  and  the  substitution  of  a  changeling  for 
the  true  child  are  crimes  in  the  realm  of  inter- 
pretation, as  well  as  under  the  civil  law.  The 
science  of  exegesis  has  sought  from  the  first  to 
free  itself  from  these  faults.  If  it  has  not  wholly 
succeeded  as  yet,  that  is  simply  to  acknowl- 
edge that  like  all  other  science  its  development 
has  been  entrusted  to  fallible  men.  We  may 
trace  various  schools  of  exegesis  through  the 
history  of  the  Church,  and  in  all  of  them  some 
one  or  other  of  these  fundamental  faults  is 
likely  to  be  manifest. 

The  first  important  school  of  exegesis  was 
founded  at  Alexandria,  and  it  flourished  from 
150  to  400  A.D.  Its  most  distinguished  repre- 
sentatives were  Clement,  Origen,  Athanasius, 
Basil,  and  the  two  Gregories.  Of  these  the 
peerless  prince  was  Origen,  the  greatest  scholar 
and  saint  the  Christian  Church  has  produced 
since  apostolic  times.  A  great  injustice  has 
been  done  both  him  and  the  Alexandrian  school 
by  associating  their  names  almost  exclusively 
with  the  allegorical  interpretation  of  the  Scrip- 
tures, in  which  they  sometimes  indulged,  as 
though  this  method  were  their  only  method  or 
were  peculiar  to  them  alone.  Neither  of  these 
things  was  true.  The  allegorical  interpretation 
was  much  older  than  the  Alexandrian  school 
and  has  persisted  in  dragging  out  its  pemkious 
existence  to  this  day.  It  was  prevalent  and 
predominant  in  the  Rabbinical  schools  of  exe- 
gesis before  the  Christian  era  began.  The  Tal- 
mudists  finally  found  a  watch-word  for  their 
mystical  exegesis  in  Pardes,  or  Paradise.  The 
four  letters  of  this  word  in  the  Hebrew,  P  R  D 
S,  were  made  to  indicate  the  four  words,  Peshat 
or  explanation,  Remes  or  hint,  Darush  or 
homily,  and  Sod  or  mystery;  and  these  in  turn 
represented  the  four-fold  interpretation  of 
which  every  passage  in  Scripture  was  capable. 
Rabbi  Ishmael  declared  that  by  means  of  these 
any  Scripture  could  be  expounded  in  forty-nine 
ways  and  the  expositor  could  break  every  text 
into  fragments,  even  as  a  rock  is  broken  by  a 
hammer  (Sanhedrin,  34).  The  apostle  Paul 
carried  at  least  one  example  of  allegorical  ti*eat- 
ment  into  our  New  Testament,  probably  sug- 
gested by  his  Jewish  training  in  the  school  of 
Gamaliel,    Gal.    iv.    22-31.     This    method    wa.4 
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introduced  into  Alexandria  by  Aristobulus  and 
pseudo-Aristeas,  and  it  became  authoritative  as 
a  method  of  exegesis  under  Philo,  the  fore* 
most  writer  among  the  Alexandrian  Jews  con- 
temporary with  the  Christ.  Philo  found  the 
method  ready  made  to  his  hand,  not  only  by 
the  Jewish  rabbis,  but  also  by  the  Greek  philoso- 
phers who  had  allegorized  Homer  and  Hesiod 
and  the  ancient  Greek  myths  into  conformity 
with  their  more  advanced  ethics  and  faith.  The 
Alexandrian  church  fathers  thus  found  the  al- 
legorical interpretation  in  vogue  among  their 
heathen  and  Jewish  neighbors  and  forbears. 
They  believed  it  had  a  Scriptural  sanction.  They 
accepted  it  without  question.  Their  genius  and 
wide  influence  gave  it  a  standing  in  the  Chris- 
tian Church  for  centuries;  but  the  Alexandrian 
school  never  had  a  monopoly  of  its  use.  It  is 
unfair,  therefore,  to  hold  them  responsible, 
cither  for  the  origination  or  for  the  promulga- 
tion of  this  method  of  Scriptural  interpretation. 
Origen  did  teach  that  there  was  a  three-fold 
sense  in  Scripture,  corresponding  to  the  body, 
soul,  and  spirit  in  man — a  literal  and  a  moral  and 
a  mystical  sense.  But  Jerome  also  made  it  a  rule 
that  the  Scripture  should  be  interpreted  in  three 
ways,  historically,  tropologically,  and  spiritu- 
ally; and  he  related  this  three-fold  division  to 
the  doctrine  of  the  Trinity.  And  Augustine 
formulated  one  principle  of  his  exegesis  in  these 
words,  ^Whatever  there  is  in  the  word  of  God 
that  cannot,  when  taken  literally,  be  referred 
either  to  purity  of  life  or  soundness  of  doctrine, 
you  may  set  down  as  figurative*^  (^De  Doctr. 
Christ.^  III.  ch.  lo.  sect.  14).  He  wrote  to 
Honoratus,  ®A1I  that  Scripture,  therefore,  which 
is  called  the  Old  Testament,  is  handed  down 
four-fold  to  them  who  desire  to  know  it,  accord- 
ing to  history,  according  to  aetiology,  according 
to  analogy,  according  to  allegory**  ODe  util. 
credendi,*  5).  This  four- fold  division  was 
adopted  by  many  of  the  church  fathers  and 
found  its  ^nal  formulation  in  the  famous  coup- 
let of  Nicholas  of  Lyra, 

Littera  ffesta  docet,  quid  credas  Allegoria, 
Moralis  quid  agits,  quo  tendas  Anagogia. 

A  good  example  of  this  four- fold  sense  was 
the  Scriptural  use  of  the  word,  Jerusalem.  Lit- 
erally, it  was  a  city;  allegorically,  the  church; 
morally,  the  individual  believer;  anagogical^, 
the  heavenly  state. 

This  much  may  be  said  for  the  Alexandrian 
school  in  connection  with  the  allegorical  inter- 
pretation of  the  Scripture.  (i)  It  did  not 
originate  this  method.  (2)  It  never  exercised 
any  monopoly  in  its  use.  (3)  It  f-^und  what 
seemed  to  it  a  sufficient  sanction  in  the  typology 
and  allegory  of  the  Apocalypse,  the  Pauline 
epistles,  and  the  epistle  to  the  Hebrews.  (4) 
No  other  method  of  interpretation  would  have 
availed  them,  in  their  stage  of  Biblical  knowl- 
edge and  in  their  environment,  for  the  defense 
of  many  portions  of  the  Old  Testament.  Their 
adequate  apologjy  for  yielding  to  the  fourth 
temptation  mentioned  above  is  to  be  found  in 
the  necessities  of  their  case,  (s)  Their  use  of 
this  method  grew  out  of  their  very  piety  and 
spirituality.  These  simply  joined  forces  with 
their  poetical  imagination  and  philosophical  in- 
sight in  the  endeavor  to  save  the  Scripture  from 
contemporary  disrepute.  (6)  They  never  used 
the  allegorical  method  dogmatically    and    they 


avoided  most  of  the  excesses  of  the  later  day, 
^They  are  always  intelligent  and  reasonable. 
They  evaporated  the  letter ;  they  did  not  stereo- 
type the  spirit*  (Bigg,  *  Christian  Platonists  of 
Alexandria,^  pp.  149-50).  Making  all  allow* 
ance  for  fault  at  this  point,  the  fact  remains 
that  ^Origen  was  the  greatest  Biblical  critic  and 
exegete  of  the  ancient  church*  (Terry,  ^Biblical 
Hermeneutics,^  p.  639).  His  one  object  was  to 
find  and  to  set  forth  the  edifying  truth  in  the 
Scripture.  He  said,  *The  passages  that  are 
true  in  their  historical  meaning  are  much  more 
numerous  than  those  which  are  interspersed 
with  a  purely  spiritual  signification.®  Having 
adduced  many  passages  in  which  a  literal  mean- 
ing seems  impossible,  he  concludes,  ^Therefore, 
the  -exact  reader  must,  in  obedience  to  the 
Saviour's  injunction  to  search  the  Scriptures, 
carefully  ascertain  in  how  far  the  literal  mean- 
ing is  true,  and  in  how  far  impossible;  and  so 
far  as  he  can,  trace  out,  by  means  of  similar 
statements,  the  meaning  everywhere  scattered 
through  Scripture  of  that  which  cannot  be  un- 
derstood in  a  literal  signification**  (<De  Prin- 
cipiis,*  IV.  i;  19).  This  is  seen  at  once  to  be, 
as  Davidson  said,  *not  so  absurd  or  injurious 
as  many  represent**  (<  Sacred  Hermeneutics,*  p. 
68).  Bishop  Lightfoot  is  fully  justified  in  say- 
ing of  Origen,  *A  very  considerable  part  of 
what  is  valuable  in  subsequent  commentaries, 
whether  ancient  or  modern,  is  due  to  him.  A 
deep  thinker,  an  accurate  grammarian,  a  most 
laborious  worker,  and  a  most  earnest  Christian, 
he  not  only  laid  the  foundation,  but  to  a  very 
great  extent  built  up  the  fabric  of  Biblical  inter- 
pretation** (^Commentary  on  Galatians,*  p. 
227).  Farrar  declares,  ^His  knowledge  of  the 
Bible  and  his  contributions  to  its  interpretation 
were  absolutely  unrivalled**  (^History  of  Inter- 
pretation,* p.  188).  Fairweather  adds,  ^Properfy 
speaking,  Origen  was  the  first  exegete.  Every- 
thing done  in  this  direction  previously  had  been 
merely  preparatory  to  a  scientific  interpretation 
of  Scripture  .  .  .  One  of  the  great  merits 
of  Origen  is  that  he  never  shirks  a  difficulty. 
.  .  .  Nothing  could  exceed  his  passion  for 
verbal  and  grammatical  accuracy,  or  his  linguis- 
tic and  critical  insight,  while  his  knowledge  of 
the  ancient  theology  is  unique^  (^Origen,*  p. 
120).  Harnack  calls  Origen  *the  father  of  ec- 
clesiastical science  in  the  widest  sense  of  the 
word,**  and  says  that  he  *was  an  exegete  who 
believed  in  the  Holy  Scriptures  and  indeed,  at 
bottom,  he  viewed  all  theology  as  a  methodical 
exegesis  of  Holy  Writ®  (<  History  of  Dogma,  ^ 
n.  pp.  332,  335).  In  Origen,  therefore,  we  find 
the  founder  of  scientific  exegesis  and  the  great 
master  in  this  field.  His  faults  were  those  of 
his  age;  his  excellences  have  been  an  abiding 
blessing  to  the  Church.  Our  age  is  coming  to 
agree  with  Gregory  Thaumaturgus  in  his  Pan- 
egyric, when  he  says  of  Origen  as  an  exegete, 
•That  greatest  gift  that  man  has  received  fr'>»n 
God,  and  that  noblest  of  all  endowments,  he  has 
had  bestowed  upon  him  from  heaven,  that  he 
should  be  an  interpreter  of  the  oracles  ol  God 
to  men,  and  that  he  might  understand  the  words 
of  God,  even  as  if  God  spake  them  to  him,  and 
that  he  might  recount  them  to  men  in  such 
wise  as  that  they  may  hear  them  with  intelli- 
gence. .  .  .  He  explained  whatsoever  was 
dark  or  enigmatical,    .    .    .    and  set  it  in  the 
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ligb^  as  being  himself  a  skilled  and  most  dis- 
cerning hearer  of  God.  .  .  .  He  alone  of 
all  men  with  whom  I  haye  myself  been  ao 
qnainted,  or  of  whom  I  have  heard  by  the  re- 
port of  others,  has  so  deeply  studied  the  orades 
of  God,  as  to  be  able  at  once  to  receive  their 
meaning  into  his  own  mind,  and  to  convey  it 
to  others.  For  that  leader  of  all  men,  who  in- 
spires God's  dear  prophets,  and  suggests  all 
their  prophecies  and  their  mystic  and  heavenly 
words,  has  honored  this  man  as  He  would  a 
friend,  and  has  constituted  him  an  expositor  of 
these  same  oracles;  the  things  of  which  He  only 
gave  1  hint  by  others,  He  made  matters  of  full 
instruction  by  this  man's  instrumentality;  and 
in  things  which  He,  who  is  worthy  of  all  trust, 
either  enjoined  in  regal  fashion,  or  simply 
enunciated.  He  imparted  to  this  man  the  gift 
of  investigating  and  unfolding  and  explaining 
ihem;  so  that,  if  there  chanced  to  be  any  one 
of  obtuse  and  incredulous  mind,  or  one  again 
thirsting  for  instruction,  he  might  learn  from 
this  man,  and  in  some  manner  be  constrained  to 
understand"  (Argument,  XV.)  It  is  the  pic- 
ture of  the  perfect  pattern  of  the  union  of  scien- 
tific investigation  and  spiritual  insight  which 
makes  the  model  exegete.  The  transcendent 
genius  of  Origen  lifted  him  above  his  age  at 
many  points,  and  the  twentieth  century  is  be- 
ginning to  see  that  his  conception  of  revealed 
truth  is  far  superior  to  that  of  most  of  his  suc- 
cessors in  the  history  of  the  church. 

It  has  been  aistomary  to  denounce  Origen 
and  the  Alexandrian  school  for  their  indul- 
gence in  allegory  and  to  contrast  with  them 
most  favorably  the  next  great  school  of  exe- 
getcs  at  Antioch,  The  most  distinguished  names 
here  were  those  of  Lucian,  Dibdorus,  Theo- 
dore, Theodoret,  and  Chrysostom.  We  are  told 
that  these  men  were  literalists  rather  than  alfe- 
gorists.  They  held  rigidly  to  the  historical  and 
grammatical  sense,  and  it  is  but  natural  that  the 
historical  and  grammatical  critics  of  the  nine- 
teenth century  should  applaud  their  opposition 
to  the  allegorical  flights  of  the  Alexandrians. 
However,  it  is  well  for  us  to  remember  that 
this  school  had  its  dangers  and  faults  as  well 
as  the  Alexandrian.  Its  literalism  resulted  in  a 
rationalism  which  was  like  a  dry  rot  in  the 
church.  Historically,  it  led  directly  to  Arianism, 
which  threatened  to  cut  the  tap-root  of  the 
Christian  faith;  and  against  this  the  orthodox 
exegesis  of  Athanasius  the  Alexandrian,  proved 
to  be  the  only  safeguard  of  the  church  at  the 
last  Its  tendency  was  to  narrowness,  rather 
than  to  richness.  What  it  gained  in  straitness, 
it  lost  in  breadth.  However,  among  all  the 
Greek  fathers,  Chrysostom  will  rank  next  to 
Origen  in  unitinj?  the  best  characteristics  of 
both  schools.  ^Through  a  rich  inward  ex- 
perience he  lived  into  an  understanding  of  the 
Holy  Scriptures;  and  a  prudent  method  of 
interpretation,  on  logical  and  grammatical  prin- 
ciples, kept  him  in  the  right  track  in  deriving 
the  spirit  from  the  letter  of  the  sacred  volume* 
(Neander,  ^History  of  the  Christian  Religion 
and  Church,>  II.  p.  693).  Origen  and  Chrys- 
ostom had  no  worthy  successors  in  the  next 
millennium  of  church  history.  Jerome  has  been 
called  the  Origen  of  the  Western  Church,  but 
he  was  too  hasty  in  composition,  too  much  in- 
fluenced by  his  personal  prejudice,  and  too 
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vacillating  and  uncertam  in  his  own  opinkms 
to  deserve  this  name  as  an  exegete.  His  serv- 
ices in  other  directions  were  mvaluable.  He 
was  the  greatest  scholar  in  the  West  as  Origen 
had  been  the  greatest  scholar  in  the  East;  but 
he  lacked  the  depth  of  character,  the  consistency 
of  principle,  and  the  consequent  spiritual  intui- 
tion of  that  greatest  master  in  the  early  church. 
Augustine  has  exerted  a  wider  influence  upon 
the  Christian  Church  than  any  other  of  the 
church  fathers.  He  was  the  chief  authority 
through  the  whole  of  the  m.edi3eval  age.  Mar- 
tin Luther  was  an  August inian  monk  at  the 
time  of  his  conversion ;  and  he  and  Melanchthon 
and  Calvin  and  Bucer  all  built  upon  the  foun- 
dations which  Augustine  had  laid  down.  The 
works  of  the  great  Latin  father  have  been  read 
and  reverenced  by  Protestant  and  Roman  Catho- 
lic alike,  and  it  is  only  in  our  day  that  serious 
question  has  arisen  as  to  his  right  to  continued 
supremacy.  In  the  present  reaction  from  the 
theology  of  the  Latin  fathers  to  the  older  and 
purer  theology  of  the  Greek  fathers,  it  is  in 
the  field  of  scholarly  exegesis  that  the  inferiority 
of  Augustine  becomes  most  apparent  He  was 
not  even  the  equal  of  Jerome  in  scholarship. 
He  knew  no  Hebrew.  He  was  very  deficient 
in  his  knowledge  of  the  Greek.  He  preferred  a 
translation  to  the  original  text.  He  was  con- 
tinually making  mistakes  as  to  the  meaning  of 
words.  He  had  all  the  defects  of  his  predeces- 
sors, without  their  excuse  for  them.  The 
Alexandrians  had  been  driven  into  the  use  of 
allegory  to  harmonize  the  Gospel  teaching  with 
the  truth  of  Greek  philosophy  and  to  command 
the  hearing  and  respect  of  their  Jewish  con- 
temporaries. But  Augustine  was  an  allegorist 
of  the  allegorists,  when  no  necessity  was  laid 
upon  him  and  when  allegory  had  de9:enerated 
into  mere  imaginative  ingenuities.  Augustine 
had  genius  and  a  gehuine  Christian  experience 
and  consequently  flashes  of  illuminative  inter- 
pretation are  found  in  his  books,  but  these  can- 
not cdVnpensate  for  the  lack  of  the  critical  faculty 
and  a  sound  basis  of  linguistic  scholarship  in 
exegesis.  "Spiritual  insight,  though  a  far  divi- 
ner gift  than  the  critical  faculty,  will  not  supply 
Its  place.  In  this  faculty  Augustine  was  want- 
ing, and  owing  to  this  defect,  as  a  continuous 
expositor  he  is  disappointing*  (Lightfoot,  < Com- 
mentary on  Galatians,^  p.  233).  His  total  in- 
fluence has  been  an  immeasurable  bane  to  Chris- 
tendom. He  was  chiefly  responsible  for  subordi- 
nating exegesis  to  ecclesiastical  authority.  He 
said,  *^For  my  part,  I  should  not  believe  the 
gospel  except  as  moved  by  the  authority  of  the 
Catholic  Church*  (<Ep.  c.  Manich.,^  rfi.  5.  sect. 
6).  He  declared,  "Now  Scripture  asserts  noth- 
ing but  the  Catholic  faith»  (<De  Doctr.  Christ.> 
ni.  ch.  10.  sect.  15),  and  he  bent  his  exegesis 
to  make  good  that  declaration.  He  fastened 
upon  the  Christian  Church  the  dogmas  which 
have  been  the  chief  hindrances  to  its  progress 
for  1,400  years;  "the  exaggerated  doctrine  of 
total  human  depravity,**  the  guilt  of  innocent 
infancy,  arbitrary  election  involving  a  practical 
denial  of  the  freedom  of  the  human  will,  atone- 
ment by  quantitative  equivalence  in  suffering, 
the  subtle  systematization  of  divine  counsels 
and  schemes,  the  imperious  necessity  of  sacer- 
dotalism and  sacramentarianism,  intolerance  of 
opinion    contrary    to   churchly    authority,    even 
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when  l>ased  upon  an  earnest  and  intelligent 
study  of  the  revealed  Word.  Following  his 
lead  the  Church  has  floundered  for  centuries 
through  sloughs  of  despond  and  has  almost  for- 
gotten the  broader  horizon  and  the  fresher  air 
of  the  high  table-lands  of  the  earlier  theology. 
Among  the  Greek  fathers  no  one  of  these  ques- 
tions which  have  afflicted  our  Latinized  Chris- 
tianity found  an  atmosphere  congenial  enough 
in  which  to  thrive.  We  owe  much  to  Augus- 
tine, but  it  is  hard  for  us  to  believe  that  his 
good  influence  can  begin  to  equal  his  evil  influ- 
ence upon  the  Christian  Church.  His  is  the 
last  great  name  among  the  church  fathers.  For 
a  thousand  years  little  or  no  progress  was  made 
in  the  interpretation  of  the  Scriptures. 

The  Schoolmen  contented  themselves  for  the 
most  part  with  copying  and  compiling  the  work 
of  their  predecessors  in  this  field.  It  became  a 
proverb  among  them.  Si  Augustinus  adest  suf- 
ficit  ipse  tibi.  One  of  them  stated  plainly  that 
no  interpretation  of  Scripture  must  be  accepted 
which  ran  counter  to  the  authority  of  the 
Church,  ^however  much  such  a  sense  may  be 
in  conformity  with  the  literal  meaning.  Indeed 
that  ought  not  to  be  called  the  literal  sense 
which  is  repugnant  to  ecclesiastical  authority* 
(Paulus  of  Burgos,  <Prol.  in  Additiones>). 
Even  Gerson  declares,  *The  literal  sense  must 
be  judged  according  as  the  Church  has  deter- 
mined»  (Propp.  de  sens.  lit.  3).  With  no  inde- 
pendence of  thought  and  with  no  fresh  scholar- 
ship the  schoolmen  added  no  new  principle  of 
exegesis  in  a  thousand  years  of  commentary 
writing.  They  were  expending  their  energies 
upon  subtle  and  futile  speculations.  They  com- 
posed great  folios  which  aimed  at  nothing  orig- 
inal and  arrived  nowhere  in  particular.  They 
labored  hard  in  a  treadmill.  They  were  weakest 
in  exegesis.  Only  two  or  three  of  them  knew 
any  Hebrew,  and  the  most  of  them  knew  very 
little  if  any  Greek.  They  were  unoriginal,  un- 
courageous,  uncertain,  uninformed.  They  had 
a  wrong  notion  of  iJie  Church  and  a  wrong 
conception  of  inspiration,  and  it  naturally  fol- 
lowed that  they  had  a  wrong  method  of  exegesis. 
They  had  their  merits  too,  but  not  as  exegetes. 

With  the  Protestant  Reformation  we  come 
to  a  new  era  in  Scriptural  exegesis.  Coleridge 
said  of  the  Reformers,  "The  least  of  them  was 
not  inferior  to  Augustine  and  worth  a  brigade 
of  Cyprians,  Firmilians,  and  the  like®  (<Re- 
mains,>  III.  p.  276).  Calvin  sweepingly  asserts, 
*Modesty  will  not  allow  me  to  speak  of  our- 
selves as  fact  would  justify;  and  yet  I  will 
most  truly  declare  that  we  have  thrown  more 
light  upon  the  Scriptures  than  all  the  doctors 
who  have  appeared  under  the  Papacy  since  its 
commencement.  This  praise  even  they  them- 
selves dare  not  deny  us^*  (^Antid.  in  Cone. 
Trid.,>  Sess.  IV).  The  Bible  seemed  like  a 
fresh  discovery  to  the  Church  of  that  day.  For 
the  first  time  it  became  the  property  of  the 
common  people;  and  the  printing  press  made 
it  possible  for  it  to  become  a  common  pos- 
session. It  had  been  locked  up  in  the  Latin 
tongue  and  was  supposed  to  be  the  peculiar  prop- 
erty of  the  priests.  Translations  now  made  it 
accessible  to  all  and  the  Protestant  preachers 
constantly  appealed  to  its  authority  in  their 
opposition  to  the  usurpations  and  the  abuses  of 
the    hierarchy.      That    necessitated    a    renewed 


study  of  the  sacred  text  on  both  sides.  It  soon 
became  impossible  for  a  man  to  be  a  doctor 
of  divinity  for  eight  years,  as  Carolstadt  con- 
fessed that  he  had  been,  before  he  had  read  his 
New  Testament.  The  Protestants  delighted  to 
circulate  such  stories  as  that  of  Sixtus  of 
Amana  concerning  Albert,  archbishop  of  May- 
ence,  who  read  a  few  pages  in  the  New  Testa- 
ment and  then  put  it  down,  saying,  H  know 
not  what  book  this  is,  I  only  see  that  all  things 
contained  in  it  are  hostile  to  us*  (^Antibarb. 
Bibl.^  11.  7).  The  churchmen  and  schoolmen 
had  always  based  their  doctrinal  systems  upon 
the  Bible,  but  the  stereotyped  interpretation  of 
the  Scriptures  had  come  to  claim  the  authority 
of  the  Scriptures  themselves.  John  Nathin 
said  to  Martin  Luther  in  the  convent  at  Erfurt, 
*<Brother  Martin,  let  the  Bible  alone;  read  the 
old  teachers:  they  give  you  the  whole  marrow 
of  the  Bible;  reading  the  Bible  simply  breeds 
unrest*  (Lindsay,  < History  of  the  Reformation 
in  Germany,^  p.  200).  Heresbach,  the  friend  of 
Erasmus,  heard  it  said  that  the  study  of  the 
original  Greek  was  the  prolific  source  of  all 
heresies,  while  the  study  of  Hebrew  turned  men 
into  Jews  at  once.  (D'Aubigne,  I.  ch.  3).  It 
was  deemed  dangerous  for  the  layman  to  at- 
tempt to  understand  the  Scripture  for  himself; 
it  was  his  duty  to  accept  the  interpretation  of 
the  book  by  the  Church.  It  was  at  this  point 
that  the  protest  was  made;  and  all  the  Reform- 
ers insisted  that  the  Bible  ought  to  be  open  to 
every  man  and  that  the  Spirit  of  God  would 
help  every  man  to  a  safe  and  sufficient  under- 
standing of  its  contents.  Luther  came  to  take 
the  position  that  no  external  authority  could 
decide  what  was  Scripture  or  what  was  the 
meaning  of  Scripture.  He  said,  *How  can  we 
know  what  is  God's  Word  and  what  is  true  or 
false?  ....  Who  decides  me  there?  No 
man,  but  only  the  truth  which  is  so  perfectly 
certain  that  nobody  can  deny  it*  (Dods,  <The 
Bible,  I.ts  Origin  and  Nature,*  pp.  38-40) .  Cal- 
vin said,  ® Scripture  is  self-authenticated,  carry- 
ing with  it  its  own  evidence.  ...  It  obtains 
the  credit  which  it  deserves  with  us  by  the  testi- 
mony of  the  Spirit*  (<Institutio.*  I.  7;  s). 
Over  against  this  position  may  be  put  the  words 
of  Lacordaire,  **What  kind  of  a  religion  is  that 
which  saves  men  by  aid  of  a  book?  God  ha« 
given  the  book,  but  He  has  not  guarantees* 
your  private  interpretation  of  it.  .  .  If  there 
be  a  true  religion  on  earth,  it  must  be  of  the 
most  serene  and  unmistakable  authority*  (cL 
Lindsay,  op.  cit.,  p.  457).  THat  authority  is  not, 
according  to  Lacordaire^  found  in  private  judg- 
ment but  in  the  infallible  decree  of  Pope  or 
Councils.  Such  was  the  issue  drawn  by  the 
Reformation,  both  parties  claiming  the  authority 
of  the  Scriptures,  the  one  as  interpreted  by  the 
Church  for  all,  and  the  other  as  interpreted 
by  the  Spirit  to  each  man.  It  was  equally  in- 
cumbent upon  all  concerned  to  show  that  their 
interpretation  was  the  true  one.  This  battle 
over  the  Book  led  to  such  searching  of  the 
Scriptures  as  had  not  been  seen  in  the  Church 
in  any  period  of  its  history. 

The  way  was  opened  for  an  intelligent  dis- 
cussion of  the  Scripture  text  largely  by  the 
labors  of  Erasmus  of  Rotterdam.  His  edition 
of  the  Greek  Testament  became  the  standard 
text   among   the    reformers.      His   translations. 
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annotations,  and  parai>hrase8  entitle  him  to  high 
rank  as  an  exegete.  H^  was  independent  in 
judgment,  characterized  by  good  sense,  and  a 
philologist  without  a  peer.  His  aim  was  to 
make  the  meaning  of  the  Word  perfectly  clear 
to  all.  He  said,  H  do  not  see  why  the  unlearned 
are  to  be  kept  away,  especially  from  the  evan- 
gelical writings,  which  were  proclaimed  alike  to 
learned  and  unlearned,  equally  to  Greeks  and 
Scythians,  as  much  for  slaves  as  for  the  free, 
at  the  same  time  to  men  and  to  women,  not  less 
to  peasants  than  to  kings"  (^Praef.  in  Paraph, 
in  Matt.*).  Erasmus  still  clung  to  the  mystical 
or  allegorical  interpretation  of  certain  Scrip- 
tures and  thought  that  the  Holy  Spirit  had  in- 
tended that  fome  words  should  carry  multiple 
meanings.  It  was  Martin  Luther  who  broke 
finally  and  conclusively  with  this  ancient  error. 
He  deserves  highest  honor  as  an  exegete  as 
well  as  a  reformer  by  the  enunciation  of  this 
principle,  *Each  passage  has  one  clear,  definite, 
and  true  sense  of  its  own.  All  others  are  but 
doubtful  and  uncertain  opinions.*  He  added, 
•The  literal  sense  of  Scripture  alone  is  the 
whole  essence  of  faith  and  of  Christian  the- 
ology. .  .  .  Allegories  are  empty  specula- 
tions. ...  An  interpreter  must  as  much  as 
possible  avoid  allegory  that  he  may  not  wander 
into  idle  dreams.  ...  To  allegorize  is  to 
juggle  with  Scripture.  .  .  .  If  we  wish  to 
handle  Scripture  aright,  our  one  effort  will  be 
to  attain  unum,  simplicem,  germanum,  et  certum 
sensum  liter alem^  (^Commentary  on  Genesis>)- 
Unlike  Jerome  and  so  many  others  who  had 
recognized  these  truths  before  him,  he  is  true 
to  these  principles  in  his  own  exegesis.  He 
published  ^Notes>  on  many  portions  of  the 
Scripture,  and  a  complete  ^Commentary  on  Gala- 
tians.'  His  exegetical  works  were  published  in 
a  score  or  more  of  volumes  in  both  Latin  and 
German,  and  were  of  paramount  influence  in 
introducing  better  methods  of  exegesis  in  the 
Reformed  churches.  Melanchthon,  Bucer, 
Zwingli,  Beza,  and  many  others  did  notable 
work  in  exegesis  in  the  Reformation  period; 
but  their  books  are  for  the  most  part  unread 
to-day.  The  greatest  exegete  among  the  re- 
formers was  John  Calvin.  He  wrote  complete 
commentaries  on  nearly  the  whole  of  the  Bible. 
The  single  exception  in  the  New  Testament 
was  the  book  of  the  Apocalypse;  and  Judges, 
Ruth,  Kings,  Esther,  Ezra,  Nehemiah,  Proverbs, 
Ecclesiastes,  and  Song  of  Solomon  were  the  only 
books  left  untouched  in  the  Old  Testament 
His  commentary  on  the  Psalms  was  justly  cele- 
brated for  its  religious  insight;  and  in  the 
Pauline  epistles  and  the  book  of  Acts  he  is  at 
his  best  in  the  New  Testament.  He  wrote  to 
his  friend  Grjmaeus  in  1539,  *We  were  both  of 
this  mind,  that  the  principal  point  of  an  inter- 
preter did  consist  in  a  plain  briefness.  .  .  . 
We  wished  that  there  might  be  some  one  who 
gave  his  diligence  not  to  trouble  those  who  are 
desirous  of  learning  with  long  commentaries* 
(<Praef.  in  Rom.^).  This  suggests  one  chief 
excellence  of  Calvin's  exegetical  work.  It  is 
clear  and  concise  and  not  loaded  down  with 
references  to  a  host  of  other  authorities.  Cal- 
vin has  the  learning  necessary  for  his  task,  but 
he  makes  no  needless  display  of  it.  He  uses  it 
simply  to  present  plainly  the  meaning  of  the 
text.     He  was  honest  and  independent  in  his 


comment,  intelligent  in  his  method,  and  com- 
paratively free  from  the  worst  faults  of  all  his 
predecessors  in  this  line.  He  never  agreed  with 
Luther  as  to  the  adequacy  of  the  private  judg- 
ment ;  and  yet  he  was  a  persecutor  of  those  who 
did  not  agree  with  his  own  views.  The  preju- 
dices of  his  peculiar  theology  appear  through- 
out his  commentaries,  and  the  repudiation  of 
his  conception  of  the  decree  as  the  central  idea 
of  Christianity  has  gone  far  to  detract  from  his 
use  and  usefulness  in  the  America  of  the  20tb 
century.  However  he  is  still  worth  consulting 
for  his  good  sense  in  most  things  and  his  good 
style  in  all. 

It  seemed  a  necessity  of  the  age  that  all 
Christians  should  be  dogmatists,  and  Protestant 
dogmatism  soon  became  as  deadly  an  influence 
in  the  field  of  exegesis  as  Roman  Catholic  tra- 
dition had  ever  been.  The  successors  of  the 
great  Reformers  were  like  the  schoolmen  who 
succeeded  the  great  Fathers  of  the  early  Church. 
They  were  subservient  to  authority  and  fettered 
by  dogma;  and  in  the  17th  and  i8th  centuries 
very  few  exegetes  appeared  whose  works  are 
read  to-day.  The  scholarship  of  the  elder  Light- 
foot  is  valued.  The  practical  comments  of  Rob- 
ert Leighton  on  First  Peter  are  still  enjoyed. 
John  Owen's  Exercitations  on  the  Epistle  to 
the  Hebrews  is  a  monument  of  erudition  and 
pious  reflection ;  but,  like  Caryl  on  Job,  it  is  too 
voluminous  to  hold  attention  in  this  modem 
age.  Robert  Hall  said  of  Owen,  *He  always 
takes  for  granted  what  he  ought  to  prove,  while 
he  is  always  proving  what  he  ought  to  take  for 
granted;  and  after  a  long  digression,  he  con- 
cludes very  properly  with,  This  is  not  our  con- 
cernment; and  returns  to  enter  upon  something 
still  farther  from  the  point*  Adam  Clarke 
added,  *To  me  he  is  one  of  the  most  unsatis- 
factory of  writers.  His  sense  and  meaning  he 
drowns  in  a  world  of  words.  He  cannot  con- 
dense his  meaning,  and  never  comes  to  the  point, 
but  by  the  most  intolerable  circumlocution* 
(Etheridge,  <Life  of  Adam  Clarke,^  pp.  317- 
18).  He  may  stand  as  probably  the  last  example 
the  world  will  ever  see  of  such  intolerable  pro- 
lixity. Arminius  and  Grotius  introduced  the  re- 
action from  Calvinistic  and  Lutheran  and 
Augustinian  exegesis,  which  has  been  gathering 
force  ever  since  and  which  has  about  come  to 
its  triumph  in  America.  Cocceius  and  Vitringa 
in  their  opposition  to  scholasticism  and  dog- 
matical bias  furnished  a  series  of  commentaries 
with  many  excellent  qualities,  but  reverting  too 
far  in  the  direction  of  the  mystical  or  allegori- 
cal interpretation.  Bengel's  Gnomon  is  a  model 
of  brevity  and  learning  in  exegesis.  Philip 
Schaff  calls  it  *a  marvel  of  mulium  in  parvo.^ 
Henry,  Scott,  and  Adam  Garke  wrote  devotional 
commentaries  which  are  still  in  use.  Ernesti 
has  been  regarded  as  the  founder  of  a  new 
exegetical  school,  attempting  to  hold  the  via 
media  between  the  allegorists  and  the  dogma- 
tists. His  exegesis  was  predominantly  grammat- 
ical. Semler,  pietist  and  rationalist,  introduced 
the  historic  method  of  exegesis,  and  prepared 
the  way  for  the  unparalleled  exegetical  activity 
of  the  19th  century.  The  most  dominant  in- 
fluence in  the  19th  century  in  the  whole  field  of 
theology  was  that  of  Schleiermacher.  He  was 
the  founder  of  what  has  been  called  the  psycho- 
logical school  of  exegesis.    He  was  both  ration- 
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alistic  and  supematuralistic  in  his  interpretation 
of  the  Scriptures.  He  appealed  to  opposing 
classes  and  did  much  to  bring  ail  Germany  back 
to  a  central  emphasis  upon  the  person  and  teach- 
ing and  influence  of  Christ.  In  Germany  and, 
through  Coleridge  and  Maurice,  in  England  and 
America  his  spirit  and  methods  have  been  fruit- 
ful of  much  good  in  Biblical  study.  *Church 
history  offers  no  parallel  to  him  since  the  days 
of  Origen*  (Farrar,  ^History  of  Free 
Thought,'  p.  244).  «He  was  the  Plato  and 
Origen  of  Germany  in  the  19th  century*  (Philip 
Schaff).  He  based  his  reliidon  uoon  faith  and 
feeling,  and  he  made  the  Christian  conscious- 
ness and  personal  experience  the  guiding  lights 
of  his  Scriptural  interpretation.  He  claimed  a 
Divine  compulsion  in  his  teaching  and  spoke 
and  wrote  with  prophetic  fervor  and  authority. 
He  said,  ^Divinely  swayed  by  an  irresistible 
necessity  within  me,  I  feel  myself  compelled  to 
speak.  .  .  Nor  is  it  done  from  any  caprice 
or  accident  Rather  .  .  .  it  is  a  divine  call  * 
(^Reden  fiber  die  Religion,*  I).  His  personal 
magnetism  and  pronounced  genius,  his  eloquence 
and  earnestness,  the  genuineness  of  his  Christian 
experience,  the  remarkable  breadth  of  his  vision 
and  thought,  and  the  intensity  of  his  spiritual 
zeal  gave  him  a  most  extraordinary  influence 
upon  his  own  and  succeeding  generations.  He 
vindicated  the  right  of  Christian  experience  to 
an  equal  hearing  with  the  results  of  any  purely 
.scientific  research.  His  spirit  pervades  the 
Christian  world  to-day  and  will  maintain  its 
permanent  place  in  Christian  thought.  De 
Wette  was  the  greatest  exegete  among  the  dis- 
ciples of  Schleiermacher.  His  work  represents 
prodigious  learning  and  *perfect  loyalty  in  the 
search  for  truth*  (Godet).  He  expresses  him- 
self clearly,  but  does  not  always  come  to  a  de- 
sirably definite  conclusion.  Credner  occupied 
practically  the  same  standpoint. 

The  year  1835  marked  a  new  era  in  all 
scientific  Bible  study  (Pfleiderer,  ^Development 
of  Theology,*  p.  209).  In  that  year  Strauss 
published  his  ^Life  of  Jesus,*  Baur,  his  work  on 
the  < Pastoral  Epistles,*  and  Vatke  his  < History 
of  the  Religion  of  the  Old  Testament.*  Each 
of  these  books  may  be  regarded  as  epoch-making. 

Eichhom  had  reduced  the  rationalistic  treat- 
ment of  the  Scriptures  to  a  scientific  system. 
Strauss  was  the  first  to  put  this  rationalism  into 
concrete  and  popular  form.  Baur  was  the 
founder  of  the  Tfibingen  or  Tendency  school, 
which  probably  represented  in  Germany  the 
greatest  theological  movement  of  the  century. 
Baur  endeavored  to  bring  all  his  exegesis  to 
the  bar  of  historical  investigation.  He  examined 
all  traditional  exegesis  critically  and  subjected 
the  New  Testament  books  to  a  more  thorough- 
going analysis  than  they  had  ever  known.  He 
emphasized  the  theological  standpoint  of  each 
writer,  and  he  thought  he  detected  an  irrecon- 
cilable antagonism  between  the  Pauline  and  the 
Petrine  wings  of  the  Christian  Church.  He 
stimulated  Bible  study  to  an  astonishing  degree. 
His  personal  power  was  manifest  in  the  re- 
j  markable  group  of  disciples  he  gathered  about 
,  him.  Among  these  we  may  mention  Zeller, 
Schwegler,  Hilgcnfeld,  Holsten,  Pfleiderer,  and 
Volkmar.  The  entire  movement  inaugurated  by 
Banr  has  been  characterized  by  comprehensive 
and  accurate  scholarship,  the  value  of  which  has 


been  somewhat  impaired  by  the  critical  presup- 
positk>ns  upon  which  it  was  based.  Strauss 
came  over  into  this  school  in  the  second  edi- 
tion of  his  ^Life  of  Jesus.*  Ritschl  began  his 
career  in  it,  but  later  swung  clear  of  it  and 
became  the  founder  of  a  distinct  school  of 
thought,  to  which  Hamack,  Jfilicher,  Kaftan, 
Hermann,  and  Von  Soden  adhere. 

Ritschl  claimed  to  repudiate  all  metaphysical 
presuppositions  and  to  found  his  system  on  the 
religious  consciousness  alone.  He  believed 
that  the  primitive  faith  ^rang  from  the  person 
and  word  of  Jesus,  with  no  philosophical  alloy 
in  the  beginning.  He  held  that  experience 
limits  the  domain  of  knowledge.  The  Scrip- 
tures are  sufficient  in  themselves  to  reveal  the 
spiritual  and  moral  worth  of  the  kingdom  of 
God,  whose  end  is  realized  in  love.  Dogmatic* 
and  ethics  unite  in  the  higher  synthesis  of  the 
revelation  of  the  New  Testament.  Frank  was 
the  most  determined  opponent  of  Ritschl ianisni 
in  Germany.  He  pointed  out  the  lack  of  a  true 
and  deep  conception  of  sin  in  this  system  of 
thought,  and  its  consequently  inadequate  notion 
of  atonement  and  conversion;  and  he  claimed 
that,  instead  of  rejecting  metaphysics,  the  whole 
system  was  based  on  a  highly  developed  but 
false  and  contradictory  aietaphysics  of  its  own. 

Vatke  in  1835  outlined  the  revolution  which 
has  since  taken  place  in  the  conception  of  Old 
Testament  history.  His  book,  however,  was 
overloaded  with  philosophical  terminology  and 
met  with  no  general  appreciation  and  soon 
seemed  to  be  forgotten.  Reuss  lectured  along 
the  same  lines  at  Strassburg;  and  two  of  his 
pupils,  Graf  and  Wellhausen,  published  the  new 
hypothesis  of  the  development  of  Old  Testa- 
ment ritual  and  literature.  It  was  Vatke's 
theory  brought  to  life  again,  and  it  has  exer- 
cised increasing  influence  upon  the  exegesis  of 
all  the  Old  Testament  books  for  the  last  half 
century.  The  prophets  have  come  into  new 
prominence  as  a  result  of  this  study.  They 
are  recognized  as  the  founders  of  the  Hebrew 
religion.  The  Law  in  its  present  form  was  of 
later  growth  in  the  Jewish  Church.  The  Penta- 
teuch has  been  resolved  into  a  number  of  docu- 
ments. Deuteronomy  is  believed  to  belong  to 
the  times  of  Josiah.  Isaiah  and  other  prophetic 
books  are  shown  to  be  of  multiple  authorship. 
The  Psalms  come  last  in  the  Hebrew  sacred 
literature.  Stade,  Budde,  Smend,  Schultz  and 
others  have  represented  this  school  of  thought 

Germany  has  been  the  great  battle-ground 
of  the  Higher  Criticism  through  the  last  cen- 
tury; and  the  exegetes  have  enrolled  themselves 
among  the  critical  and  the  traditional,  the  more 
radical  and  the  more  conservative  camps.  Nc- 
ander  the  champion  of  spirituality,  Hengsten- 
berg  the  bulwark  of  orthodoxy,  Delitzsch  the 
pre-eminent  scholar  did  valiant  service  for  what 
they  deemed  the  traditional  truth.  Just  before 
his  death  Delitzsch  seemed  disposed  to  go  over 
into  the  critical  ranks.  D'llmann  and  Giinkel 
have  adopted  the  newer  views.  The  indispen- 
sable commentary  in  the  New  Testament  field 
has  been  that  of  H.  A.  W.  Meyer.  Characterized 
by  grammatical  rigor  and  literary  freedom,  and 
brought  up  to  date  by  frequent  revisions,  it  has 
maintained  itself  as  a  standard  authority  for 
two  generations.  The  principal  contributor  to 
the  later  editions  has  been  Bernard  Weiss,  the 
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present  prixioe  of  all  laborers  in  the  exegetical 
field.  Having  completed  more  than  50  ^ears  of 
University  service  he  stands  to-day  without  a 
peer  in  his  record  of  worthy  achievement  as  a 
textual  critic  and  commentator.  He  is  incom- 
parable for  minute  and  searching  investigation, 
exactness  and  solidity  of  scholarship.  His  as- 
sociates in  the  Meyer  Commentary  series  have 
been  Wendt,  Heinrici,  Sieffert,  Schmidt,  Ddster- 
dieck,  and  Beyschlag.  Lipsius,  Weizsacker, 
Schmiedel,  and  Holtzmann  have  represented  the 
more  advanced  school  of  commentators.  Bleek 
did  most  admirable  work  in  the  earlier  part  of 
the  century;  and  Luthardt  and  Hofmann  have 
been  conservative  leaders  in  the  later  days. 

Among  the  Dutch  theologians  the  dominant 
tendency  in  the  last  century  has  been  toward 
extreme  radicalism.  Scholten  and  Kuenen  have 
represented  advanced  thought  in  the  Old  Testa- 
ment field,  while  Loman,  Pierson,  Naber,  Volter, 
and  Van  Manen  have  been  generally  considered 
hypercritical  in  the  discussion  of  New  Testa- 
ment questions.  Steck  has  represented  the  latter 
school  in  Switzerland;  while  Godet  has  nobly 
upheld  the  traditions  of  orthodoxy  in  this  land. 
Godet  combines  a  French  felicity  of  style  with 
a  German  thoroughness  of  scholarship  and  adds 
to  these  a  genuine  spiritual  fervor  which  makes 
his  commentaries  on  Luke,  John,  and  Romans 
veritable  masterpieces  of  exegesis.  It  may  well 
be  doubted  if  the  century  has  produced  more 
luminous  and  interesting  contributions  to  this 
field. 

France  has  furnished  the  brilliant  and  ver- 
satile and  radical  Renan,  and  the  more  profound 
and  philosophical  De  Pressense;  and  it  is  mak- 
ing its  influence  felt  to-day  through  the  writ- 
ings of  the  new  Symbolo-Fideistic  school,  Stap- 
fer,  Sabatier,  and  Menegoz  being  the  chief 
theological  representatives.  This  school  em- 
phatically repudiates  the  infallibility  of  Pope  or 
Church  and  just  as  emphatically  renounces  the 
infallibility  of  Scripture  or  the  Christ  recorded 
in  Scripture.  It  believes  that  philosophy  can 
never  deduce  any  religious  truth  from  its  prem- 
ises, and  so  repudiates  rationalism  as  a  founda- 
tion for  faith.  It  believes  in  a  Divine  revelation 
through  the  immanent  Spirit  of  God.  It  identi- 
fies prayer  and  religion.  All  expression  of  re- 
ligious impression  must  be  through  images  or 
symbols.  *A11  religious  formulas  are  symbolic 
formulas;  and  Dogmatic  itself  is  a  great  system 
of  symbols'  (Menegoz),  The  essence  of  the 
gospel  is  to  be  distinguished  from  what  is  merely 
contingent.  Jesus  is  the  perfect  manifestation 
of  God  in  man.  Salvation  is  by  faith  and  faith 
consists  in  repentance  and  heart-surrender  to 
God.  The  advocates  of  this  school  confidently 
claim  that  the  future  belongs  to  them. 

In  Great  Britain  the  century  has  furnished 
some  masterly  exegetical  work.  Canibridge 
University  has  easily  taken  the  honors  in  this 
field.  Dean  Alford  in  his  ^Commentary  on  the 
Greek  Testament*^  introduced  the  best  results 
of  German  exegesis  to  English  readers.  Bishop 
Ellicott  gave  splendid  examples  of  painstaking 
investigation  of  the  Scriptural  text.  The  great 
trio  of  later  Cambridge  scholars,  Lightfoot, 
Westcott,  and  Hort  have  reached  the  highwater 
mark  of  English  scholarship  in  their  field. 
Bishop  Lightfoot's  commentaries  upon  the 
Pauline  Epistles  have  been  standard  authorities 


ever  since  their  publication.  Westcott  did  equally 
fine  work  upon  the  writings  of  John  and  the 
Epistle  to  the  Hebrews.  Hort  was  generally 
reputed  to  be  the  greatest  scholar  of  the  three, 
but  his  extreme  modesty  and  his  realizing  sense 
of  the  yet  unattained  perfection  possible  in  his 
work  kept  him  from  the  publication  of  any 
but  fragmentary  treatises.  His  influence  lives 
among  his  students  and  associates.  Mayor  on 
James  and  Swete  on  Mark  are  worthy  compan- 
ions of  the  other  Cambridge  University  com- 
mentaries. Prof.  Davidson  of  Edinburgh  was 
the  leading  Hebrew  scholar  of  Great  Britain 
in  the  century,  and  his  pupils,  W.  Robertson 
Smith  and  George  Adam  Smith  and  others,  have 
done  yeoman  service  in  revolutionizing  and  re- 
vitalizing the  exegesis  of  the  Old  Testament. 
Sanday,  Driver,  Plummer,  Beet,  Findlay,  Bruce, 
and  Dods  have  done  excellent  interpretative 
work.  The  international  Critical  CommenUry> 
and  the  ^Expositor's  Greek  Testament,^  now 
in  process  of  publication,  bid  fair  to  continue 
the  best  traditions  in  English  exegesis. 

America  has  had  a  share  in  the  exegetical 
labor  of  the  century.  Moses  Stuart,  J.  A,  Alex- 
ander, Hackett,  Hodge,  Shedd,  Harper,  Mit- 
chell, Moore,  Toy,  Vincent,  and  others  have  pro- 
duced exegetical  studies  of  acknowledged  merit. 
Albert  Barnes,  Henry  Cowles,  J.  A.  Broadus, 
and  D.  D.  Whedon  have  published  series  of 
helpful  and  devotional  commentaries.  Ezra  Ab- 
bot, Edward  Robinson,  McGiffert,  Mathews, 
Burton,  Briggs,  Bacon,  Gilbert,  Stevens,  Allen, 
and  Smyth  have  done  lirst-class  service  in 
special  fields. 

The  Roman  Catholic  Church  began  the 
century  with  two  most  worthy  representatives 
of  Biblical  learning.  Hug  ably  combated  the 
rationalistic  tendencies  of  his  day  and  defended 
the  traditional  views  of  the  origin  of  the  New 
Testament  writings.  Herbst  performed  the  same 
service  for  the  Old  Testament.  During  the 
greater  part  of  the  century,  however,  free  in- 
quiry has  been  more  or  less  stifled  by  the  author- 
ity of  *the  usual  exegesis  of  Scripture.*  Scien- 
tific research  has  been  systematically  discour- 
aged and  any  tendency  toward  a  new  or  modi- 
fied interpretation  of  the  Scriptural  text  and  any 
originality  of  conclusions,  such  as  may  not  be 
guaranteed  by  the  authority  of  the  Fathers  and 
the  Councils  of  the  Church,  have  been  frowned 
upon  by  those  in  the  places  of  power,  A  better 
condition  of  affairs  seems  to  be  on  the  point  of 
realization  now.  A  growing  body  of  students 
within  the  pale  of  the  Church  have  felt  the  in- 
fluence of  the  great  onward  movements  in  the 
Protestant  world  and  are  beginning  to  demand 
the  privilege  of  free  inquiry  and  the  use  of 
modem  methods  in  exegesis.  They  point  to 
the  critical  work  in  the  writings  of  Origen  and 
Jerome  and  Eusebius  and  other  Christian  schol- 
ars and  saints  as  proof  that  scientific  research 
is  no  novelty  in  the  Catholic  Church,  and  they 
claim  the  right  to  follow  in  the  footsteps  of 
these  illustrious  critics  of  antiquity.  A  meas- 
ure of  freedom  would  seem  to  be  already 
granted  them  since  Pope  Pius  X.  has  written  to 
Bishop  Le  Camus,  *We  should  not  approve  the 
attitude  of  those  who  in  no  way  dare  to  depart 
from  the  usual  exegesis  of  Scripture,  even  when, 
faith  not  being  at  stake,  the  real  advancement 
of  learning  requires  such  departure.    You  follow 
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a  wise  middle  course,  and  by  your  example 
show  that  there  is  nothing  to  be  feared  for  the 
sacred  books  from  the  true  progress  of  the  art 
of  criticism,  nay  that  a  beneficial  light  may  be 
derived  from  it,  provided  its  use  be  coupled 
with  a  wise  and  prudent  discernment®  (Dated 
Jan.  II,  1906).  What  this  «wise  and  prudent 
discernment®  may  be  is  probably  best  illustrated 
in  the  decisions  of  the  Biblical  Commission  ap- 
pointed by  Leo  XIII.,  in  its  report  upon  the 
Pentateuch,  published  in  the  Revue  Biblique  and 
dated  June  27,  1906.  The  report  is  presented 
in  the  form  of  questions  and  answers  in  cate- 
chism style.  They  may  be  summarized  as  fol- 
lows: May  one  assert  that  Moses  was  not  the 
author  of  the  Pentateuch,  but  that  it  was  made 
up  largely  of  later  elements  ?  No.  Must  Moses 
then  have  written  the  whole  of  the  Pentateuch 
with  his  own  hand,  or  dictated  it  to  secretaries? 
No.  May  Moses  have  committed  the  editing 
of  it  in  whole  or  in  part  to  secretaries  and  have 
permitted  the  publication  of  it  under  his  name? 
Yes.  May  he  have  used  sources,  documents  or 
oral  traditions,  borrowing  sometimes  the  words, 
sometimes  the  sense  ?  Yes.  May  the  Pentateuch 
have  undergone  modifications,  <<additions  made 
after  Moses'  death  by  an  inspired  author, 
glosses  and  parenthetical  explanations,  ancient 
words  and  phrases  turned  into  more  modern 
language,  false  readings  to  be  attributed  to 
errors  of  copyists,  which  criticism  may  examine 
and  weigh  according  to  its  principles?  Yes,  the 
Church  reserving  judgment.®  The  rights  of 
the  newer  criticism  t9  a  hearing  and  standing 
in  the  Church  are  clearly  allowed  in  this  report, 
while  the  Church  reserves  the  right  to  judge 
to  what  extent  the  findings  of  the  critics  may  be 
compatible  with  its  authority  and  peace. 

Historical  criticism  has  now  come  to  the 
fore.  The  allegorical  interpretation  is  discred- 
ited, it  is  to  be  hoped,  finally  and  permanently. 
A  vaster  knowledge  is  at  the  service  of  the 
exegete  than  has  been  possible  in  any  preceding 
age.  The  battles  of  the  giants  would  seem  to 
have  ended  for  the  time  at  least,  and  much 
of,  the  smoke  of  conftict  has  cleared  away. 
What  ought  the  twentieth  century  exegesis  to 
be?  It  ought  to  be  capable  of  the  production 
of  both  popular  and  critical  work.  It  ought  to 
meet  the  demand  for  edification  on  the  part  of 
the  most  humble  and  unlearned;  and  at  the 
same  time  it  ought  to  be  proficient  in  the  most 
exhaustive  scholarship.  It  has  at  its  disposal 
the  accumulated  wealth  of  material  collected 
in  the  preceding  centuries;  and  it  may  profit 
by  the  defects  as  well  as  the  excellences  of  the 
masters  who  have  gone  before.  Biblical  knowl- 
edge was  never  more  profound  or  more  preva- 
lent than  now.  The  original  text  has  been 
determined  within  approximate  accuracy.  The 
Bible  has  been  freed  from  multiplied  errors  of 
manuscript  transcription  and  restored  to  some- 
thing like  its  original  form  and  revelation. 
The  original  languages  are  better  understood. 
The  study  of  ancient  inscriptions  and  frag- 
ments of  newly  discovered  papyri  have  thrown 
a  flood  of  light  upon  many  new  points.  Modern 
travel  and  exploration  and  excavation  in  the 
Orient  have  taught  us  many  things  concerning 
the  manners  and  customs  of  the  ancient  times. 
The  marvellous  advance  made  in  the  last  cen- 
tury along  the  lines   of   scientific  investigation 


and  metaphysical  research  and  literary  criticism 
has  had  its  beneficial  influence  upon  the  inter- 
pretation of  the  Bible,  The  exegete  of  to-day 
has  an  unprecedented  equipment,  and  his  task 
is  comparatively  clear.  To-day,  *the  great  body 
of  evangelical  expositors  are  united  on  the 
fundamental  principles  of  interpretation.  They 
agree  that  a  proper  commentary  on  the  Bible 
or  on  any  part  of  it,  should  clearly  set  forth 
the  true  meaning  of  the  words  and  the  train  of 
thought  intended  by  the  sacred  writer;  and  it 
should  point  out  the  grammatico-historical 
sense  of  every  passage,  giving  careful  atten^ 
tion  to  the  context,  scope,  and  plan  ®  (Terry, 
<  Biblical  Hermeneutics,>  p.  738).  The  great 
exegetical  works  of  the  present  are  character- 
ized by  directness,  accuracy,  learning,  independ- 
ence of  research,  a  careful  consideration  of  the 
context  and  all  the  light  that  historical  and  lit- 
erary criticism  can  throw  upon  the  theme. 
There  is  a  better  conception  of  the  nature  of 
inspiration  and  more  freedom  in  the  exercise 
of  the  critical  faculties  of  the  commentator. 
Rationalism  has  come  to  its  rights,  together 
with  a  recognition  of  the  due  restraint  laid 
upon  the  student  of  a  divine  revelation.  Having 
escaped  from  the  tradition  of  an  absolutely 
inerrant  text  and  a  form  of  revelation  infalli- 
bly fixed  for  all  time,  the  exegete  of  to-day  is 
freer  to  turn  from  the  letter  that  killeth  to  the 
spirit  that  maketh  alive.  The  tendency  of  the 
times  seems  to  be  away  from  the  dominance  of 
the  Latin  and  the  Reformation  theology  to  the 
purer  exegesis  of  the  primitive  faith.  With 
the  broader  spirit  of  the  Greek  fathers  and 
the  better  critical  apparatus  of  the  present  day 
the  promise  of  work  in  this  field  was  never 
brighter  than   now. 
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Exelmans,  eks-el-moni?,  Remy  Joseph  Isi- 
dore, CoMTE ;  French  soldier,  Marshal  of  France : 
b.  Bar-le-duc,  13  Nov.  1775;  d.  22  July  1852.  He 
entered  the  army  in  1791,  when  only  16  years  of 
age,  and  by  1799  had  reached  the  rank  of  cap- 
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tain.  He  subsequently  served  with  great  dis- 
tinction under  Macdonald  and  Championnet  in 
the  campaign  of  Naples,  and  in  1801  was  ap- 
pointed to  the  staflF  of  Murat  as  aide-de-camp. 
He  was  arrested  in  1808  while  serving  with 
Murat  in  Spain,  and  sent  to  Englzmd,  but  after 
three  years  of  confinement  there  effected  his 
escape  and  in  1812  jomed  Napoleon  in  his  Rus- 
sian campaign.  For  brilliant  conduct  during  this 
campaign  he  was  appointed  general  of  division 
by  Napoleon  but  upon  the  Emperor's  fall  was 
banished  from  France  owing  to  his  Napoleonic 
inclinations.  He  was,  however,  permitted  to 
return  in  1819  and  seems  to  have  been  highly 
esteemed  under  ^every  successive  government. 
He  was  restored  to  the  Chamber  of  Peers  in  1831 
by  Louis  Philippe  and  Louis  Napoleon  appointed 
him  grand  chancellor  of  the  Legion  of  Honor, 
and  on  11  March  1851  created  him  Marechal  de 
France.  He  was  subsequently  thrown  from  his 
horse  which  resulted  in  his  death. 

Exercise,  Physical.  The  upbuilding  of  the 
muscular  system  of  the  body  is  of  prime  import- 
ance in  preserving  the  health  or  the  curing  of 
disease,  and  whether  by  passive  motion  or  vo- 
litional activity  is  now  recognized  as  necessary 
to  keep  the  various  functions  of  the  body  in 
normal  condition.  Artificially  devised  methods 
have  been  brought  into  use  but  regular  daily 
out-of-doors  exercise  is  preferable.  Instruction 
in  gymnastics  is  now  given  in  many  educational 
institutions  and  public  schools,  well-appointed 
gymnasiums  being  maintained  for  that  purpose. 
In  these  gymnasiums  outdoor  sports  are  often 
practised,  but  the  chief  courses  of  exercise  con- 
sist of  a  systematic  use  of  dumb-bells,  wands, 
Indian  clubs,  horizontal  and  parallel  bars,  chest- 
weights,  swinging  rings  and  other  specialties. 
In  many  gymnasiums  there  are  running  tracks, 
baseball  cages,  swimming  tanks,  bowling  alleys, 
etc.  The  chief  outside  sports  are  tennis,  golfing, 
bicycling,  baseball,  football,  rowing,  walking, 
running,  skating,  swimming,  and  the  various 
forms  of  track  athletics.  See  Gymnasium, 
History  of;  Hygiene;  Physical  Training; 
Educational  Athletics;  etc. 

Exercises^  Spiritual.  See  Spiritual  Exer- 
asEs. 

Exeter,  England,  a  city,  seaport,  and 
county,  parliamentary  and  municipal  borough, 
in  the  county  of  Devon,  on  the  left  bank  of  the 
Exe,  ID  miles  northwest  from  its  outlet  in  the 
English  Channel,  on  the  Great  Western  and 
London  and  Southwestern  railways.  Though 
still  presenting  many  indications  of  antiquity, 
the  city  can  now  boast  of  as  handsome  squares, 
terraces,  streets,  and  houses,  all  of  modern  erec- 
tion, as  any  other  in  the  kingdom.  The  prin- 
cipal object  of  interest  is  the  cathedral,  a  noble 
edifice  of  high  antiquity.  It  is  cruciform,  408 
feet  in  lenfi^th,  and  consists  of  a  nave,  with  two 
side  aisles;  two  short  transepts  formed  out  of 
two  heavy  Norman  towers,  each  130  feet  in 
height;  a  choir  of  the  same  width  as  the  nave, 
and  128  feet  in  length;  10  chapels  or  oratories, 
and  a  chapter-house.  The  west  front  is  richly 
decorated,  presenting  one  of  the  most  pictui- 
esque  fa^des  of  any  building  in  Europe.  The 
interior,  now  restored  by  Sir  G.  Gilbert  Scott, 
is  magnificent.  Other  architectural  antiquities 
are  the  remains  of  the  castle  of  Rougemont, 
portions  of  the  ancient  city  walls  of  Athelstan, 


Norman  work  in  some  of  the  churches,  and  the 
noble  guild-hall,  tastefully  restored.  Among 
several  fine  modern  churches  Saint  Michael's 
may  be  mentioned.  Among  the  numerous  edu- 
cational establishments  is  the  Exeter  school, 
founded  by  the  citizens  in  the  time  of  Charles 
I.,  to  which  there  are  a  number  of  free  scholar- 
ships. It  has  16  exhibitions  to  either  of  the 
Universities  of  Oxford  or  Cambridge.  The 
Exeter  Diocesan  Training  College  is  also  situ- 
ated in  the  city.  The  charitable  institutions  of 
various  kinds  are  numerous.  They  comprise 
the  Devon  and  Exeter  Hospital,  many  alms- 
houses, a  dispensary,  a  lunatic  asylum,  a  deaf 
and  dumb  institution,  a  penitentiary,  an  eye  in- 
firmary, a  lying-in  charity,  a  humane  society,  a 
stranger's  friend  society,  etc.  The  principal  sci- 
entific and  literary  institutions  are  the  Devon 
and  Exeter  Institution  for  the  Promotion  of 
Science,  Literature,  and  Arts,  established  in 
1817,  and  possessing  a  valuable  library;  the  Ex- 
eter Literary  Society,  established  in  1835;  and 
the  Royal  Albert  Memorial  College,  Museum, 
and  Free  Library,  whose  enlarged  buildings 
were  opened  in  1899.  The  college  has  over 
1,000  students.  Exeter  is  not  an  industrial 
town,  its  woolen  manufacture,  once  one  of  the 
largest  in  England,  being  extinct;  but  it  has 
iron-foundries,  manufactories  of  agricultural  im- 
plements, paper-mills,  corn-mills,  tanneries,  etc. 
Glove-making  and  lace-making  are  also  carried 
on.  By  means  of  a  canal,  5  miles  in  length  and 
15  feet  in  depth,  vessels  of  400  tons  can  reach 
the  city,  and  there  is  a  large  floating  basin.  The 
Exe  itself  is  not  navigable  to  the  city.  Exeter 
is  a  place  of  remote  antiquity,  having  been  a 
British  settlement  long  prior  to  the  invasion  of 
the  Romans,  by  whom  it  was  called  I  sea  Dam* 
noniorum, 

Exeter,  N.  H.,  town,  one  of  the  county- 
seats  of  Rockingham  County;  qn  the  Squam- 
scott  River,  the  Boston  &  M.  R.R. ;  26  miles  east 
of  Manchester,  and  about  13  miles  southwest 
of  Portsmouth.  Exeter  was  founded  in  1638  by 
John  Wheelwright,  a  Congregationalist  clergy- 
man, who  was  banished  from  Massachusetts. 
Massachusetts  claimed  control  over  the  place 
until  1680.  It  was  the  capital  of  New  Hamp- 
shire, and  the  centre  of  military  movements  of 
the  colony  during  the  Revolution.  The  town  is 
well  known  as  the  seat  of  the  Phillips  Exeter 
Academy  (q.v.),  established  in  1781.  The  Rob- 
inson Female  Academy  is  located  in  Exeter. 
The  town  contains  a  large  public  library  and  a 
number  of  manufacturing  establishments :  a 
large  shoe  factory,  cotton-mills,  iron,  brass,  and 
machinery  factories.  Pop.  (1910)4,807.  Consult; 
Fassett,  ^Colonial  Life  in  New  Hampshire* ; 
Bell,  <  History  of  the  Town  of  Exeter. > 

Exeter  Book,  or  Codex  Exoniensis,  a 
unique  manuscript  of  Anglo-Saxon  poetry  in 
the  library  of  Exeter  cathedral.  It  was  pre- 
sented to  the  chapter  by  Lcofric,  first  bishop  of 
Exeter  (1050-72),  contains  246  pages  of  vellum, 
and  is  the  extant  original  copy  ol  some  valuable 
remains  of  Anglo-Saxon  literature.  The  text 
with  a  translation  is  to  be  found  in  Gollanez, 
«The  Exeter  Book>    (1895). 

Exeter  College,  Oxford.  This  college, 
originally  called  Stapledon  Hall,  was  founded  by 
Walter  de  Stapledon,  bishop  of  Exeter,  some- 
time lord  high  treasurer  of  England,  who  re- 
moved to  this  place  his  scholars  from  Hart  Hall,     ^ 
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''and'made  a  foundation  for  a  rector  and  12  fel- 
lows. In  1404  Edmund  Stafford,  bishop  of  Ex- 
eter, added  two  fellowships  and  obtained  leave  to 
give  the  college  its  present  name.  In  1565  Sir 
William  Petre,  secretary  of  state,  added  eight ;  in 
1636  Charles  I.  annexed  one  for  the  Channel 
•  Islands,  and  lastly,  Mrs.  Shiers  left  certain 
J  rents  in  1770,  out  of  which  two  fellowships  were 
\  founded.  Under  the  authority  of  17  and  18 
Vict,  cap.  Ixxxi.,  the  fellowships  (a  number  of 
which  were  appropriated  to  various  archdeacon- 
ries or  counties)  were  reduced  from  25  to  15, 
and  were  thrown  open ;  they  are  now  12  in  num- 
ber. From  the  revenues  of  suppressed  fellow- 
ships over  20  scholarships  were  founded,  eight 
of  which  (called  Stapledon  scholarships)  are 
limited  to  persons  born  or  educated  in  the  dio- 
cese of  Exeter,  and  one  or  more  to  persons 
born  in  any  of  the  Channel  Islands,  or  edu- 
cated at  Victoria  College,  Jersey,  or  Elizabeth 
College,  Guernsey. 

Exeter  Hall,  a  large  building  on  the  north 
side  of  the  Strand,  London,  opened  in  1831.  It 
is  capable  of  containing  over  3,000  persons.  In 
it  the  ^May  Meetings*  of  the  several  religious 
societies  are  held.  It  is  now  the  property  of  the 
Young  Men's  Christian  Association. 

Exhaus'tionSy    Method    of.    The    ancient 
geometricians  employed  the  method  of  exhaus- 
tion for  determining  the  areas  of  curves,  and  for 
the  solution  of  similar  problems.    The  method 
consists  in  comparing  the  magnitude  to  be  de- 
termined with  rectilinear  magnitudes;  thus,  the 
area  of  a  curve  with  the  area  of  a  polygon  con- 
jstructed  so  as  to  be  comparable  with  the  curve 
I  in  question.    The  use  of  the  method  is  excmpli- 
jfied    in    the    second    proposition    of    ^Euclid's 
Twelfth  Book.>     The  method  was  applied  with 
all  the  rigorous  logical  exactness  for  which  the 
Greek  geometricians  are  so  famous.    Sec  Geom- 
etry; Mathematics. 

Exhibition,  an  endowment  or  benefaction. 
See  Endowment. 

Exhibition,  Industrial.  The  promotion  of 
trade  and  manufactures  by  means  of  collections 
of  works  of  industry  and  art  has  no  claim  to  the 
merit  of  novelty.  In  modern  times,  however, 
the  idea  has  been  more  systematically  carried 
out,  and  was  probably  suggested  by  the  good 
effects  produced  by  two  institutions  of  a  like 
nature  —  the  galleries  of  rare  productions  of 
art  or  nature  collected  by  the  wealthy  and  edu- 
cated, and  the  exposure  for  sale  of  ornamental 
and  useful  articles  in  the  stores  of  individuals, 
and  more  particularly  on  a  large  scale  at  the 
great  fairs  which  in  former  times  were  more 
important  features  of  commercial  enterprise  than 
they  now  are.  The  beneficial  effect  thus  derived 
from  the  exhibition  and  comparison  of  the  man- 
ufactured products  of  different  localities  could 
not  long  escape  notice.  In  England  this  know- 
ledge was  brought  to  practical  purposes  in  the 
iSth  century,  when  the  Society  of  Arts  in  175^7 
not  only  offered  prizes  for  specimens  of  manu- 
factures, but  exhibited  the  works  of  the  com- 
petitors. In  France  an  exhibition  embracing  all 
kinds  of  manufactures  was  held  in  the  year 
1798,  and  another  under  the  consulate  of  Bona- 
parte in  1802,  and  the  gratifying  results  attained 
led  to  the  idea  of  holding  them  every  three 
years,  which  was  carried  out  as  far  as  the  polit- 
ical troubles  of  the  country  would  allow.    Many 


exhibitions  were  subsequently  held  at  different 
cities  on  the  continent  of  Europe,  and  in  the 
British  Islands  exhibitions  of  a  more  or  less 
local  nature  were  held  in  Dublin,  Manchester, 
Liverpool,  and  Birmingham,  as  well  as  in  Lon- 
don in  the  premises  of  the  Society  of  Arts.    All 
these   had    been   generally    successful,    but   the 
necessity  of  having  an  exhibition  on  an  inter- 
national scale  had  become  with  some  a  fixed 
idea.     This  was  first  brought  fairly  before  the 
British  public  in  1848  by   Prince  Albert,  then 
president  of  the  Society  of  Arts.    In  1849  the 
project  for  an  exhibition  in  which  all  nations 
might  join  began  to  take  a  tangible  shape;  and 
it  was  at  last  determined  by  government  to  is- 
sue a  royal  commission  to  deal  with  the  matter, 
which  was  gazetted  3  Jan.  1850.    The  better  to 
enable  the  commissioners  to  enter  into  contracts 
and   otherwise   incur   obligations,    subscriptions 
were  procured  to  a  guarantee  fund,  the  queen 
leading  the  list  with  $5,000.     A  vast  structure 
of  iron  and  glass,  generally  designated  the  Crys- 
tal Palace,  built  from  the  design  of  Joseph  Pax- 
ton,  was  erected  in  an  incredibly  short  space  of 
time  in  Hyde  Park,  London,  and  was  opened 
by  Her  Majesty  on  i  May  1851.    The  extreme 
length  of  the  building  was  1,851  feet,  the  width 
408,  and  the  height  about  64  feet     The  entire 
area  was  about  19  acres.     In  the  ground  floor 
and  galleries  there  were  about  eight  miles  of 
tables  set  apart  for  the  exhibitors.    The  articles 
sent  for  exhibition  were  divided  into  four  great 
sections:     Raw  materials,  machinery,  manufac- 
tures, and  fine  arts.    The  number  of  exhibitors 
was  about  15,000.    The  exhibition  remained  open 
until  II  October,  and  the  number  of  visitors  dur- 
ing the  144  days  amounted  to  about  6,170,000. 
After  all  expenses  were  defrayed  there  was   a 
balance  of  $700,000  left.     The  immense  success 
of  the   undertaking   encouraged  the   local   and 
national  exhibitions  of  Ihiblin  and  New  York  in 
185^  and  of  Munich  in  1854;  and  the  Frencli 
nation  in  1855  opened  its  first  Exposition  Uni- 
verselle.  '  The  main  building  was  an  imposing 
structure  of  white  stone  and  of  classic  architec- 
ture.   The  buildings  were  erected  in  the  Champs 
Elysees,  and  covered  about  24  acres.  There  were 
in  all  about  24,000  exhibitors,  and  the  contents 
were  pronounced  greatly  in  advance  of  those 
exhibited  in  London  in  1851.     It  was  said  that 
continental    manufacturers    had    taken    lessons 
from  the  British  exhibition  which  the   British 
had  failed  in  fully  profiting  by,  and  so  exhibited 
a  vast  improvement  in  works  in  which  the  latter 
considered  themselves  unrivaled.    This  was  fol- 
lowed by  the  national  exhibitions  of  the  Dutch  at 
Haarlem  and  the  Belgians  at  Brussels,  both   in 
1861,  and  the  following  year  by  the  second  great 
international  exhibition  held  in  London.    It  oc- 
cupied a  vast  brick  building,  lighted  by  a  roof 
and  two  immense  cupolas  of  glass,  and  erected 
in  the  garden  of  the  Horticultural  Society    at 
South    Kensington.      The    space    covered    was 
about  17  acres.    There  were  26,348  exhibitors  in 
the  industrial  division,  of  whom  8487  were  Brit- 
ish, and  in  the  fine  art  division  2,305,  of  whotn 
990    were    British.    The   aggregate    number    of 
visitors  from  I  May  to  31  October  was  6,211,103^ 
giving  an  average  of  36,328  per  day.    The  pro- 
ductions, which  came  from  almost  all  parts   of 
the  globe,  were  divided  into  40  classes,  and  in- 
cluded manufactures  of  all  kinds  —  machinery, 
chemical  products,  railway  plant,  and  ordinary 
vehicles,  animal  and  vegetable  products  used   in 
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food  or  manufacture,  architecture,  painting, 
sculpture,  engraving,  etc.  This  exhibition  was 
also  eminently  successful,  and  enabled  the  public 
to  judge  of  the  progress  or  shortcomings  of 
British  home  manufactures  and  art  as  com- 
pared with  others.  In  1865  a  rather  important 
exhibition  was  held  in  Dublin  which  was  a 
pccimiary  failure.  The  second  French  Interna- 
tional Exhibition  was  opened  on  i  April  1867, 
and  closed  on  3  November.  On  i  May  1871  the 
first  of  the  British  annual  international  exhibi- 
tions of  fine  arts  and  industry  was  opened 
by  the  Prince  of  Wales.  On  i  May  1873  the 
first  Austrian  international  exhibition  was 
opened  by  the  Emperor  Franz  Josef  with  g^reat 
pomp  and  ceremony.  The  building  was  situated 
m  the  Prater,  or,  as  it  may  be  called,  the  park 
of  Vienna,  and  was  2,940  feet  in  length,  with  an 
average  breadth  of  570  feet  A  great  exhibition 
was  opened  by  President  Grant  at  Fairmount 
Park,  Philadelphia,  upon  the  occasion  of  the 
centennial  festival  of  the  American  declaration 
of  independence.  It  occupied  60  acres,  and  had 
nearly  10,000,000  visitors.  A  third  French  In- 
ternational Exhibition  was  held  at  Paris  in 
1878;  area  occupied  140  acres;  visitors 
17,000,000.  A  fourth  French  International  Ex- 
hibition was  opened  by  President  Camot  in 
1889  to  commemorate  the  centenary  of  the 
Revolution,  the  visitors  to  which  numbered 
over  25,000,000.  One  of  its  chief  features 
was  the  Eiffel  tower,  of  iron,  984  feet  high.  The 
series  of  exhibitions  which  were  held  at  South 
Kensington,  London,  included  The  Fisheries 
(1883),  The  Health  (1884),  The  Inventions 
(1885),  and  the  Exhibition  of  Colonial  and  In- 
dian products  (1886) ;  the  latter  of  which  was 
visited  by  5,550,749  visitors.  Besides  these,  ex- 
hibitions have  been  held  in  Edinburgh  (1886), 
at  which  there  were  2,769,632  visitors;  Man- 
chester (1887)  at  which  there  were  4,765,000 
visitors;  and  Glasgow  (1888),  with  5,748,379 
visitors.  In  1899-1900  a  huge  International  Ex- 
hibition was  held  at  Paris,  but,  though  visited 
by  about  47,000,000  persons,  was  not  a  financial 
success.  It  occupied  the  Champ  de  Mars  and 
extensive  areas  on  both  sides  of  the  Seine. 

In  1893  the  fourth  centenary  of  the  discovery 
of  America  by  Columbus  was  celebrated  by  the 
World's  Columbian  Exposition,  at  Chicago.  It 
excelled  all  predecessors  in  conception,  scope, 
and  grandeur.  Every  nationality  contributed  to 
the  exhibits,  and  many  countries  possessed  their 
own  buildings.  The  'White  City,*  as  it  was 
called,  was  opened  by  President  Geveland,  i 
May  and  closed  30  October.  It  occupied  about 
600  acres,  at  Jackson  Park,  on  the  shore  of  Lake 
Michigan,  including  the  *^Midway  Plaisance.* 
Nearly  every  State  in  the  Union  was  represented 
by  its  own  edifice.  The  principal  buildings  were 
Machinery  Hall,  the  Art  Palace,  and  those  de- 
voted to  transportation,  nuning,  electricity,  agri- 
culture, manufacture  and  liberal  arts  (cover- 
ing 44  acres),  government,  administration,  fish- 
erics,  horticulture,  and  anthropology.  The  total 
admissions  for  the  period  named  were  27,539,521, 
and  the  receipts  from  this  source  $10,317,814. 
The  largest  attendance  on  any  one  day  —  Chi- 
cago day,  9  October  —  was  716,881.  Other  not- 
able exhibitions  in  the  United  States  were  the 
California  Mid-Winter  Exhibition,  held  in  San 
Francisco  in  1894;  the  Cotton  States  and  In- 
dustrial Exposition  held  in  Atlanta^  Ga.,  Sep- 
tember   to    December,    1895;    tlie    Tennessee 


Centennial  Exposition,  held  in  Nashville,  Tenn., 
I  Ma}r  to  ^i  Oct.  1897;  the  Trans-Mississippi 
Exposition  in  Omaha,  Neb.,  i  June  to  i  Nov. 
1890;  the  Pan- American  Exposition,  in  Buffalo, 
N.  Y.,  from  i  May  to  2  Nov.  1901 ;  the  South 
Carolina  Inter-State  and  West  Indian  Exposi- 
tion, held  in  Charleston,  from  i  Dec.  1901  to 
I  June  1902,  and  the  World's  Fair  at  St.  Louis, 
Mo.,  in  1904,  in  celebration  of  the  Louisiana 
Purchase,  its  projectors  claiming  for  it  *the 
P^eatest  exposition  in  all  history.  The  build- 
ings in  Forest  Park  to  the  number  of  15  great 
structures  stand  in  a  tract  of  i,i8o  acres,  and 
the  total  amount  of  money  expended  exceeds 
$15,000,000.  A  feature  of  the  exhibition  was 
250  original  groups  of  sculpture  containing  1,650 
figures.  The  exhibition  included  an  air-ship 
contest,  a  fashionable  horse  show,  a  live  stock 
show  covering  40  acres,  and  a  Philippine  exhibit 
covering  50  acres.    See  Fairs. 

Ex'moor,  a  wild  and  hilly  district  in  the 
extreme  southwest  of  Somersetshire,  extending 
also  into  Devonshire,  England.  It  was  for- 
merly a  forest,  but,  with  exception  of  a  consider- 
able portion  lately  cultivated,  it  is  now  mostly 
heath  and  marsh.  It  embraces  ranges  of  hills 
of  considerable  elevation  (the  loftiest  being 
Dunkerry  Beacon,  1707  feet),  and  in  the  time 
of  the  Druids  was  a  favorite  spot  for  the  cele- 
bration of  their  religious  rites.  Red  deer  still 
exist  here  in  a  wild  state.  Good  descriptions  of 
Exmoor  may  be  found  in  Blackmore's  ^Lorna 
Doone,^  and  Sir  Conan  Doyle's  '^Micah  Clark. > 

Exmouth,  ^ks'muth,  Edward  PcUcw,  Vis- 
count, English  naval  officer:  b.  Dover,  Eng- 
land, 19  April  1757 ;  d.  23  Jan.  1833.  He  served 
as  midshipman  m  the  Blonde  frigate  during 
the  American  Revolution,  and  greatly  distin- 
guished himself  at  Lake  Champlain.  In  1809 
he  had  attained  the  rank  of  vice-admiral,  and 
in  1814  he  was  made  Baron  Exmouth.  In  1816 
he  proceeded  to  Algiers  in  command  of  a  com- 
bined fleet  of  English  and  Dutch  ships  to  en- 
force the  terms  of  a  treaty  which  the  dey  had 
violated.  He  bombarded  the  city  for  seven 
hours,  and  inflicted  such  immense  damage  that 
the  cley  consented  to  every  demand.  Twelve 
hundred  Christian  slaves  were  by  this  exi)loit 
restored  to  liberty.  Lord  Exmouth  was  raised 
to  the  dignity  of  a  viscount  for  this  service. 

ExnKmth,  England,  seaport,  market  town 
in  the  county  of  Devon ;  on  the  English  Channel 
at  the  entrance  to  the  estuary  of  Exe.  It  is 
one  of  the  favorite  resorts,  on  the  coast  of 
Devon,  for  sea-bathing.  The  chief  industry  is 
fishing,  and  the  shipping  trade  is  considerable; 
the  new  docks  are  commodious.  Exmouth  was 
one  of  the  principal  ports  of  the  country  in  the 
reign  of  Edward  III.;  but  subsequently  it  be- 
came a  mere  fishing  hamlet.  Late  years  it  has 
increased  steadily  in  population  and  trade.  Pop. 
about  10,500. 

Exodus  (Gr.  ^departure®),  the  name  given 
in  the  Septuagint  version  to  the  second  book  of 
the  Pentateuch,  because  it  describes  the  de- 
parture of  the  Israelites  from  Egypt.  The  con- 
tents of  the  book,  though  not  embracing  such  a 
variety  of  incidents  as  Genesis,  are  of  a  more 
diversified  character,  being  not  only  historical, 
but  also,  and  in  a  greater  part,  legislative.  The 
subject-matter,  arranged  according  to  historical 
order,  forms  three  divisions,  (i)  The  condition 
of  Israel   in  Egypt,  and  the  preparations  for 
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their  departure  (ch.  i.-xii.  36).  (2)  The  march 
from  Rkmeses  to  Mount  Sinai  (ch.  xii.  37- 
xix.  2.  (3)  The  abode  in  the  desert  and  the 
promulgation  of  the  SinaiticLaw  (ch.  xix.  3-xl). 

Exog'amy,  the  usage  by  which  in  many 
primitive  races  a  man  is  forbidden  to  marry  a 
woman  of  his  own  stock  or  tribe.  See  Mar- 
riage; Tribe. 

Exogenous  (eks-oj'e-niis)  Plants,  an  old 
and  now  disused  name  for  dicotyledons.  Mono- 
cotyledons were  similarly  known  as  endogenous 
plants,  or  endogens.    See  Botany. 

Exophthal'mic  Goitre,  enlargement  with 
turgescence  of  the  thyroid  gland,  accompanied 
by  protrusion  of  the  eyeballs,  breathlessness, 
palpitation,  and  anaemia.  Also  called  Base- 
dow's or  (Graves*  disease  (q.v.). 

Ex'orcism,  the  act  of  expelling  evil  spirits 
by  adjuration.  The  word  is  of  Greek  origin, 
exorkismos,  from  the  verb  exorkizo,  which  in 
classic  Greek  means  to  put  one  on  oath,  but 
in  the  New  Testament  to  drive  out  by  adjura- 
tion. Demonic  possession  was  a  notion  gener- 
ally entertained  by  the  Jews  in  the  time  of 
Christ;  and  that  it  was  entertained  by  Jesus 
Christ  and  his  apostles  is  as  certain  as  any  fact 
recorded  in  the  Scripture.  Hence,  till  modern 
times  it  was  believed  by  all  Christians,  though 
now  it  is  repudiated  expressly  or  tacitly,  or  is 
explained  in  a  naturalistic  sense,  or  at  least 
ignored  by  very  many  who  profess  belief  in  the 
gospels  as  a  divine  revelation  and  the  very  word 
of  God.  The  Catholic  Church,  whHe  it  does  not 
stand  committed  to  the  popular  beliefs  of  the 
faithful  upon  this  matter,  nor  to  the  views  even 
of  her  most  eminent  doctors,  except  so  far  as 
she  may  have  formally  adopted  them  in  her 
authoritative  symbols,  claims  to  possess  and  to 
exercise  in  these  days  no  less  than  in  apostolic 
times  the  power  to  expel  evil  spirits  from  the 
obsessed  or  possessed.  One  of  the  minor  orders 
of  clergy  in  the  Catholic  Church  is  that  of  the 
^exorcist,'*  and  the  ritual  of  the  Church  to  this 
day  has  an  official  formula  of  prayers  and  ad- 
juration for  driving  out  demons.  Pope  Inno- 
cent I.  (d.  417)  forbade  exorcists  to  exercise 
their  ministry  save  with  the  express  permission 
of  the  bishop,  and  that  rule  is  still  in  force. 

Ex'orcist,  the  name  of  one  of  the  minor 
orders  of  the  clergy  in  the  Roman  Catholic 
Church.    See  Orders,  Holy;  Exorcism. 

Exosmo'sis.      See  Osmosis. 

Exostem'ma,  a  genus  of  American  shrubs 
and  trees  of  the  natural  order  Rubiacea,  several 
species  of  which  yield  barks  sometimes  used  in 
medicine.  Though  closely  related  to  the  genus 
Cinchona  (q.v.)  which  yields  quinine,  the 
species  of  this  genus  are  lacking  in  similar 
alkaloids.  St.  Lucia  bark  and  Caribbee  bark, 
obtained  from  West  Indian  species,  are  prob- 
ably the  best-known. 

Exoteric.     See  Esoteric. 

Exofic,  an  appellation  for  the  produce  of 
foreign  countries.  Exotic  plants  are  such  as 
belong  to  a  soil  and  climate  different  from  that 
to  which  they  have  been  transplanted.  It  io 
implied  that  the  exotic  is  more  or  less  of  a  rare 
or  tropical  character  and  can  be  preserved  only 
in  greenhouses. 

Expan'sion.     See  Territorial  Expansion. 


Expansion,  in  physics,  is  the  increase  in 
the  bulk  of  bodies,  in  consequence  of  a  change  in 
their   temperature.    This    is   one   of   tb"    most 
general      effects      of      heat,      being      common 
to    all     bodies     whatever,     whether    solid    or 
fluid.    The   expansion    of   solid    bodies    is   de- 
termined by  the  pyrometer,  and  that  of  fluids 
by  the  thermometer.    The  expansion  of  fluids 
varies  considerably,  but,  in  general,  the  denser 
the  fluid,  the  less  the  expansion;  thus  water  ex- 
pands more  than  mercury,  and  spirits  of  wine 
more  than  water;  and,  commonly,  the  greater 
the  heat,  the  greater  the  expansion ;  but  this  is 
not    universal,    for   there   are   cases    in    which 
expansion  is  produced,  not  by  an  increase,  but 
by   a   diminution   of   temperature.    Water   fur- 
nishes us  with  the  most  remarkable  instance  of 
this  kind.    Its  maximum  of  density  corresponds 
with  39.2*  F.    This  fact  is  of  the  utmost  impor- 
tance  in    the   economy   of   nature.    When    the 
surface  of  rivers  and  lakes  is  cooled,  the  su- 
perior layer  of  water  sinks,  and  warmer  water 
from  below  takes  its  place  till  the  whole  mass 
is    cooled    to,  40°.    After    this    the    circulation 
ceases,    and    ice    is     formed.    The    maximum 
density  point  of  sea  water  is  considerably  lower 
than  that  of   fresh  water,  and  varies  with  the 
quantities  of  the  salts  contained  in  it.    The  ex- 
pansion of  water   is   about   the  same  for   any 
number  of  degrees  above  or  below  the  maximum 
density  point.    Thus,  if  we  heat  water  5**  above 
39.2°,  it  occupies  the  same  bulk  as  it  does  when 
cooled  down  to  5®  below  39.2" :  and  the  density 
of  water  at  32**  and  at  53**  is  very  nearly  the 
same.    The  force  with  which  water  expands  in 
the  act  of  freezing  is  shown  when  glass  bottles 
are  filled  with  water  and  sealed;  the  glass  is 
broken   in  pieces   when   the   water   freezes.    A 
brass  globe,  whose  cavity  is  an  inch  in  diameter, 
may  be  burst  by  filling  it  with  water  and  freez- 
ing it;  and  the  force  necessary  for  this  effect 
is  27,720  pounds  weight    The  expansive  force 
of  freezing  water  may  be  explained  by  supposing 
jt  the  conse(juence  of  a  tendency  which  water 
in  consolidating  is  observed  to  have  to  arrange 
its  particles  in  one  determinate  manner,  so  as  to 
form  prismatic  crystals,  crossing  each  other  at 
angles  of  60"  and  120**.    The  force  with  which 
they  arrange  themselves  in  this  manner  must  be 
enormous,  since   it  enables  small  quantities  of 
water  to  overcome   so  great   mechanical   pres- 
sures.     This    observation    is    conspicuously    il- 
lustrated by  observing  the  crystals  of  ice  on  a 
piece  of  water  exposed  tc  the  action  of  the  air 
in  frosty  weather;  or  upon  a  pane  of  glass  in  a 
window  of  a  roomr  without  a  fire  at  the  same 
season.    Various    methods   have   been   tried   to 
ascertain  the  specific  gravity  of  ice  at  :i2^ ;  that 
which  succeeded  best  was  to  dilute  spirits  of 
wine  with  water  till  a  mass  of  solid  ice  put  into 
it  remained  in  any  part  of  the  liquid  without 
either   sinking  or   rising.    The  specific  gravity 
of  such  a  liquid  is  0.92,  which,  of  course,  is  the 
specific   gravity   of   ice,    supposing  the   specific 
gravity  of  water  at  60°  to  be  i.    This  is  an  ex- 
pansion  much  greater  than  water  experiences 
even  when  heated  to  212**,  its  boiling-point.    We 
see  from  this  that  water  at  the  instant  of  solidi- 
fication receives  a  sudden  and  considerable  aug- 
jnentation  of  bulk.    See  Heat. 

Expatria'tion,  the  voluntary  renunciation 
of  the  rights  and  liabilities  of  citizenship  in  one 
country,  in  order  to  become  the  citizen  or  swb- 
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jcct  of  another.  The  right  of  a  citizen  of  one 
country  to  renounce  his  allegiance  in  order  to 
adopt  another  country  as  his  own,  has  and  is 
still  much  disputed.  It  seems  most  reasonable 
that  the  mother  country  and  not  the  individual 
should  decide  the  question.  In  the  early  part 
of  the  igth  century  the  United  States  was 
almost  the  only  nation  that  claimed  for  in- 
dividuals the  right  of  expatriation  without  the 
consent  of  the  government  of  which  they  were 
citizens  or  subjects.  The  European  nations, 
as  a  rule,  maintained  that  the  permission  of  the 
sovereign  was  necessary;  and  the  enforcement 
by  England  of  this  claim  was  one  of  the  causes 
of  the  War  of  1812.  The  right  of  voluntary  re- 
nunciation of  allegiance  to  the  United  States 
by  one  of  our  citizens  was  unsettled,  so  far  as 
legislation  was  concerned,  till  the  Act  of  Con- 
gress of  27  July  1868,  asserted  that  expatriation 
•is  a  natural  and  inherent  right  of  all  people,* 
but  the  action  of  the  department  of  State  had 
previously  seemed  practically  to  admit  the  ri^ht. 
The  first  formal  recognition  of  this  principle 
was  secured  in  an  expatriation  treaty  with  the 
North  German  Confederation,  signed  22  Feb. 
1868.  England  first  recognized  the  right  of 
voluntary  expatriation  by  act  of  Parliament  in 
1870,  and  immediately  concluded  an  expatriation 
treaty  with  the  United  States.  All  the  leading 
nations  of  Europe  now  recognize  the  right, 
including  besides  those  just  mentioned,  France, 
Austria,  Russia,  Italy,  and  Spain.  The  laws 
of  the  various  nations  upon  this  subject  have 
been  published  by  the  United  States  govern- 
ment, under  the  title  ^Opinions  of  the  Principal 
Officers  of  the  Executive  Department  and  other 
Papers,  Relating  to  Expatriation,  Naturalization 
and  Change  of  Allegiance^  (Washington  1873). 
See  also  Citizen. 

Expecta'tion.      See  Psychology. 

Expectation  Sunday,  the  Sunday  before 
Whitsunday.  Acts  i.  4,  Christ  commanded  the 
disciples  *that  they  should  not  depart  from 
Jerusalem,  but  wait  for  the  promise  of  the 
Father.*  They  waited  till  the  day  of  Pentecost 
and  the  promise  was  fulfilled. 

Expectation  Week,  the  week,  or  rather  the 
nine  days,  which  elapsed  between  the  ascension 
of  Jesus  and  the  Pentecostal  effusion  of  the 
Spirit,  because  during  that  interval  the  apostles 
and  early  Church  waited  in  expectation  that  the 
promised  Comforter  would  come. 

Expectorant,  a  remedy  used  to  increase 
the  amount  of  secretion  of  the  lower  respira- 
tory tract — the  trachea  and  bronchi.  Such 
remedies  act:  (i)  Through  nervous  influences, 
like  those  of  ipecac,  antimony,  senega;  or  (2) 
they  increase  the  amount  of  blood  flowing 
around  the  bronchi;  or  else  (3)  they  stimulate 
the  mucous  membranes  of  the  bronchi  as  they 
are  excreted.  To  tl^is  latter  class  t^otassium 
iodide,  chloride  of  ammonium,  th'^  aromatic 
balsams,  and  squills  belong.  They  are  useful  in 
chronic  stages  of  catarrhal  bronchitis.  See 
Bronchitis. 

Expectoration,  technically  termed  sptttum, 
is  a  physiological  secretion,  but  when  there  is  an 
excess  of  secretion  of  mucus  in  the  bronchi 
and  trachea,  which  is  expelled  by  hawking  or 
coughing,  it  becomes  a  diseased  condition.  Ex- 
cessive expectoration  is  found  in  bronchitis,  in 
pneumonia,  in  tuberculosis,  in  gangrene  of  the 


lung,  and  in  influenza.  In  all  or  these  condi- 
tions the  sputum  carries  the  germ  of  the  disease 
and  should  be  disinfected.  Miscellaneous  ex- 
pectoration in  the  street  and  public  places  should 
be  prohibited  l^  law.  To  properly  disinfect 
the  sputum,  it  should  be  received  in  a  paper  spit- 
cup  or  appropriate  pocket-flask,  and  later  de- 
stroyed. A  mixture  of  carbolic  acid,  i  to  25 
of  water,  or  of  chlorinated  lime,  a  teaspoonful 
to  a  pint  of  water,  should  be  used  in  spittoons 
if  these  are  essential.  In  cases  of  tuberculosis 
and  influenza  particularly,  great  care  should  be 
taken  of  the  sputum  and  of  all  handkerchiefs, 
towels,  napkins,  and  other  linen  that  come  in 
contact  with  the  patient.  See  Disinfection; 
Influenza;  Tuberculosis. 

Expeditions  to  Latin  America.  See  Discov- 
eries of  America. 

Experiment,  an  operation  designed  to  dis- 
cover some  truth,  principle,  or  effect,  or  to 
establish  or  illustrate  it  when  discovered.  It 
differs  from  observation  in  the  fact  that  the 
phenomena  observed  are,  to  a  greater  or  less 
extent,  controlled  by  human  agency.  Experi- 
ment distinguishes  the  modem  method  of  in- 
vestigating nature,  and  we  owe  to  it  the  rapid 
strides  made  in  chemistry,  physics,  and  other 
sciences. 

Experiment  Stations,  Work  of.  The  agri- 
cultural experiment  stations  of  the  United  States 
government  now  form  the  most  complete  system 
of  agricultural  research  in  the  world.  Over 
1,000  trained  and  practical  men  are  now  em- 
ployed in  the  60  stations,  which  are  now  in 
operation  in  every  State  and  Territory,  includ- 
ing Alaska,  Hawaii,  Porto  Rico  and  the  Philip- 
pines. The  annual  income  .  of  these  stations 
is  about  $1,500,000,  of  which  sum  one  half 
came  from  the  Federal  government,  and 
the  other  from  State  appropriations  and  other 
sources.  The  stations  have  existed  as  a  national 
enterprise  for  14  years,  and  the  outlay  for  agri- 
cultural investigation  in  that  time  has  been  at 
the  rate  of  $1  for  nearly  $3,000  worth  of  farm 
products,  which  cannot  be  considered  an  ex* 
travagant  outlay. 

Our  farmers  spend  over  $50,000,000  a  year 
for  fertilizers,  and  the  stations  have  given  par- 
ticular attention  to  this  subject.  Fraud  and 
extravagant  assertions  about  fertilizers  have 
been  largely  eliminated  from  the  business  and 
thousands  of  farmers  are  buying  fertilizers  more 
intelligently  and  economically.  The  annual  loss 
to  farmers  from  waste  of  barnyard  manure  is 
estimated  at  $7,000,000.  Many  of  the  stations 
have  given  special  attention  to  the  economic  use 
of  manure  on  the  farm,  with  the  result  that  bet- 
ter methods  for  its  care  and  use  are  being  em- 
ployed. The  successful  introduction  of  Mansury 
barley,  for  which  the  Wisconsin  station  is 
mainly  responsible,  has  increased  the  yield  of 
barley  over  a  wide  region,  with  results  worth 
millions  of  dollars.  Kaffir  corn  was  introduced 
about  15  years  ago  by  the  stations  in  California, 
Kansas  and  Oklahoma.  It  has  been  found  spe- 
cially suited  to  regions  of  fcanty  rainfalL  The 
crop  in  Kansas  alone  one  year  was  valued  at 
over  $6,000,000. 

The  various  macaroni  wheats  which  have 
been  tested  under  varying  conditions  by  a  num- 
ber of  the  stations,  have  proved  so  successful 
that  the  United  States  will  j^robably  produce  all 
the  macaroni  it  consumes   in  the  course  of  a 
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few  years.  The  investigations  of  the  experi- 
ment stations  in  the  southern  States  have  con- 
vinced farmers  that  many  varieties  of  forage 
plants  may  be  more  successfully  grown  in  the 
South  than  was  supposed  and  have  laid  the 
foundation  for  a  wide  development  of  the  live 
stock  and  dairy  industries  of  that  region.  The 
department  of  agriculture  and  the  Connecticut 
State  station,  co-operating  with  local  tobacco 
growers,  have  within  the  last  three  years  dem- 
onstrated that  a  fine  grade  of  Sumatra  wrapper 
tobacco  may  be  grown  u-der  shade  in  the  Con- 
necticut valley.  Prof.  Whitney  says  that  this 
discovery  will  increase  the  value  of  the  light 
lands  of  the  Connecticut  valley  over  200  per 
cent.  The  stations  of  the  northwestern  States 
have  extended  the  limits  of  com  culture  by 
proving,  by  careful  selections  of  varieties  and 
modified  methods  of  culture,  that  this  crop  may 
be  grown  in  regions  heretofore  believed  to  be 
unsuited  to  corn  culture.  The  stations  have 
been  prominent  in  the  investigations  which  have 
led  to  the  new  system  of  forcing  vegetables  in 
the  field  and  under  glass  for  supplying  the 
markets  with  friesh  vegetables  at  all  seasons  of 
the  year.  For  example,  the  winter  culture  of 
lettuce  in  eastern  North  Carolina  is  now  yielding 
over  $100,000  a  year.  The  Ohio  station  dis- 
covered that  onions  started  in  the  greenhouse 
or  under  frames  from  seed  and  then  trans- 
planted to  the  open  field  produce  larger  onions 
and  earlier  and  heavier  crops  than  by  the  usual 
methods  of  tillage  and  seeding.  This  discovery 
is  changing  the  methods  of  onion  culture. 

These  are  only  a  few  of  the  many  ways 
in  which  the  experiment  stations  are  helping 
agriculture.  Their  investigations  relating  to 
protective  measures  against  plant  diseases  and 
injurious  insects,  the  storage  and  utilization  of 
fodder  crops,  breeding  and  dairying,  the  pro- 
tection of  farmers  against  fraud,  and  many  other 
topics  have  been  of  the  utmost  value.  See  Agri- 
culture;  Agricultural  Experiment  Station. 

Expert.    See  Evidence. 

Expert  Testimony.  A  branch  of  the  law  of 
legal  evidence  which  may  be  defined  as  testi- 
mony in  the  form  of  an  opinion,  based  upon 
facts  proved  in  an  action  by  other  witnesses,  or 
upon  facts  assumed  to  have  been  proved,  con- 
cerning matters  involving  scientific  or  technical 
knowledge. 

The  value  of  expert  testimony  was  recognized 
in  the  Roman  law  and  was  incorporated  in  that 
system  of  jurisprudence.  In  the  law  of  some 
continental  countries  the  system  has  always  been 
firmly  established.  Indeed,  in  those  countries, 
all  forms  of  opinion  evidence  was  and  still  is 
freely  accepted :  the  courts  giving  it  such  weight 
as  it  seems  entitled. 

In  the  very  earliest  period  of  the  English 
law,  however,  expert  testimony  was  unknown. 
At  that  time  a  jury  was  selected  from  among 
persons  already  possessing  knowledp:e  of  the 
facts  of  the  case  to  be  tried.  In  other  words, 
during  the  early  development  of  English  law, 
the  witnesses  composed  the  jury  and  their  ver- 
dict was  based  upon  the  facts  within  their  own 
knowlede:c,  and  no  effort  was  made  to  assist 
them.  Gradually,  however,  the  practice  of 
taking  testimony  in  open  court  came  into  vogue, 
and  it  was  later  seen,  in  order  that  an  impartial 
verdict  micrht  be  rendered,  that  the  jury  should 
be  composed  of  unbiased  persons,  whose  minds 
were  not  hampered  by  conclusions  theretofore 
formed. 


As  a  general  rule  in  the  English  comnuia 
law,  which  is,  with  slight  modifications,  the  law 
of  the  United  States,  testimony  of  opinions  has 
never  been  admitted  as  evidence.  Our  courts 
require  and  allow  testimony  as  to  facts  only, 
and  consider  it  the  province  of  the  court  and 
jury  to  draw  conclusions  and  form  opinions 
from  the  facts  proved.  An  exception  to  this 
rule  is  found  in  expert  testimony.  Since  a  jury 
represents  only  the  average  intelligence  of  the 
community,  cases  were  early  encountered  where 
it  was  difficult  or  impossible  for  the  jury  to 
reach  a  reasonable  conclusion  from  the  facts 
proved  before  them,  and  to  obviate  the  defect 
in  the  trial  system,  the  courts  gradually  brought 
to  its  assistance  expert  witnesses,  to  aid  in  cor- 
rectly determining  questions  presented.  At  that 
stage  expert  testimony  was  confined  almost  en- 
tirely to  that  of  physicians.  Causes  of  death  or 
effects  of  physical  injuries  were  then  and  still 
are  the  most  common  questions  with  which  juries 
must  deal,  and  the  determination  of  such  issues 
is  dependent  largely  upon  the  opinions  of  skilled 
physicians,  familiar  with  the  conditions,  testify- 
ing as  experts.  In  later  years  in  England  and 
in  the  United  States,  expert  testimony  has  been 
availed  of  to  assist  juries  in  various  other  classes 
of  cases.  The  theory  of  the  courts  in  allowing 
such  testimony  is,  that  the  jury,  or  where  the 
action  is  tried  without  a  jury,  the  trial  judge, 
is  not  competent  to  draw  its  own  conclusion 
from  the  facts  proved,  without  the  aid  of  such 
testimony.  In  that  event  witnesses  possessing 
technical  or  peculiar  knowledge  upon  the  subject 
are  allowed  to  give  their  opinions  as  evidence 
for  the  enlightenment  of  judge  or  jury. 

Within  the  last  few  years,  the  practice  of  em- 
ploying expert  testimony  has  grown  rapidly  and 
has  resulted  in  the  creation  of  a  class  of  wit- 
nesses who  might  be  termed  professional  ex- 
perts, and  who  command  large  fees  for  their 
services.  This  has  conduced  to  a  result  which 
has  brougnt  about  much  criticism,  adverse  to 
the  system,  based  largely  upon  the  fact  that 
the  t\3Stimony  of  expert  witnesses  involving 
lengthy  technical  discussions  is  one  if  not  the 
pfmcipal  cause  of  the  unreasonable  length  of 
modern  trials;  upon  the  further  fact  that  the 
testimony  of  the  modern  expert,  with  its  tech- 
nicalities and  extreme  length,  tends  rather  to 
obscure  than  to  enlighten  the  minds  of  a  jury; 
but  principally  upon  the  fact  that  such  testimony 
has  proved  in  a  great  many  cases  to  be  so  par- 
tisan as  to  be  wholly  unreliable.  This  criticism 
is  not  unmerited. 

The  creation  of  the  class  of  so-called  pro- 
fessional experts  whose  services  demand  large 
compensation  has  resulted  in  a  condition  where 
opposite  opinions  may  be  obtained  in  any  num- 
ber. Some  of  the  recent  prominent  murder 
trials  have  hence  afforded  an  interesting  spec- 
tacle of  arrays  of  experts  with  conflicting  opin- 
ions retained  by  the  respective  parties,  at  great 
expense,  whose  examination  and  cross-examina- 
tion has  consumed  days  and  even  weeks,  ex- 
hausting the  patience  of  the  judge,  consuming 
the  time  of  the  courts,  perplexing  instead  of 
clearing  the  issues,  and  weakening  the  confi- 
dence of  the»public  in  its  system  of  justice. 

Before  the  testimony  of  an  expert  witness  is 
admitted,  he  must  be  qualified  as  an  expert ;  in 
other  words  it  must  be  shown  by  his  own  testi- 
mony that  he  has  a  knowledge  derived  from 
experience  or  study  not  possessed  by  the  or- 
dinary person  in  regard  to  the  particular  sub- 
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ject  to  which  he  intends  to  testify.  Whether  or 
not  the  witness  has  proved  himself  an  expert  is 
determined  by  the  trial  judge  in  his  discretion. 

The  method  usually  adopted  to  get  the  tes- 
timony of  an  expert  witness  before  the  jury, 
after  nis  qualification,  is  through  the  form  of  a 
hypothetical  question.  A  question  is  put  to  the 
witness  by  the  counsel  of  the  party  calling  him. 
the  question  containing  in  detail  the  facts  which 
the  counsel  believes  have  been  proved  and  the 
witness  is  asked  his  opinion  upon  the  assump- 
tion that  the  facts  assumed  are  true.  Such 
hypothetical  question  is  often  of  great  length, 
containing,  as  it  does,  a  statement  of  facts  that 
may  have  required  days  to  prove.  After  the 
question  is  answered  by  the  expert,  he  is  usually 
subjected  to  a  long  cross-examination  by  the 
opposing  counsel  to  test  his  skill  and  knowledge 
and  the  correctness  of  his  conclusion.  That  the 
ordinary  jury  places  little  weight  upon  the  con- 
clusions of  an  expert  based  upon  the  facts  con- 
tained in  a  h3rpothetical  question,  may  be  in- 
ferred from  the  fact  that  the  counsel  putting  the 
question  may  assume  facts  which  have  not  been 
proved  to  the  satisfaction  of  the  jury.  Again 
the  question  is  often  so  long  involved  that  its 
meaning  is  soon  lost. 

In  other  cases,  however,  where  the  witness 
has  knowledge  of  the  facts,  the  hypothetical 
question  is  not  necessary.  For  instance,  the 
opinion  of  an  expert  in  handwriting  may-  be 
given  after  his  comparison  of  the  disputed 
writing  with  an  admitted  sample  of  hand- 
writing used  as  a  standard  of  comparison;  and 
the  physician  who  has  examined  a  physical  in- 
jui7,  or  the  alienist  who  has  examined  a  person 
claimed  to  be  insane,  may  testify  as  to  his  opin- 
ion based  upon  the  knowledge  acquired  by  him 
through  sudi  examination  without  the  medhim 
of  a  hypothetical  question. 

The  courts  do  not  consider  expert  testimony 
of  great  importance,  or  in  any  sense  binding  on 
the  jury.  It  is  allowed  solely  for  the  purpose 
of  assisting  the  jur}r,  and  the  courts  take  oc- 
casion to  instruct  a  jury  to  attach  such  weight 
to  expert  testimony  as  in  their  minds  it  seems 
entitled  or  to  disregard  it  altogether  if  they 
deem  fit  so  to  do.  Such  an  instruction  will  be 
upheld  even  if  there  is  no  conHict  in  the  expert 
testimony  introduced. 

In  spite  of  the  just  criticism  to  which  the 
modem  development  of  expert  testimony  has 
been  subjected,  the  doctrine  has  its  uses  and  is 
necessary  to  our  system  of  jurisprudence. 

Thu6,  such  testimony  is  absolutely  indispen- 
sable to  prove  the  custom  in  a  trade ;  to  prove  the 
tensile  strength  of  materials;  the  probable  cost 
of  buildings  or  works ;  the  chemical  composition 
of  materials;  the  presence  of  disease  and  the 
cause  and  effects  of  disease  or  physical  injury, 
and  the  cause  of  death;  the  seaworthiness  of 
vessels  and  other  nautical  matters ;  and  to  assist 
the  jury  in  various  other  matters  not  within  the 
knowledge  of  the  average  judge  or  juryman. 

Various  remedies  through  legislation  have 
been  suggested  to  remedy  the  abuses  to  which 
expert  testimony  has  been  subjected,  such  as 
limiting  the  number  of  such  witnesses  to  be 
called  upon  a  trial;  limiting  the  length  of  the 
testimony,  forbidding  an  expert  witness  receiv- 
ing any  compensation  beyond  the  ordinary  fees 
of  witnesses  and  even  to  the  extent  of  forbid* 
fling  expert  testimony  in  some  classes  of  cases, 
the  most  recent  suggestion  in  connection  with 
criminal  cases  being  the  creation  of  a  board  of 


experts  retained  and  compensated  solely  by  the 
state  whose  services  may  be  invoked  by  either 
the  people  or  the  accused. 

It  may  be  suggested  that  the  evil  will,  in 
time,  work  its  own  remedy  through  fhe  agency 
of  the  courts  without  the  aid  of  legislation.  The 
judge  presiding  at  the  trial  of  an  action  has  a 
wide  discretion  in  allowing  or  disallowing  the  , 
testimony  of  experts,  and  it  may  be  said  that  a 
too  liberal  policy  of  allowing  expert  testimony 
without  limit  is  largely  the  cause  of  the  abuse. 
Henry  M.  Earle, 
Attorney,  New  York  City. 
Exploration  in  America.  As  the  routes 
followed  by  explorers  of  North  America  were 
determined  by  its  physical  contour,  a  brief 
geographical  survey  is  necessary  to  understand 
the  progress  of  its  exploration.  Thus  consid- 
ered, the  continent  divides  itself  into  four  geo- 
graphic provinces:  the  Atlantic  coast  region, 
the  eastern  mountains,  the  central  region,  and 
the  western  mountains.  The  first  embraces  the 
coastal  plain  and  Piedmont  plateau  lying  east  pf 
the  Appalachians;  the  second  the  Appalachian 
Mountains  and  their  northern  extension  to  the 
Gulf  of  St.  Lawrence ;  the  third  the  whole  Mis- 
sissippi Basin,  the  Great  Lake  region,  and  the 
Hudson  Bay  drainage.  The  last  province  is  the 
great  cordillera  of  western  North  America, 
which  lies  west  of  the  Mississippi  Basin  and  in- 
cludes the  Rocky  Mountain  system,  Pacific 
Mountain  system,  and  the  Great  Basin  region 
lying  in  between. 

The  Atlantic  seaboard,  which  was  the  scene 
of  the  earliest  exploration  and  settlement,  is 
separated  from  the  central  region  by  the  Appa- 
lachian barrier.  Hence  the  St.  Lawrence,  lying 
beyond  the  northern  terminus  of  this  barrier, 
is  the  only  easterly  flowing  river  which  drains 
any  part  of  the  central  province;  and  as  in  an 
unexplored  wilderness  watercourses  naturally 
offer  the  easiest  routes  of  travel,  it  was  by  its 
valley  that  explorers  first  penetrated  the  conti- 
nent. A  way  through  the  barrier  was  found  by 
following  the  Hudson  and  its  westerly  tributarj', 
the  Mohawk,  which  is  connected  with  Lake  On- 
tario by  a  lowland  area. 

The  central  province  is  covered  by  a  network 
of  waterways  extending  nearly  two  thirds  of  the 
distance  across  the  continent,  from  the  inland 
margin  of  the  Appalachians  on  the  east  to  the 
front  of  the  Rocky  Mountains  on  the  west.  It  is 
separated  by  low  divides  into  three  distinrt 
drainage  systems:  the  rivers  emptying  into  the 
Gulf  of  Mexico  through  the  Mississippi;  the 
waters  which  feed  the  St.  Lawrence.;  and  the 
rivers  tributary  to  Hudson  Bay. 

The  western  mountain  belt  stretches  north- 
ward from  Mexico  through  the  United  States 
and  Canada  to  the  Arctic  Ocean.  Its  southern 
section  is  interlaced  by  a  series  of  rivers  tribu- 
tary in  part  to  the  Rio  Grande,  flowing  into 
the  Gulf  of  Mcxito;  and  in  part  to  the  Colorado 
River,  flowing  into  the  Gulf  of  California. 

The  easiest  route  across  the  continent  lay 
near  the  present  northern  boundary  of  the  Unitecl 
States,  where  the  head  waters  of  the  Missouri 
reach  far  into  the  western  mountains,  only  500 
miles  from  the  Pacific,  and  separated  by  bnt 
one  divide  from  the  Columbia  River  basin,  which 
leads  directly  to  the  Pacific.  Geographically, 
then,  the  explorations  of  our  country  fall  into 
four  groups:  (i)  those  along  the  Atlantic  sea- 
board, made  by  colonists  of  various  nationalities ; 
(2)    those  along  the  Mississippi,  made  by  the*  t 
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Spaniards  from  the  south^  the  French  from  the 
north,  and  pioneers  breaking  through  the  passes 
of  the  Appalachians  from  the  Atlantic  seaboard ; 
(3)  those  made  by  the  Spaniards  northward 
from  the  Mexican  border;  and  (4)  those  of 
the  western  mountains,  made  by  Americans  and 
of  comparatively  recent  date. 

Though  the  Cabots  discovered  North  America 
in  1497  and  claimed  it  for  England,  it  was 
Spain  who  first  attempted  its  exploration.  Ponce 
de  Leon,  who  had  sailed  with  Columbus  on  his 
second  voyage  and  subsequently  become  gov- 
ernor of  Porto  Rico,  set  out  in  1513  in  search  of 
the  ^Fountain  of  Youth.*  Sighting  an  unknown 
coast  at  latitude  ^o**  8*,  he  named  the  land 
^Florida  *  and  turnmg  south  explored  both  sides 
of  the  peninsula.  When  he  attempted  nine  years 
later  to  plant  a  colony  on  these  shores,  he 
was  driven  off  by  Indians. 

But  Spanish  interest  was  aroused.  In  1519 
Cortes  achieved  his  infamous  conquest  of  Mex- 
ico, and  the  fame  of  its  wealth  inspired  others  to 
seek  the  New  World,  Panfilo  de  Narvaez  ob- 
tained a  grant  to  conquer  and  govern  Florida, 
by  which  was  meant  all  the  rest  of  the  continent, 
stretching  indefinitely  northward  from  the  Gulf 
of  Mexico.  With  300  men  he  landed  at  Tampa 
Bay  in  1528,  and  marched  northward,  suffer- 
ing terrible  hardships.  Disappointed  at  not  find- 
ing the  gold  they  sought,  they  returned  to  the 
coast  near  Appalachee  Bay  and  set  out  for  Mex- 
ico in  improvised  boats,  but  were  wrecked  by  the 
way.  Of  the  whole  party,  Cabeza  de  Vaca 
and  three  others  were  the  only  survivors.  For 
six  years  they  wandered :  up  through  Mississippi 
across  the  Mississippi  River  near  Memphis,  along 
the  Arkansas  and  Red  rivers  to  New  Mexico 
and  Chihuahua;  at  last  reaching  Sinaloa  on  the 
Gulf  of  California,  where  they  were  found  by 
Spaniards  and  taken  to  Mexico  (1536). 

Cabeza's  written  account  of  their  experiences, 
published  after  his  return  to  Spain,  falsely  at- 
tributed great  wealth  to  Florida.  So  when  Her- 
nando de  Soto,  fresh  from  the  conquests  in  South 
America,  which  had  given  him  riches  and  fame, 
obtained  permission  to  conquer  Florida,  many 
flocked  to  join  him.  He  sailed  in  nine  ships  with 
620  men,  maintaining  great  display.  Landing  at 
Tampa  Bay  in  1539,  the  procession  wandered 
westward,  ill-treating  the  natives,  for  three  years 
in  pursuit  of  gold  through  the  wilderness  of 
the  present  Georgia,  Alabama,  Tennessee,  and 
Mississippi  to  the  banks  of  the  Mississippi  River. 
They  crossed  above  the  Arkansas,  penetrated 
westward  until  frightened  back  by  the  roving 
prairie  tribes,  and  returned  to  the  Mississippi, 
where  De  Soto  died  and  was  buried  in  its 
waters  at  the  mouth  of  the  Red  River  (1542). 
His  followers  under  Moscoso  built  seven  brigan- 
tines,  descended  to  the  Gulf,  and  reached  the 
Spanish  settlement  on  the  River  Panuco,  311 
survivors  all  told.  Thus  it  was  De  Soto  who 
first  attracted  attention  to  the  Mississippi. 
Alonso  de  Pineda  had  discovered  its  mouth  in 
1 5 19,  and  named  it  "Espiritu  Santo,®  and  Cabeza 
de  Vaca  crossed  it  about  1530;  but  neither  of 
them  recognized  its  importance. 

The  fate  of  this  expedition  discouraged 
coastal  exploration  for  a  time.  But  the  Span- 
iards in  Mexico  were  already  pushing  their  way 
up  into  the  heart  of  the  continent.  In  1539 
Marcos  de  Niza,  a  priest,  penetrated  New  Mex- 
ico and  came  back  with  reports  of  the  wealth  of 
Cibola,  a  name  which  he  applied  to  seven  cities 


somewhere  to  the  north.  These  were  long 
supposed  to  be  mythical,  but  have  since  been 
identified  as  the  seven  Zuni  villages  in  New 
Mexico. 

The  tale  led  Vasquez  de  Coronado  to  set  out 
in  1540.  Part  of  his  expedition  he  sent  by 
water  up  the  Gulf  of  California  under  Hernando 
d'Alarqon,  who  discovered  the  Colorado  River 
and  ascended  it  for  85  leagues.  The  other  part 
he  led  overland  in  the  direction  of  Cibola,  wnich 
he  found  and  conquered  (about  lat.  35**)  ;  and 
then  on  into  Kansas  to  about  lat.  40°. 

The  belt  of  country  bounding  Mexico  on  the 
north  received  the  name  *New  Mexico*  from 
Antonio  Espejo,  an  explorer  who  started  north 
in  1582  with  Indian  guides  to  the  rescue  of  three 
inissionaries  who  had  been  deserted  the  pre- 
vious year.  Following  the  Rio  Grande  del  Norte, 
he  came  to  Cibola  and,  after  learning  that  the 
missionaries  had  been  killed,  continued  to  ex- 
plore the  region,  and  returned  by  the  river 
Pecos. 

The  colonizer  of  New  Mexico  was  Juan  de 
Onate.  He  entered  the  country  in  1597  with 
130  families  and  founded  the  first  capital,  San 
Gabriel  (second  oldest  town  in  the  United 
States),  near  Santa  Fe.  In  succeeding  years  he 
carried  his  explorations  westward  through  Ari- 
zona, in  1604  following  the  Gila  River  to  the 
Gulf  of  California.  The  following  year  he 
founded  Santa  Fe. 

While  this  was.  going  on  in  the  interior, 
other  nations  were  interested  in  the  coast  It 
must  be  remembered  that  Columbus  was  in 
search  of  a  western  passage  to  Asia  when  he 
came  upon  America.  But  the  idea  did  not  die. 
A  similar  quest  brought  the  (3abots  to  the  shores 
of  North  America ;  and  later,  as  the  vast  extent 
of  the  new  country  began  to  be  realized,  one 
explorer  after  another  searched  the  coast  for 
a  water  route  by  which  to  pierce  the  continent. 
When  at  last  the  waters  of  the  St.  Lawrence  were 
found  to  lead  no  farther  than  the  Great  Lakes, 
explorers  still  pushed  westward  along  the  trib- 
utaries of  the  Mississippi  or  attempted  to  round 
the  continent  on  the  north  through  the  ice- 
blocked  seas. 

In  1524  Giovanni  da  Verrazzano,  sent  by 
Francis  I.  of  France,  examined  the  shores  from 
South  Carolina  to  Newfoundland,  and  wrote  to 
the  king  the  first  known  description  of  them.  He 
brought  back  a  theory  of  an  inland  sea  approach- 
ing the  Atlantic  coast  about  the  middle  of  the 
continent ;  and  it  was  to  find  this  ^Sea  of  Ver- 
razzano,^ as  a  possible  route  to  Asia,  that  the 
king  sent  Jacques  Cartier  in  1534  to  the  Gulf 
of  St.  Lawrence  (previously  discovered  by  Jean 
Denys  of  Honfleur).  In  the  course  of  three  voy- 
ages he  explored  the  St.  Lawrence  as  far  as 
Montreal,  believing  that  he  had  found  the  west- 
ern passage. 

Cartier  attempted  to  plant  a  colony  near  the 
site  of  Quebec;  but  for  many  years  France's 
efforts  in  that  line  were  doomed  to  failure. 
Equally  unsuccessful  were  Jean  Ribaut,  who  in 
1562  brought  over  a  band  of  Huguenot  colonists 
to  the  site  of  Beaufort,  S.  C. ;  and  Rene  de  Lau- 
donniere,  who  founded  Fort  Caroline  two  years 
later  at  the  mouth  of  the  St.  John's  River,  Flor- 
ida. In  1565  Pedro  Menendez  de  Aviles  came  to 
colonize  Florida  for  Spain,  and  massacred  the 
inhabitants  of  Fort  Caroline.  Laudonniere  es- 
caped to  France,  but  Ribaut  (who  had  just  ar- 
rived from   his  second  voyage  with  reinforce- 
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ments  for  the  colony)  was  killed  while  attempt^ 
ing  to  escape  along  the  coast. 

Menendez  was  the  first  to  establish  Spanish 
rule  firmly  in  Florida.  He  founded  St.  Augus- 
tine (oldest  town  in  the  United  States)  in  1565, 
sent  a  mission  to  the  Rappahannock  in  1570,  and 
explored  Chesapeake  Bay  and  the  Potomac. 

England  sent  out  her  first  colonists  to  James* 
town,  Va.,  in  1607.  Among  the  number  was 
Capt.  John  Smith,  an  indefatigable  explorer  of 
the  neighboring  rivers  and  Chesapeake  Bay. 

Another  Englishman,  Henry  Hudson,  sent 
out  in  1609  by  the  Dutch  East  India  Company, 
explored  the  coast  from  Nova  Scotia  to  Chesa- 
peake Bay,  and  then  ascended  the  Hudson  River 
to  Albany.  It  was  during  the  following  year 
that,  in  the  search  for  a  northwest  passage,  he 
discovered  the  strait  and  bay  that  bear  his  name. 

France  first  gained  a  foothold  in  North 
America^  through  the  efforts  of  Samuel  de 
Champlain.  The  years  1603-7  he  spent  in  ex- 
ploring the  St.  Lawrence  and  the  shores  of 
New  England,  making  the  first  accurate  map  of 
that  coast.  After  he  founded  Quebec  in  1608, 
he  became  interested  in  inland  exploration,  which 
twice  led  him  into  the  United  States:  In 
1609  he  set  out  with  11  men  to  aid  the  Hurons 
against  the  Iroquois,  descended  the  Richelieu 
in  canoes,  portaging  part  of  the  way,  and  pushed 
on  through  Lake  Qiamplain  to  about  Crown 
Point ;  and  again  in  1615  he  accompanied  a  great 
war  party  of  Indians  by  way  of  the  New  York 
lakes  into  the  heart  of  the  Iroquois  country, 
south  of  Lake  Oneida. 

From  this  time  fur-traders  and  missionaries 
spread  over  the  country  bordering  the  St  Law- 
rence and  its  tributaries,  gradually  approach- 
ing the  Mississippi.  The  Spaniards  had  not  fol- 
lowed up  their  discovery,  failing  to  understand 
its  importance.  Nearly  a  century  after  De 
Soto's  journey  the  French  at  the  north  began 
to  have  an  interest  in  the  Indian  traditions  re- 
garding the  ^Great  River!'^  About  1635  a 
trader,  Jean  Nicollet,  was  sent  to*  a  tribe  near 
the  head  of  Green  Bay,  Wisconsin.  From  there 
he  went  with  Indian  guides  up  the  Fox  River, 
portaged  to  the  Wisconsin,  and  descended  that 
until  he  came  %ear  the  sea,*  as  he  reported; 
probably  mistaking  the  *Great  Water*  described 
by  the  Indians  for  the  sea.  By  1658  two  other 
French  traders,  Radisson  and  Groseilliers, 
reached  the  head  of  Lake  Superior  and  ex- 
plored the  surrounding  country. 

When  these  rumors  of  a  great  river  to  the 
west  reached  Frontenac,  the  governor  of  Canada, 
he  sent  Louis  Joliet  to  explore  it  in  company 
with  Jacques  Marquette,  a  Jesuit  Meeting  at 
St.  Ignace,  they  set  out  with  five  men  and  two 
canoes,  skirted  the  north  shore  of  Lake  Michi- 
gan and  Green  Bay,  and  ascending  the  Fox 
River,  were  guided  by  Indians  across  the  portage 
to  the  Wisconsin,  down  which  they  passed, 
reaching  the  Mississippi  17  June.  For  one 
month  they  floated  down  the  great  stream,  noting 
the  mouths  of  its  tributaries  as  they  passed, 
until  they  came  to  an  Indian  village  opposite 
the  mouth  of  the  Arkansas.  By  this  time  they 
knew  that  the  river  emptied  into  the  Gulf 
of  Mexico,  and  supposing  themselves  nearer  the 
mouth  than  they  actually  were,  they  turned  back 
through  fear  of  Spaniards,  returning  by  way 
of  the  Illinois  and  the  western  shore  of  Lake 
Michigan,  which  they  reached  by  portage.^  Two 
years  later  Marquette  met  his  death  while  at- 


tempting to  establish  a  mtssk>n  on  the  Ulmois. 
His  work  among  the  Indians  was  taken  up  by 
Father  Qaude  AUouez,  also  a  Jesuit,  who  es- 
tablished several  missions  and  traversed  much 
of  the  country  around  lakes  Superior  and  Michi- 
gan between  1665  and  1680. 

Already  another  explorer  was  searching  for 
the  Mississippi.  Robert  Cavalier  de  La  Salle 
was  one  of  those  who  had  come  to  Canada 
in  pursuit  of  the  passage  to  China,  and  guessed 
that  it  lay  by  way  of  the  Mississippi,  which  he 
supposed  emptied  into  the  Gulf  of  California. 
In  i66p  he  crossed  from  Lake  Ontario  to  a 
branch  of  the  Ohio,  and  followed  that  river 
as  far  as  Louisville.  The  next  year  he  reached 
the  Illinois  from  the  end  of  Lake  Michigan  and 
explored  it  for  some  distance.  For  years  he  went 
back  and  forth  through  the  region  and  estab- 
lished trade  with  the  western  Indians.  In  1680 
he  sent  Louis  Hennepin,  another  Jesuit,  with 
two  men  down  the  Illinois  to  ascend  the  Mississ- 
ippi. On  the  way  they  were  taken  prisoners  by 
the  Sioux  and  carried  up  the  great  river  to  the 
Falls  of  St.  Anthony,  which  Hennepin  named. 
There  they  were  joined  by  the  famous  trader 
Daniel  Greysolon  Du  Lhut,  who  for  two  years 
had  fearlessly  explored  the  region  around  the 
end  of  Lake  Superior  and  the  head  of  the 
Mississippi.  He  had  just  come  by  way  of  the  St. 
Croix  River  from  his  fort  on  the  site  of  Duluth, 
and  now  joined  Hennepin  on  his  return  journey 
by  the  Wisconsin. 

At  last,  in  1682,  La  Salle  attained  his  goal. 
With  Henri  de  Tonty  and  a  large  party  he 
reached  the  Mississippi  from  the  foot  of  Lake 
Michigan  by  way  of  the  Chicago  and  the  Illi- 
nois, and  descended  to  its  mouth.  On  9  April 
La  Salle  took  possession  in  the  name  of  Kang 
Louis  of  France  and  gave  the  name  Louisiana 
to  all  territory  drained  by  the  Mississippi.  After 
his  return  he  sailed  for  France  and  obtained 
permission  to  transport  colonists  to  the  new 
province.  He  reached  the  Gulf  of  Mexico,  but 
was  unable  to  find  the  mouth  of  the  river, 
and  put  in  at  Matagorda  Bay.  There  he  built 
Fort  St.  Louis,  and  then  started  overland  to  find 
the  Mississippi  and  reach  Canada  to  obtain 
supplies  for  the  colonists,  but  was  murdered  by 
one  of  his  men  near  a  fork  of  Trinity  River, 
Texas. 

Where  La  Salle  had  failed,  Pierre  Le  Moyne 
d'Iberville  was  to  succeed.  In  1699  he  entered 
the  Gulf  of  Mexico  and  explored  the  region 
around  the  mouth  of  the  Mississippi,  leaving  a 
colony  at  Biloxi,  which  was  afterward  trans- 
ferred to  Mobile.  With  him  was  one  already 
known  as  an  explorer  of  the  northern  region, 
Pierre  Le  Sueur.  He  in  1695  had  discovered  and 
named  the  St  Peter  (the  Minnesota)  River 
and  observed  a  quantity  of  green  earth  near  it; 
and  now,  in  the  belief  that  it  was  copper,  he 
led  a  party  of  men  up  the  river  to  work  it  and 
established  a  fort  on  the  Blue  Earth  (Green) 
River. 

Just  at  this  time  (1705)  Baron  La  Hontan, 
a  man  who  participated  in  many  explorations 
in  the  north  of  the  Valley,  published  an  account 
of  his  wanderings  which  contains  some  valuable 
information  with  much  that  is  false.  He  claimed 
to  have  discovered  a  'river  (La  Riviere  Longue) 
entering  the  Mississippi  from  the  west  near 
?-ake  Pepin,  and  to  have  followed  it  to  its  source 
in  a  large  lake  at  the  foot  of  mountains,  on 
the  other  side  of  which  was  another  river  which 


Digitized  by 


google 


EXPLORATION  IN  AMERICA 


emptied  into  the  Pacific.  This  figured  on  maps 
for  years  before  it  was  found  to  be  fictitious. 

The  right  to  *farm  out*  this  great  country 
of  Louisiana  was  granted  to  Antoine  Crozat 
in  1714,  and  agents  were  immediately  despatched 
to  explore  the  tributaries  of  the  Mississippi. 
Before  the  year  was  out  St.  Denis  followed  the 
Red  River  and  crossed  to  the  Rio  Grande,  where 
he  came  upon  a  Spanish  mission  and  was  im- 
prisoned, sent  to  Mexico,  and  ordered  to  return. 
La  Harpe  in  1719  pushed  up  the  Red  River 
and  across  to  the  Arkansas,  reaching  lat.  37**  21'. 
He  established  a  post  among  the  Indians,  claimed 
all  this  country  for  France,  and  defied  the  Span- 
iards in  a  letter  to  the  Spanish  governor.  The 
exploration  of  the  Missouri  was  attempted  in 
1 7 19  by  Du  Tisne  and  followed  up  to  six  leagues 
above  Grand  River,  at  the  peril  of  his  life  among 
hostile  Indians,  who  attempted  in  vain  to  bar 
his  passage. 

In  this  southwestern  section  of  the  Valley 
French  intrusion  was  resented  by  the  Spaniards. 
Their  claim  to  Texas  rested  on  the  exploration 
of  its  rivers  by  Francisco  de  Urdinola  in  1575, 
and  an  expedition  led  across  its  borders  by 
Hernando  del  Bisque  in  1675.  Farther  west 
their  control  was  assured  by  the  work  of  mis- 
sionaries. Father  Kino,  a  Jesuit,  had  entered 
Arizona  as  early  as  1658,  and  by  1679  had  es- 
tablished five  missions  and  become  well  ac- 
quainted with  the  country.  On  one  of  his  expe- 
ditions he  reached  the  mouth  of  the  Colorado 
and  discovered  that  Lower  California  was  a  pen- 
insula, not  an  island,  as  was  supposed. 

With  the  expulsion  of  the  Jesuits  in  1767 
the  missions  passed  into  the  hands  of  the  Fran- 
ciscans, who  inaugurated  the  era  of  Spanish 
exploration  and  settlement  in  California  by  a  col- 
ony at  San  Diego  in  1769.  Years  before  pioneers 
from  the  east  broke  through  the  mountains 
and  seized  upon  the  country,  these  missionaries 
had  permeated  it  and  stamped  their  influence 
upon  it. 

Meanwhile  the  French  at  the  north  were 
every  year  sending  traders  and  explorers  into 
the  interior.  For  some  time  they  continued  to 
use  the  routes  followed  by  Marquette  through 
Green  Bay  and  by  La  Salle  up  the  Chicago, 
but  in  1 7 16  they  opened  a  new  one  by  way  of 
the  Wabash,  and  another  in  1720  by  way  of  the 
Miami.  A  dispute  over  boundaries  arose  be- 
tween the  English  and  the  French.  Gov.  Spots- 
wood  of  Virginia  urged  upon  the  English  the 
necessity  of  colonizing  the  Ohio  Valley,  and  in 
1716  made  his  fantastic  ride  with  the  "Knights 
of  the  Golden  Horseshoe*  to  see  if  a  way 
through  the  mountains  could  be  found.  He 
crossed  the  Blue  Ridge  and  the  Shenandoah 
Valley,  but  it  was  not  until  1732  that  the  first 
settler,  Joist  Hite,  entered  the  region. 

Other  efforts  were  being  made  to  cross  the 
mountains.  When  it  was  learned  that  the 
French  were  winning  the  allegiance  of  the 
Cherokees  from  the  English,  Sir  Alexander 
Cimimg,  a  Scotchman,  set  out  in  1730  with  a 
party  from  Charleston  and  made  a  circuit  of 
500  miles  across  the  mountains,  bringing  back 
several  Indians  in  token  of  renewed  faith.  In 
1736  Col.  William  Mayo  and  a  party  of  sur- 
veyors followed  the  Potomac  to  its  springs  and 
»1iscovered  a  portage  to  waters  flowing  into  the 
>1onongahela.  Another  route  was  opened  to  the 
Kanawha,  an  affluent  of  the  Ohio,  in  1744  by  Col. 
James   Wood,  a  well-known   frontiersman  and 


explorer.  Dr.  Thomas  Walker  in  1748  led  an 
expedition  across  the  Virginia  mountains,  named 
Cumberland  Gap  and  River,  and  made  a  circuit 
through  West  Virginia. 

As  the  country  became  better  known  public 
interest  awakened,  and  in  1748  a  number  of 
Virginians  formed  themselves  into  the  •OhSo 
Company*  for  the  purpose  of  colonizing  the 
Ohio  Valley.  To  anticipate  them,  the  governor 
of  Montreal  despatched  Bienville  de  Celeron 
down  the  Ohio  to  bury  at  the  mouths  of  its 
tributaries  plates  inscribed  with  the  declaration 
that  all  territory  drained  by  those  waters  be- 
longed to  France.  In  spite  of  this,  the  Ohio 
Company  sent  out  Walker  in  1750  to  survey 
lands  for  settlement.  He  explored  Kentucky, 
and  built  the  first  house  in  the  region  now  com- 
prised in  that  State.  Christopher  Gist  was  also 
sent  to  explore  routes  to  the  north,  select  lands 
for  settlement,  and  investigate  the  Indian  tribes. 
He  made  a  circuit  of  1,200  miles  north  to  the 
Scioto  ind  Miami,  and  then  south  of  the  Ohio, 
visiting  all  the  Ohio  tribes,  and  returning  by 
way  of  the  Licking,  Kentucky,  and  Roanoke 
rivers.  On  a  second  mission  in  1751  he  discov- 
ered a  new  gap  from  the  Potomac  to  the  Monon- 
gahela,  and  explored  the  Kanawha. 

The  next  year  Gist  acted  as  guide  to  George 
Washington  when  he  went  as  emissary  from  the 
governor  of  Virginia  to  the  French  fort  at  the 
head  of  the  Ohio  to  protest  against  the  French 
occupation  of  the  valley.  His  mission  was  fruit- 
less, but  he  brought  back  a  map  of  his  route: 
up  the  Potomac,  across  the  divide,  and  along 
the  Monongahela  and  Allegheny  to  the  French 
fort  near  Lake  Erie. 

A  most  prominent  figure  in  English  explora- 
tion was  George  Croghan.  Sent  out  by  Penn- 
sylvania in  1750  with  the  half-breed  Montour 
to  win  over  the  Indians  through  the  Ohio 
valley  to  the  English,  he  went  far  and  wide, 
from  tribe  to  tribe,  attaining  an  influence  over 
the  Indians  which  was  of  invaluable  service  to 
the  English  during  the  French  and  Indian  war. 
When  peace  was  declared  he  was  delegated  to 
prepare  the  Indians  for  English  occupation. 
Starting  from  Pittsburg,  he  followed  the  Ohio, 
Wabash  ^nd  Maumee  to  Detroit,  and  reported 
that  the  way  was  open;  whereupon  the  English 
troops,  under  Capt.  Thomas  Stirling^  advanced 
to  Fort  Chartres  and  took  possession  of  the 
country  east  of  the  Mississippi. 

And  now,  with  English  control  assured,  set- 
tlement spread  rapidly  beyond  the  Appalachians. 
Much  of  the  preliminary  exploration  was  made 
by  hunters,  trappers,  and  traders  too  numerous 
to  mention,  were  they  known.  North  of  the 
Ohio  the  country  was  first  settled  by  Moravian 
missionaries.  Among  the  southern  pioneers, 
James  Smith  followed  the  Kentucky  and  Ten- 
nessee rivers  in  1766  and  John  Finlay  explored 
northern  Kentucky  in  1767;  but  most  prominent 
was  Daniel  Boone.  His  first  venture  was  made 
in  1769,  when  he  crossed  the  Cumberland  Gap 
with  James  Robertson  and  spent  two  years  ex- 
ploring eastern  Kentucky  and  Tennessee.  Sub- 
sequently these  two  men  took  a  prominent  part 
in  the  settlement  of  this  region. 

With  the  advent  of  the  American  Revolution 
exploration  received  a  check ;  but  the  expeditions 
of  troops  led  by  George  Rodgers  Clark  into  the 
Ohio  basin  1778--9,  and  by  Gen.  John  SuUivati 
into  western  New  York  were  not  without  geo- 
graphical value.    And  in  the  Indian  wars  which 
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fidlowed  (1^90-4)  the  American  expeditions  un- 
der Harniar,  Clark,  St.  Clair,  and  Wayne  added 
to  knowledge  of  the  Ohio  Valley. 

During  the  17th  and  i8th  centuries,  while  ex- 
ploration and  settlement  had  been  pushed  west- 
ward from  the  Atlantic  seaboard  over  half-way 
across  the  continent,  the  Pacific  coast  was  almost 
unknown,  Balboa  had  discovered  the  Pacific  at 
the  Isthfnus  of  Panama  in  15 13,  and  Cortes 
had  sent  several  expeditions  to  the  west 
coast  of  Mexico  (1533-24).  The  first  white 
man  to  reach  the  coast  of  California  was 
the  Spaniard  Juan  Cabrillo,  who  in  1542  traced 
it  north  as  far  as  Monterey ;  and  after  his  death 
the  following  year  his  pilot  continued  to  Cape 
Mendocino.  In  1576  the  English  seaman  Drake 
reached  lat  43®  in  his  coastal  exploration.  To 
the  north  the  coast  was  unknown  until  Vitus 
Bering  (1741),  commanding  a  Russian  expedi- 
tion, visited  it  in  lat.  60  .  His  voyage  was 
followed  by  a  swarm  of  Russian  fur-traders,  who, 
following  the  chain  of  Aleutian  Islands  during 
the  latter  part  of  the  i8th  century,  gradually 
worked  their  ^  way  eastward  and  eventually 
reached  the  mainland  of  what  is  now  Alaska. 

In  1778  came  Capt.  James  Cook,  the  famous 
English  navigator,  surveying  the  coast  from  Van- 
couver Island  to  the  Arctic  Ocean  in  his  search 
lor  a  northeast  passage.  When  the  published  ac- 
count of  this  vo3rage  called  attention  to  the  rich 
fur-trade  in  the  northwest,  Americans  were 
among  the  first  to  take  advantage  of  it.  In  1789 
Capt.  Robert  Gray,  of  Boston,  in  the  shijp  Colum- 
bia, cruised  around  the  Horn  and  visited  the 
northwest  coast,  carried  a  cargo  of  furs  to  China. 
and  returned  to  Boston  by  way  of  the  Cape  ot 
Good  Hope.  Thus  was  the  American  flag  first 
carried  around  the  world.  On  a  second  voyage 
ill  1792  he  discovered  and  explored  the  lower  • 
reaches  of  the  Columbia  River.  This  all-im- 
portant achievement,  besides  disclosing  an  easy 
route  from  the  western  mountains  to  the  sea  — 
thus  paving  the  way  for  trans-continental  explor- 
ation— formed  the  chief  basis  of  our  territorial 
claim  to  Oregon.  When  George  Vancouver, 
who  was  exploring  the  west  coast  with  two 
British  vessels  (1792),  learned  of  the  Columbia 
River  through  Gray,  he  sent  a  boat  expedition  to 
investigate  it.  Afterward  he  continued  north- 
ward to  extend  Cook's  explorations  on  the  coast 
of  Alaska  and  British  Columbia. 

As  yet  none  had  succeeded  in  finding  an  over- 
land route  to  the  Pacific  north  of  Mexico. 
Cabeza  de  Vaca,  in  his  transcontinental  wander- 
ings, had  turned  to  the  south  when  he  reached 
the  mountains.  A  Canadian,  Varennes  de  la 
VA-endrye,  spent  many  years  (1731-49)  in  the 
search  for  a  route :  at  his  own  expense,  for  his 
government  refused  to  back  him.  With  his  sons 
he  made  extensive  explorations  west  of  Hudson 
Bi.7,  in  the  course  of  which  he  discovered  (1731) 
the  Red  River  and  Lake  Winnipeg,  and  his  son 
Pierre  penetrated  to  the  forks  of  the  Saskatche- 
wan River  (1739).  In  1742  the  two  sons  made 
a  perilous  journey  to  the  southwest,  across  the 
Missouri  and  on  to  the  Big  Horn  Mountains. 

In  the  struggle  for  the  Ohio  Valley  the  west- 
em  route  was  forgotten  for  a  time.  But  when 
that  contest  was  settled  the  quest  was  renewed 
ty  Jonathan  Carver  of  Connecticut.  In  1766  he 
tnndc  his  way  westward  by  canoe  through  the 
Great  Lal^es,  and  by  Marquette's  route  to  the 
Mississippi,  which  he  ascended  to  the  Falls  of 
St.  Aflthony.  He  explored  the  Minnesota  Rhrer, 
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spent  a  winter  among  the  Sioux,  and  hi  1767 
returned  by  ascending  the  Chippewa  River  and 
reaching  Lake  Superior  waters  by  portage. 
While  his  journey  added  little  to  {r^graphical 
knowledge^  yet  it  served  to  awaken  mterest,  and 
led  Richard  Whit  worth  to  join  Carver  in  plan- 
ning a  transcontinental  expedition,  which  was 
unfortunately  prevented  by  the  outbreak  of  the 
Revolution. 

Meanwhile  the  English  fur-trading  companies, 
through  the  journeys  of  their  agents,  had  con- 
tributed much  to  geographical  knowledge,  not 
only  of  Canada  but  of  the  United  States.  The 
Hudson  Bay  Company,  since  it  obtained  its  char- 
ter in  1670  and  established  its  first  post  (Fort 
Rupert)  on  the  great  bay  from  which  it  took  its 
name,  had,  in  spite  of  French  interference,  ex- 
tended along  the  shores  of  the  bay  and  its 
tributaries.  After  the  English  conq^uest  of  Can- 
ada in  1763  it  had  a  clear  field  until  the  appear- 
ance in  17^  of  a  rival  ^'^North western  Company,* 
made  up  of  Canadian  merchants,  which  operated 
by  the  direct  route  from  Montreal  to  the  Great 
Lakes,  and  rapidly  pushed  its  control  throughout 
the  north  and  west.  Its  influence  was  extended 
to  the  west  coast  by  Alexander  Mackenzie  in  a 
journey  (1792-3)  from  Lake  Athabasca  up  the 
Peace  River  and  across  the  Rocky  Mountains, 
the  head  waters  of  the  Fraser  River,  and  the 
Coast  Range  to  the  coast  of  British  Columbia  in 
the  latitude  of  Queen  (Tharlotte  Sound.  This 
was  the  first  time  the  continent  was  crossed 
north  of  Mexico. 

Thomas  Jefferson  in  1803  induced  Congress 
to  make  an  appropriation  for  the  expenses  of  a 
transcontinental  exploring  expedition,  a  project 
that  he  had  entertained  for  some  20  years. 
Nominally,  Capt.  Meriwether  Lewis  was  leader 
of  the  party,  with  Lieut,  (generally  known  as 
Dipt.)  William  Clark  second  in  command;  but* 
in  point  of  fact  all  action  was  taken  jointly,  and 
the  expedition  is  always  known  as  that  of  Lewis 
and  Dark.  While  preparations  were  under  way 
the  purchase  of  the  territory  of  Louisiana  from 
France  gave  additional  importance  to  the  enter- 
prise. Lewis  and  Clark,  with  43  men,  left  St. 
Louis,  then  a  frontier  trading-post,  in  three  large 
boats,  pushed  their  way  up  the  Missouri,  and 
built  a  fort  at  the  Mandan  Village,  about  50 
miles  above  the  present  town  of  Bismarck, 
N.  D.  From  this  point  some  of  the  party  were 
sent  back,  and  in  the  spring  of  1805  the  rest  con- 
tinued their  voyage  up  the  Missouri  with  32  men. 
At  the  falls  the  heavy  boats  were  left,  and  canoes 
were  constructed  to  continue  the  ascent  of  the 
river.  Near  the  head  of  what  they  named  the 
Jefferson  (the  western  fork  of  the  Missouri) 
they  cached  their  canoes,  and  with  horses  secured 
from  the  Indians  crossed  the  Rocky  Mountains 
to  the  Columbia,  which  they  descended  to  the 
mouth,  reaching  the  Pacific  in  November,  1805. 
After  wintering  here  the  party  retraced  their  steps 
to  the  east  side  of  the  Rocky  Mountains,  and 
there  separated;  Lewis  following  the  Missouri, 
while  Clark  traced  the  course  of  the  Yellowstone. 
At  the  junction  the  reunited  forces  continued 
their  rapid  down- stream  journey,  reaching  St. 
Louis  in  September,  1806.  This  was  not  only  the 
most  notable  exploration  ever  undertaken  by  the 
United  States  government,  but  its  complete  suc- 
cess led  to  the  many  others  which  have  followed 
up  to  the  present  day. 

The  head  waters  of  the  Mississippi  were  ex- 
plored by  Lieut.  Zebulon  Montgomery  Pike,  who 
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ascendecl  the  river  with  a  party  of  20  soldiers  in 
1805.  He  reached  Leach  Lake  drainage  system 
and  found  the  region  already  occupied  by  the 
agents  of  the  Northwestern  Company.  Upon  his 
return  in  1806  Pike  set  out  again  with  23  men, 
with  the  idea  of  winning  the  allegiance  of  the 
Indians  from  the  Spaniards  and  establishing  an 
American  claim  to  the  region  which  had  long 
been  in  dispute  between  the  French  and  Span- 
iards. He  ascended  the  Osage  River  in  boats, 
and  crossed  overland  with  horses  to  the  Pawnee 
villages,  where  he  took  up  the  trail  of  the 
Spaniard  Malgares,  who  in  the  previous  year 
,  had  made  an  excursion  into  this  region  from 
Mexico  at  the  head  of  several  hundred  troops. 
J  At  the  Arkansas  Pike  detailed  Lieut.  James 
Wilkinson  to  explore  that  stream  to  the  Mis- 
sissippi, and  continued  west  with  the  larger 
section  of  the  party,  arriving  in  November  at 
that  high  peak  of  the  Rockies  which  now  bears 
his  name.  During  the  winter,  after  terrible  suf- 
fering from  cold  and  hunger,  he  reached  the  Rio 
Grande.  The  Spanish  authorities  sent  out  a 
large  force  to  capture  the  little  band  of  explorers, 
and  they  were  conducted  back  through  what  is 
now  known  as  Texas. 

The  roving  fur-traders  were  quick  to  pene- 
trate the  regions  pioneered  by  Lewis  and  Clark 
and  Pike.  During  the  years  1806-9  they  ex- 
tended their  excursions  well  into  the^  Rocky 
Mountains  from  the  east.  In  Canada  the*  North- 
western Company,  ever  active,  pushed  its  out- 
posts westward;  and  in  1808  one  of  its  agents, 
Simon  Fraser,  reached  the  Pacific  at  the  mouth 
of  the  Fraser  River. 

In  1810  John  Jacob  Astor,  a  New  York  fur- 
trader,  organized  a  company  for  the  purpose  of 
exploiting  the  trade  on  the  Pacific  slope.  A 
vessel  was  despatched  to  the  mouth  of  the 
Columbia  River  to  establish  a  post,  and  an  ex- 
pedition sent  overland  to  follow  the  Lewis  and 
Clark  route.  This  was  the  second  party  to  cross 
the  United  States  to  the  Pacific.  Numbering 
three  boats  and  sixty  men  under  the  leadership 
of  one  of  the  partners,  Wilson  Price  Hunt,  it  left 
St.  Louis  in  the  late  summer  of  1810,  and  pushed 
its  way  up  the  Missouri  about  450  miles.  Here 
the  party  wintered,  and  in  the  spring  continued 
by  boat  to  the  big  bend  of  the  Missouri;  then 
with  horses  purchased  from  the  Sioux  proceeded 
overland  in  a  southwesterly  direction,  crossed  the 
Rockies  near  the  head  of  the  Big  Horn  River, 
and  followed  the  Snake  River  valley  to  the 
Columbia.  With  only  a  fraction  of  his  large 
party,  and  after  the  most  terrible  suffering.  Hunt, 
reached  the  mouth  of  the  Columbia  in  February, 
1812,  and  found  Astoria,  the  post  established  by 
the  party  sent  by  sea.  The  American  company 
was  only  just,  in  time:  the  previous  year  David 
Thompson  of  the  Northwestern  Company  had 
portaged  across  the  Rockies  from  the  Saskatche- 
wan to  the  head  waters  of  the  Columbia  and 
followed  it  to  the  Pacific,  where,  much  to  his 
disgust,  he  found  the  Americans  already  in  pos- 
session. 

In  1812  David  Stuart,  with  a  small  party, 
started  eastward  from  Astoria  to  make  the  diffi- 
cult and  hazardous  journey  to  St.  Louis.  He 
chose  a  route  to  the  head  waters  of  the  Snake, 
across  the  divide  to  the  Green  River,  a  tributary 
of  the  Colorado,  and  across  a  second  divide  to 
the  Platte,  which  he  followed  to  its  junction  with 
the  Missouri,  and  continued  down  stream  to  St. 


Louis,  arriving  in  Aprils  1813,  ftfttf  &  Jounicgr 

full  of  peril  and  hardship. 

In  1814  Astoria  passed  into  the  hands  of  the 
Northwestern  Company,  which  extended  its 
trade  over  the  entire  Columbia  River  basin,  and 
established  posts  at  various  points.  The  eastern 
slope  of  the  Rockies  was  occupied  by  American 
traders,  with  headquarters  at  St.  Louis  and  posts 
on  the  upper  Missouri  in  the  Green  River 
Valley. 

The  government  began  to  realize  the  im- 
portance of  exploration.  In  the  hope  of  discov- 
ering the  sources  of  the  Red  River,  a  large  expe- 
dition under  Maj.  Stephen  H.  Long  left  Pittsburg 
on  a  small  steamer  in  April,  1819,  wintered  on 
the  lower  Missouri  and  during  the  following  year 
made  explorations  and  surveys  in  the  country 
now  included  in  Arkansas  and  Missouri.  Long 
was  sent  again  in  1828  to  explore  the  head  waters 
of  the  Mississippi,  which  he  approached  through 
the  wilderness  from  the  Miami  River  to  Lake 
Michigan,  thence  to  the  junction  of  the  Wiscon- 
sin and  Mississippi,  and  on  to  the  Minnesota:  a 
difficult  route,  but  lying  in  a  region  which  had 
been  explored  by  French  pioneers  more  than  a 
century  before. 

Still  the  source  of  the  Mississippi  had  not 
been  discovered.  The  head  water  region,  pre- 
viously visited  by  Pike,  and  long  the  stampmg- 
ground  of  the  fur-trader,  had  been  again  explorol 
in  1820  by  Gen.  Lewis  Cass,  governor  of  Michi- 
gan, in  company  with  Henry  K.  Schoolcraft.  It 
was  not  until  1832  that  the  source  was  finally 
discovered  in  Lake  Itasca  by  Schoolcraft  and 
Lieut  J.  Allen. 

Capt.  B.  L.  E.  Bonneville,  an  officer  of  the 
U.  S.  army,  in  1832  organized  a  party  of  trappers 
and  hunters  for  the  ostensible  purpose  of  taking 
part  in  the  fur-trade,  but  more  to  gratify  his 
own  ambition  to  explore  the  Far  West.  He  left 
Fort  Osage  on  the  Missouri  with  no  men,  trans- 
porting his  supplies  by  means  of  wagons,  instead 
of  using  pack-animals,  as  all  previous  parties  had 
done.  Following  Stuart's  route  of  20  years  be- 
fore along  the  valley  of  the  Platte  River,  he 
crossed  the  mountains  with  his  wagon-train  and 
established  a  post  at  the  head  of  the  Green  River, 
From  this  point  as  rendezvous  his  party  scat- 
tered out  in  various  directions,  he  himself  explor- 
ing the  Big  Horn  and  Wind  River  mountains 
and  extending  one  journey  to  the  English  trad- 
ing-post on  the  Columbia.  A  ]>arty  sent  out  by 
him  v*<«ited  Salt  Lake,  and  continued  through  to 
the  S\  nish  settlement  of  Monterey  on  the 
Pacific. 

During  the  years  1833-5  the  Rev.  Samuel 
Parker,  a  zealous  missionary,  made  several  haz- 
ardous journeys  from  the  Mississippi  waters  to 
those  of  the  Columbia.  At  this  time  the  Hudson 
Bay  Company,  which  had  absorbed  its  rival,  the 
Northwestern  Company,  controlled  ^  the  entire 
Columbia  River  basm,  and  claimed  it  for  Eng- 
land, in  spite  of  the  protest  of  the  few  American 
settlers.  In  1842  it  came  to  the  knowledge  of 
the  Americans  that  the  English  were  making 
preparations  to  colonize  the  region,  and  it  was 
necessary  that  the  authorities  at  Washington 
should  be  informed  at  once.  For  this  purpose 
Dr.  Marcus  Whitman  and  A.  L.  Love  joy  set  out 
in  the  dead  of  winter  on  a  journey  of  4,000  miles 
across  the  continent  They  took  a  southerly 
route  through  New  Mexico  to  the  Arkansas^ 
and  Whitman  reached  Washington. 
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In  1841  Lieut  R.  E.  Johnson  of  the  United 
States  Exploring  Expedition,  commanded  by 
Charles  Wilkes,  U.  S.  N.,  crossed  the  Cascade 
Mountains  near  Mt  Rainier  and,  after,  making  an 
extended  journey  in  the  Colufiibia  River  Valley, 
recrossed  the  Cascades  to  the  coast.  A  detach- 
ment ascended  the  Willamette  and  crossed  to  the 
Sacramento  Valley,  which  they  followed  to  San 
Francisco. 

With  the  exception  of  the  Lewis  and  Qaik 
expedition,  the  most  important  exploration  of 
the  century  was  6ont  by  Lieut.  John  C.  Fremont, 
who  had  ^ined  his  first  experience  while  assist- 
ing J.  N.  Nicollet,  a  French  geodesist, employed  by 
the  United  States  government  1836-40,  for  making 
surveys  in  the  upper  Mississippi  basin.  In  1842 
Fremont,  with  25  men,  among  whom  was  the 
famous  scout.  Kit  Carson,  made  surveys  of  a 
region  lying  between  the  Missouri  River  and  the 
Rocky  Mountains,  along  the  valleys  of  the  Kan- 
sas and  Great  F4atte  rivers.  In  1843  he  was 
instructed  to  carry  his  surveys  to  the  Pacific 
coast.  With  a  party  of  40  men  he  made  his  way 
westward  from  the  junction  of  the  Kansas  and 
Missouri  rivers  to  the  head  waters  of  the  North 
Platte,  crossed  to  Green  River,  and  traversing 
a  region  long  known  through  the  explorations  of 
Bonneville  and  others,  crossed  another  divide 
and  descended  Bear  River  to  Salt  Lake,  which 
he  explored.  From  there  he  went  westward  to 
the  Snake  River,  and  on  to  the  mouth  of  the 
Columbia.  After  renewing  the  supply  of  provi- 
sions, Fremont  retraced  his  steps  to  the  Dalles 
of  the  Columbia,  then  turned  southward  to 
Klamath  Lake^  and  made  a  hazardous  journey 
through  the  Sierras  which  brought  him  into 
)  California  along  the  valley  of  the  American 
River,  an  eastern  branch  of  the  Sacramento. 
Travdinpr  southward,  he  once  more  crossed  the 
Sierras  m  lat  35^,  and  returned  to  St.  Louis 
across  the  Great  Basin  region  and  the  Rockies. 
On  his  third  joumw  Fremont  crossed  the 
Rockies  from  the  head  of  the  Arkansas  to  the 
Green  River  Valley,  then  continued  westward 
around  the  southern  end  of  Salt  Lake  across  the 
Sierras,  near  where  he  previously  traversed  them, 
and  then  turned  northward  along  the  Sacramento 
Valley  and  across  the  mountains  to  Klamath 
Lake.  Here  he  was  impelled  to  turn  back  by  the 
news  of  the  uprising  in  California,  and  converted 
his  exploring  party  into  a  military  expedition. 

The  southwest  became  better  known  through 
militaiy  operations  during  the  Mexican  War, 
and  arter  its  close  many  expeditions  were  sent 
out  by  the  government,  under  both  military  and 
civilian  leadership,  most  of  them,  however,  in 
yregions  already  explored. 

Public  interest  in  the  construction  of  a  trans- 
opntinental  railway  led  to  five  extensive  expedi- 
tions during  the  years  1852-7 :  the  first  exploring 
along  the  32d  parallel ;  the  second  near  the  35th ; 
.he  third  near  the  38th  and  30th;  the  fourth 
near  the  41st  and  42d ;  and  the  fifth  near  the  47th 
and  49th.  Various  military  explorations  and 
surveys  were  carried  on  west  of  the  Mississippi 
up  to  the  outbreak  of  the  Gvil  War. 

In  1869  Maj.  J.  W.  Powell  made  a  daring 
exploration  of  the  Grand  Cation  of  the  Colorado. 
With  only  a  few  men,  in  small  boats,  he  followed 
the  Green  and  Colorado  rivers  from  Green  River 
Station  to  the  mouth  of  the  Vir^n  River.  In 
the  next  two  years  he  extended  this  exploration 
in  the  Colorado  basm  under  government  aus- 
pices. 


The  Pacific  railroad  surveys  practically  com- 
pleted the  purely  exploratory  work  of  the  United 
States;  subsequent  mvestigation  was  directed  to 
minor  details.  During  the  years  1867-79  this 
work  was  carried  on  by  various  organizations 
which  were  created  for  both  geographic  and  geo- 
logic research.  Four  of  them  were  of  especial 
note:  *The  Geological  Exploration  of  the  40th 
Parallel,*  under  Clarence  King  (King  Survey) ; 
^United  States  Geographical  and  Geological  Sur- 
vey West  of  the  looth  Meridian,*  under  CapL 
Geo,  M.  Wheeler,  U.  S.  A.  (Wheeler  Survey)  : 
•United  States  Geological  and  Geographical 
Survey  of  Territories,*  under  F.  V.  Hayden 
(Hayden  Survey)  ;  ^Creolofirical  and  Geographical 
Survey  of  the  Rocky  Mountain  Region,*  under 
J.  W.  Powell.  In  1879  the  United  States  Geo- 
logical Survey  was  created  for  this  purpose  and 
the  other  organizations  discontinued. 

The  acquisition  of  Alaska  in  1867  gave  Amei- 
ican  explorers  a  new  field.  This  territory,  ocr 
cupyin^  the  northwest  comer  of  the  continent* 
is  penmsular  in  form,  its  southern  seaboard 
fronting  on  the  Pacific  An  almost  unbroken 
system  of  mountains  lies  near  the  southern  coast, 
forming  a  barrier  which  long  prevented  inlana 
exploration.  The  broad,  depressed  interior  area 
behind  this  mountain  system  is  also  cut  off  on 
the  north  and  east  by  another  range  (the 
Rockies),  which  interposed  a  barrier  between  the 
interior  of  Alaska  and  that  extensive  system  of 
waterways  of  northern  Canada  which  was  used 
by  the  explorer  and  fur-trader  from  the  Atlantic 
coast.  The  central  region  opens  out  to  Bering 
Sea,  into  which  it  i>ours  most  of  its  drainage 
throuprh  two  great  rivers^  the  Yukon  and  Kus- 
kokwim:  both  navigable  and  affording  ea^ 
access  to  the  interior. 

Alaska  had  been  known  to  Russians  since 
Bering^s  discoveries  (1724  and  1741)  and  its 
coast-line  had  been  explored  by  Russian  fur- 
traders  and  naval  officers,  but  more  effectively 
by  the  English  navigators.  Cook  (1778)  and 
Vancouver  (1793).  The  general  shore-survey 
was  continued  by  Otto  von  Kotzebue  (German 
in  Russian  employ)  in  181 5,  and  by  the  English 
explorers.  Sir  John  Franklin  and  C^pt.  F.  W. 
Beechey  (1826) ,  Peter  Warren  Dease  and  Thomas 
Simpson  (1837).  The  years  1849^53  saw  a  con- 
firmation of  the  coastal  exploration  by  Capts. 
Thomas  R  L.  Moore,  Henry  Kellett,  Richard 
Collinson.  and  Commander  Robert  S.  McQure, 
all  H.  M.  S.,  and  belonging  to  vessels  of  the 
Franklin  relief  expeditions. 

In  1864-6  Robert  Kennicott,  Wm.  H.  Dall, 
and  others  of  the  Western  Union  Telegraph 
Survey,  which  had  for  its  purpose  the  establish- 
ment of  a  telegraph  line  from  the  United  States 
to  Asia  via  Bering  Strait,  made  explorations  in 
the  lower  Yukon  basin  and  ascended  the  full 
length  of  the  river,  about  r,8oo  miles.  It  had 
been  traced  from  the  sea  for  about  i/xx)  miles 
(1842-3)  by  Lieut.  Zagoskin,  and  the  Hudson 
Bay  traders  had  reached  it  from  the  east  in 
i&jiS  and  established  posts. 

At  the  time  of  Alaska's  transfer  to  the  United 
States  the  coast-line  had  been  explored  practi- 
cally throughout,  but  little  was  known  of  the 
interior ;  and  for  many  years  thereafter  no  official 
exploration  was  undertaken.  Capt.  R  W.  Ray- 
mond, U.  S.  A.,  ascended  the  Yukon  for  1,200 
miles  in  1869,  but  his  journey  was  of  no  geo-  * 
graphic  importance.  The  pioneer  fur-traders, 
among  whom  may.  be  mentioned  Jack.McQue^^T^ 
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ton,  Arthur  Harper,  Fred  Hunt,  Joe  Ladue,  and 
Frank  Dcnsmore,  made  many  hazardous  jour- 
neys by  which  they  extended  geographic  knowl- 
^ge.  Some  time  in  the  early  seventies  George 
Holtj  a  prospector,  the  forerunner  of  the  great 
multitude  to  follow,  made  his  way  inland  by  way 
of  the  Chilkoot  Pass  and  Lewes  River;  and  by 
1883,  when  Lieut.  Frederick  Schwatka,  U.  S.  A., 
followed  the  same  route,  it  had  already  become 
well  established  among  miners  and  prospectors. 
In  1885  Lieut  Henry  T.  Allen  made  an  explora- 
tion of  the  Copper,  Xanana,  and  Koyukuk 
Rivers.  Northern  Alaska  was  explored  (i88^-6) 
by  Lieut.  George  M.  Stoney,  U.  S.  N.,  and  Lieut. 
John  C  Cantwell  and  S.  B.  McLenigan.  R.  M.  S. 
These  expeditions  mapped  the  NoataK,  Kobuk, 
and  upper  Colville  rivers,  and  Ensign  W.  L. 
Howard  of  the  Stoney  party  extended  the  work 
through  to  the  north  Arctic  coast.  The  journey 
of  J.  H.  Turner,  U.  S.^ Coast  and  Geodetic  Sur- 
vey, in  1890  from  the'  Porcupine  River  to  the 
Arctic  coast  added  to  knowledge  of  northern 
Alaska.  In  1890  E.  J.  Glave  and  Jack  Dalton 
explored  the  Alsck  River,  which  finds  its  way 
to  the  sea  through  the  St.  Elias  Range.  An  ex« 
oloration  from  the  Yukon  up  the  White  River 
Valley  to  the  Copper  River  was  made  in  1891 
by  Lieut.  Schwatka  in  company  with  C.  Willard 
H^yes,  U.  S.  Geological  Survey. 

In  1898  the  U.  S.  Geological  Survey  took  tip 
systematic  surveys  and  explorations  in  Alaska. 
The  first  year  George  H.  Eld  ridge  and  Robert 
Muldrow  explored  the  Sushitna  Valley;  J.  E. 
Spurr  and  W.  S.  Post  the  Kuskokwim  Valley; 
and  Alfred  H.  Brooks  and  W.  J.  Peters  the 
White  and  Tanana  river  valleys.  In  the  same 
year  Capt.  E.  F.  Gleim,  U.  S.  A.,  and  W.  C. 
Mendenhall,  U.  S.  G.  S„  penetrated  overland 
from  the  head  of  Cook  Inlet  to  the  Tanana 
River.  In  1899  F.  C.  Schrader  and  T.  G.  Ger- 
dine  explored  the  Chandler  and  Koyukuk  val- 
leys, while  Peters  and  Brooks  made  a  journey 
from  Lynn  Canal  to  the  Yukon,  exploring  the 
northern  front  of  the  St.  Elias  Range.  The 
same  year  Lieut.  J.  S.  Herron,  U.  S.  A.,  made 
an  exploration  in  the  upper  Kuskokwim  basin. 
Two  years  later  the  work  in  northern  Alaska 
was  extended  by  Schrader  and  Peters  north- 
ward from  the  Koyukuk  through  to  the  mouth 
of  the  Colville,  and  by  W.  C.  Mendenhall  and 
D.  L.  Reaburn  from  the  Yukon  to  Kotzebue 
Sound  by  way  of  the  Kobuk  River.  In  1902 
Brooks  and  Reaburn  made  an  exploration  from 
Cook  Inlet  through  the  Alaskan  Range,  along 
its  northern  base  by  the  foot  of  Mt.  McKinley, 
to  the  Yukon  River. 

In  spite  of  all  this  activity,  there  are  large 
areas  of  Alaska  which  have  yet  to  be  explored. 
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Eacploration   in   the   X9th   Century.    Two 

phases  of  geographic  research  distinguished  the 
19th  century  from  its  predecessors.  The  largest 
discoveries  of  the  i8th  century  were  made  by 
sailors  —  Cook,  Carteret,  Bougainville,  Van- 
couver, and  many  others  —  who  brought  to  light 
the  myriad  islands  of  the  oceans  or  delineated 
tmexplored  parts  of  coast-lines.  The  largest 
discoveries  of  the  19th  century,  on  the  other 
hand,  were  made  in  the  interior  of  the  great 
land  masses.  It  was  the  era  of  the  study  of  the 
continents.  The  Cossack  pioneers,  in  Russia's 
service,  had  crossed  Siberia,  but  with  this  ex- 
ception not  a  line  of  exploration  had  be«i  run 
across  Asia  since  Marco  Polo  in  the  I3tii  cen- 
tury till  the  second  half  of  the  19th  century 
brought  forth  its  scores  of  Asian  explorers. 
Nearly  all  our  knowledge  of  the  interior  of 
Africa,  Australia,  and  the  larger  part  of  North 
America  is  also  the  woi?k  of  that  century. 

When  Alexander  von  Humboldt  descsribed 
the  travels  which  he  began  in  South  America 
in  July  1799^  he  ushered  in  a  new  era  of  explora- 
tion ;  for  he  taught  geographers  that  exploration 
does  not  consist  merely  of  topopaphic  delinea- 
tion of  mountains,  rivers,  plams,  and  settle- 
ments, but  that  it  includes  many  other  factors 
that  have  a  bearing  upon  human  interests  —  such 
as  meteorology,  cKmatology,  the  distribution  of 
plants;  and  the  nature  of  soils.  He  was  the 
main  pioneer  influence  in  substituting  scientific 
for  superficial  and  unskilled  exploration.  Thus 
the  19th  century  was  not  only  the  greatest  cen- 
tury in  the  study  of  the  land  surface  of  the 
earth,  but  also  in  scientific  discovery. 

South  America,  Africa,  and  Australia. —  In 
their  exploration,  South  America  is  the  anomaly 
and  Africa  the  wonder  among  the  continents. 
South  America  is  the  only  great  region  whose 
exploration  on  a  large  scale  quickly  followed 
European  occupancy.  The  Amazon  was  known 
almost  from  its  sources  to  its  mouth,  in  the 
middle  of  the  16th  century.  Nearly  all  the 
coast  cities  on  our  maps  were  founded  at  that 
time,  and  a  little  later  the  Jesuits  established 
their  almost  independent  states  in  the  heart 
of  the  continent ;  but  to-day  South  America  lags 
behind  them  all.  Inner  Africa,  the  geographical 
enigma  50  years  ago,  is  better  loiown.  No  rail- 
road in  Brazil  penetrates  so  far  inland  as  the 
African  railroad  to  Matabeleland.  South 
America  is  the  part  of  the  habitable  world 
where  most  pioneer  exploration  remains  to  be 
done. 

These  facts  are  mainly  the  result  of  one 
potent  influence  that  enabled  the  19th  century 
to  contribute  most  largely  to  detailed  geographi- 
cal knowledge.  It  was  the  desire  of  the  Euro- 
pean powers  to  acquire  more  lands,  widen  com- 
merce, and  spread  civilization  that,  in  the  past 
50  years,  has  placed  in  the  field  scores  of  very 
costly  exploring  enterprises,  many  on  a  military 
basis,  and  fitted  for  really  scientific  work  on  a 
scale  far  beyond  the  scope  of  private  achieve- 
ment. South  America  has  been  outside  thi^ 
field  of  rivalry.  Her  days  of  largest  explora- 
tion were  j»rhen  Spain  and  Portugal  were  great 
colonial  powers.  But  early  in  the  19th  century 
they  lost  that  contment ;  and  the  republics  which 
succeeded  them,  poor  in  purse  arid  involved  in 
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mstey  dvil  and  ^eternal  wars,  fazve  scarcdy 
fDadc  the  exploration  of  their  own  territories  a 
state  affair  until  within  the  past  few  years. 
The  world  knows  far  more  of  inner  Africa  to- 
day than  the  government  at  Bogota  knows  of  the 
southeastern  third  of  Colombia.  Dr.  Sievers 
has  mentioned  the  fact  that  long  series  of 
meteorological  observations  in  inner  Africa  are 
now  available^  while  in  large  parts  of  South 
America — as  in  the  llanos  of  Veneznda  and 
most  of  the  Amazon  basin  — there  are  no  rec- 
<irds  of  value  for  acientific  dedoctiooB  with 
regard  to  climate.- 

But  the  European  nations  did  not  enter  upon 
tins  great  task  of  studying  the  undeveloped 
continents  till  they  received  the  impulse  from 
the  humble  pioneers  of  discovery.  Stanley  says 
he  thought  Livingstone  was  an  enthusiast  and  a 
visionary  when  they  stood  together  on  the  shore 
ol  Tanganyika,  and  the  great  missionary- 
explorer,  with  uplifted  hand  tremblii^  with 
weakness,  told  him  the  day  was  coming  when 
fi^  civilized  nations  would  see  the  good  in 
Africa  and  set  about  the  reclamation  of  the 
eontiflient.  It  W29  Livingstone,  first  of  all,  and 
bis  successors,  who  started  the  movement, 
which  iiadiered  volume  and  momentum  till  we 
see  a  oontinent  one  third  larger  than  our  own 
parcded  out  '  among  the  European  powers, 
whieh  have  practically  completed  exploration  on 
broad  lines,  and  are  studying  it  in  detaiL 

Twenty  yeiars  ago  the  country  back  of  the 
west  coast  of  Australia  was  an  unknown  Sahara, 
through  which  only  three  or  four  travelers)  at 
the  risk  of  their  lives,  had  pushed  th^h"  way. 
Then  it  was  droeovered  that  this  frightful  waste 
was-  the  treasure-house  of  western  Australia, 
guarded  from  all  intruders  by  thirst  and  famine. 
The  entire  topography  of  this  spinifex-covered 
desert  has  now  been  revealed.  This  explora- 
tion was  made  possible  by  the  fact  that  the 
great  modem  agent  of  civilisation,  the  railroad, 
was  poshed  out  into  the  desert  at  various  points, 
so  that  thousands  of  men,  with  supplies  daily 
replenished  from  the  coast,  may  live  there  and 
find  and  develop  the  gold  resources.  This  il- 
lltstrdiles  the  fact  that  many  invemions  of  the 
igth  century  whieh  facilitate  the  development 
ol  littlei-knowB  lands  have  stimulated  the  work 
of  discovery  because  they  have  made  it  easier  to 
obtain  substantial  results  for  business  as  well 
as  for  science  by  exploratory  enterprises. 

B€Uer  Knamledge  of  Our  Own  Country, — 
The  text-books  winch  our  school  children  used 
lOO  years  ago  told  them  nothing  of  the  Rocky 
Mountains  or  of  the  ranges  of  the  Pacific  slope. 
The  exploration  of  three  fourths  of  our  vast 
domain  has  been  the  work  of  our  government 
and  private  citizens.  In  a  broad  sense,  it  has 
been  well  done ;  and  in  the  past  25  years  it  has 
been  succeeded  by  detailed  studies  and  sur- 
veys which  should  be  specially  mentioned,  for 
they  are  a  phase  of  exploration  never  carried  out 
on  a  large  scale  till  the  19th  century,  and  which 
is  essential  to  the  production  of  the  most  ac- 
curate maps.  No  topographic  feature  or  town 
or  distribution  of  economic  resources  can  be 
mapped  with  the  greatest  attainable  accuracv 
tUl  these  surveys  are  made.  Tk^  involve,  ^i) 
The  preparation  of  a  topographic  map  showmg 
the  rclfef  or  inequalities  of  the  surface,  the 
drainage,  «ind  the  works  of  man,  such  as  roads, 
railroads,  boimdaries^  ind  towns;  (2)  the 
geologic  map,  prmted  in  colors  upon  the  topo- 


graphic base  map;  showing  the  distribution  of 
the  rock  formations,  soils,  useful  minerals, 
artesian  waters,  etc.  These  surveys  and  the  re- 
sulting maps  are  one  of  the  most  scient^  de- 
velopments of  geographic  research  in  the  19th 
century.  They  have  betn  completed  in  all  coun- 
tries of  Europe  except  in  Norway,  Spain, 
Turicey,  and  some  of  the  Balkan  states.  The 
great  survey  of  India  is  one  of  the  monuments 
of  cartography,  and  similar  surveys  are  far  ad- 
vanced in  Algeria  and  Tunis.  The  topographic 
work  has  been  carried  by  our  genera!  govern- 
ment, with  the  assistance  of  a  few  states,  into  all 
the  States  and  Territories,  and  about  a  third 
of  our  entire  area  has  now  been  completed. 
The  labor  is  enormous  and  costly,  and  many 
years  will  elapse  before  the  whole  country  can 
be  mapped  with  the  refinement  and  accuracy 
that  characterize  the  map  sheets  of  the  most  of 
Europe. 

Mapping  the  Ocean. —  Oceanography,  one  of 
the  largest  departments  of  geographic  science, 
may  be  said  to  be  wholly  a  development  of  the 
igdi  century.  It  was  not  known  before  that  the 
sea-bottom,  like  the  land,  has  its  mountains, 
valleys,  and  plateaus.  It  was  believed  that  life 
could  not  exist  at  depths  below  1,500  feet;  but 
we  now  know  there  are  forms  of  life  at  the 
bottom  of  the  deepest  oceans.  Ingenious 
appliances  have  been  invented  for  exploring  the 
depths  of  the  sea,  and  the  world  has  to-day 
a  general  idea  of  the  contour  of  the  ocean  floor, 
and  of  the  conditiions  of  movement,  temperature, 
salinity,  and  life  that  prevail  at  different  sea- 
depths.  Nearly  all  these  additions  to  knowledge 
have  been  made  in  the  last  50  years.  The 
science  of  limnology  is  not  30  years  old.  This 
is  the  study  of  lakes,  their  depths,  color,  trans- 
parency, life,  and  other  characteristics.  It  has  i 
been  widely  pursued  in  Switzerland,  France, 
and  Germany,  and,  to  some  extent,  in  other 
countries. 

Blank  Spaces  on  th£  Map, —  The  whole  of 
North  America  south  of  subarctic  latitudes  has 
now  been  carefully  explored,  and  the  13  large 
areas  in  northern  Briti^  America,  to  which 
Dr.  Dawson  referred  as  unknown,  not  many 
years  ago,  have  passed  out  of  that  category  or 
been  greatly  reduced  in  size  by  such  work  as 
Ogilvie  has  done  on  the  upper  Yukon,  Low 
in  Labrador,  and  the  Tyrrell  brothers  in  the 
Barren  Lands.  Next  to  Europe,  North  America 
is  the  best-explored  part  of  the  wtorld,  though 
60  years  ago  more  than  half  the  continent 
was  not  so  well  known  as  most  of  Africa  is  to- 
day. It  is  only  a  question  of  time  when  all 
the  habitable  territory  of  the  United  States 
and  Canada  will  be  as  thoroughly  studied  and 
mapped  as  that  of  the  European  states. 

Central  America  still  offers  a  large,  field  to 
the  explorer.  The  long,  gentle  slopes  from  the 
central  mountains  to  the  eastern  coasts,  con- 
tinually drenched  by  the  trade-wind  rains,  have 
a  luxuriant  and  almost  impenetrable  vegetation, 
and  are  still  very  little  known.  It  is  on  the 
drier  Pacific  side  of  these  little  states  that  de- 
velopment is  mainly  centred. 

Most  of  the  additions  the  19th  century  made 
to  South  American  exploration  were  the  work 
of  European  and  North  American  explorers, 
many  of  them  i)Oorly  equipped  and  paying  their 
own  way.  Their  most  conspicuous  service  has 
been  the  mapping  of  the  drainage  and  explora- 
tions in  the  northern  and  central  parts  of  the 
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Cotdilleras.  The  Spaniards  long  ago  revealed 
the  courses  of  the  Amazon  and  La  Plata- 
Paraguay,  but  they  paid  little  attention  to  smaller 
streams  and  tributaries.  It  was  left  to  the 
19th  century,  and  particularly  to  its  last  three 
decades,  to  explore  these  rivers,  and  we  now 
have  an  excellent  idea  of  all  the  large  features 
of  the  drainage  system.  European  explorers 
have  made  Ecuador  better  known  than  Co- 
lombia simply  because  they  have  been  attracted 
to  the  Ecuadorian  Andes  as  a  specially  inviting 
field.  Political  or  military  influences  have 
mainly  incited  exploration  so  far  as  the  states 
have  participated  in  it.  Thus  the  important 
wars  that  Argentina  waged  in  1879-80  with 
the  Indians  of  the  south,  and  in  1884-5  with 
those  of  the  north,  had  the  incidental  result 
of  making  large  parts  of  Patagonia  and  the 
Gran  Chaco  fairly  well  known. 

Explorations  in  South  America. —  When 
Chile  and  Argentina  based  their  boundary  treaty 
of  1881  upon  inaccurate  geographical  knowledge 
they  sowed  the  seeds  of  an  international  quar- 
rel. The  result  was  that  both  began  to  survey 
the  Cordilleran  regions  in  dispute,  and  the  re- 
sulting maps  of  the  entire  Andean  Territory 
between  Cape  Horn  and  lat.  39*  S.  are  speci- 
mens of  excellent  survey  work,  and  have  re- 
vealed a  hitherto  unknown  region.  Explorations 
in  South  America  are  of  very  uneven  merit. 
Many  are  only  crude  route  surveys.  Argentina 
is  by  far  the  best-mapped  country  for  its  geo- 
logical and  meteorological  departments,  and  the 
staff  of  foreign  professors  in  the  higher  schools 
placed  exploration  and  mapping,  after  1882,  on 
a  high  plane.  The  Brazilian  government  has 
never  promoted  scientific  exploration,  and  all 
official  work  in  that  line  has  been  done  by  a 
few  states,  mainly  by  Minas  Geraes,  Sao  Paulo, 
and  Para.  Most  of  the  far  interior,  away  from 
the  rivers,  is  still  unknown.  The  Amazon  basin 
is  one  of  the  largest  unexplored  areas  in  the 
world;  for,  though  steamers  sail  regularly  on 
the  main  stream  and  many  tributaries,  the 
stretches  between  the  rivers  have  not  been 
visited.  The  inland  parts  of  the  Guianas  and 
of  the  cordilleran  countries  from  Venezuela  to 
Bolivia  are  still  in  the  crude  and  early  stages  of 
exploration. 

What  a  contrast  Africa  presents!  A  hun- 
dred years  ago  the  world  had  knowledge  only 
of  its  coasts,  Egypt,  some  of  the  Barbary  Coast 
lands,  bits  of  Senegambia,  and  the  upper  Niger, 
revealed  by  Mungo  Park,  and  the  Cape  of  Good 
Hope  for  120  miles  inland.  All  the  rest  was  a 
blank  on  the  maps.  The  last  inhabited  area  of 
importance  that  was  wholly  unknown  a  few 
years  ago,  that  between  Lake  Rudolf  and  the 
Nile,  has  been  crossed  by  the  American  ex- 
plorer. Dr.  Donaldson  Smith.  The  least-known 
part  of  Africa  is  now  the  Sahara  and  Libyan 
deserts,  which  have  been  neglected,  on  the 
whole,  though  a  great  deal  has  been  done  to 
reveal  their  character.  This  neglect  is  due 
partly  to  the  small  economic  importance  of  these 
regions,  but  mainly  to  the  hostility  of  the  na- 
tives. 

Pioneer  Exploring   in   Asia. —  Nearly   three 

auarters  of  a  century  ago  it  was  said  before 
le  British  Association:  •We  have  only  a  gen- 
eral knowledge  of  the  geographical  character  of 
the  Burman,  Chinese,  and  Japanese  empires; 
the  innumerable  islands  of  the  latter  are  still, 


except  occasionally,  inacoessitile  to  European 
navigators.  Geographers  hardly  venture  on  the 
most  loose  description  of  Tibet,  Mongolia,  or 
Chinese  Tartary,  Siam  and  Cochin-China.*  Since 
that  time  a  swarm  of  explorers  have  overrun 
nearly  every  portion  of  Asia.  India  is  as  well 
mapped  as  any  part  of  Europe,  and  that  great 
survey  is  now  being  extended  over  Burma. 
Japan  is  mapping  her  own  rujgged  islands  by  the 
most  detailed  and  scientific  methods.  There  are 
only  two  regions  in  that  largest  of  all  the  con- 
tinents where  pioneer  exploring  may  now  be 
done.  One  of  them  is  in  central  and  southern 
Arabia,  where  there  are  still  large  areas,  prob- 
.ably  sandy  desert,  that  are  wholly  unknown. 
The  other  is  in  Tibet,  the  highest  of  plateau 
regions,  where  there  are  large  gaps  to  be  visited 
between  the  lines  of  exploration  run  by  many 
Russian,  British,  and  French  explorers  and  the 
American,  Rocldiill.  Thus  the  era  of  running 
route  surveys  in  Asia  was  closing  with  the  end 
of  the  19th  century,  and  the  work  of  detailed 
exploration,  completed  in  India,  is  now  rapidly 
extending. 

Our  knowledge  of  Australia,  like  that  of 
Africa,  is  the  gift  of  the  19th  century.  A  num- 
ber of  explorers,  of  whom  the  best  known  was 
Dr.  Leichardt,  nave  perished  in  the  waterless 
and  repellent  waste  that  covers  the  vast  interior. 
But  this  sandy  desert  is  now  marked  in  all  di- 
rections by  the  tracks  of  explorers;  and  one  of 
the  most  practical  features  of  their  work  was 
the  discovery,  around  the  desert  margins,  of 
wide  areas  of  grazing  lands  that  are  making 
Australia  one  of  the  greatest  of  stock-raising 
countries.  The  interior  of  eastern  New  Guinea, 
the  largest  island  except  Greenland,  has  been 
opened  to  our  knowledge  within  the  past  20 
years  by  the  British  and  Germans,  who  wished 
to  ascertain  the  nature  of  their  new  possessions. 
The  fact  that  the  western  half  of  the  island  is 
still  almost  unknown  seems  to  show  that  its 
masters,  the  Dutch,  have  lost  the  zeal  that 
placed  their  fathers  among  the  hardiest  and 
most  enthusiastic  explorers. 

Polar  Explorations.-^  In  Polar  exploration, 
the  19th  century  scarcely  excelled  the  splendid 
achievements  of  earlier  ages,  though  it  added 
many  new  islands  to  the  maps,  attained  the 
farthest  north,  and,  what  is  perhaps  most  im- 
portant, perfected  the  art  of  living  and  traveling, 
in  comparative  safety,  in  the  high  latitudes.  It 
may  be  that  the  archipelago  north  of  this  conti- 
nent will  be  considerably  extended  by  later  ex- 
plorations, but  there  are  good  reasons  for  believ- 
mg  that  the  still  unknown  Arctic  area  contains 
no  great  land  masses.  The  unknown  part  of 
the  Antarctic  regions  is  twice  as  large  as 
Europe,  and  contains  the  largest  unexplored 
area  in  the  world.  Already  the  present  century 
has  entered  upon  explorations  in  that  quarter 
which  promise  important  resuhs.  Practically 
every  Arctic  expert  now  believes  that  Lieut 
Peary  has  established  the  fact  of  his  discovery 
of  the  North  Pole  and  this  achievement  is 
accepted  as  the  completion  of  the  pioneer  ex- 
ploration of  the  entire  world. 

Cyrus  C  Ada  if  s 
Fellow  of  the  American  Geographical  Society. 

Explosion,  ^  a  sudden  bursting,  generally 
due  to  the  rapid  production  of  gaseous  matter 
from  solids  or  liquids.  Thus  the  explosion  of 
gunpowder  is  due  to  the  sudden  formation  and 
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expansion  of  gas«s  into  which  the  powder  is 
converted  by  chemical  agency.  Explosions  are 
often  caused  by  the  elastic  force  of  steam  con- 
fined in  boilers,  and  by  spontaneous  combustion. 
See  Explosives. 

Explosive  Gelatine,  blasting  gelatine  or 
Stan  dynamite,  an  explosive  material  resembling 
wine  jelly  in  appearance.  It  was  invented  by 
Nobel  in  1878^  and  consists  of  soluble  cellulose 
nitrate  dissolved  in  nitroglycerin.  Originally, 
the  solution  was  effected  by  warming  the  nitro- 
glycerin and  adding  the  perfectly  dry  soluble 
cellulose  nitrate,  called  nitro-cotton,  little  by 
little,  with  stirring,  whereby  the  nitroglycerin 
was  made  to  dissolve  from  4  to  10  per  cent  of 
the  nitro-cotton :  Then  the  solution  was  ef- 
fected by  the  aid  of  a  solvent  like  acetone, 
which  was  afterward  evaporated  off.  All  of 
these  processes  of  manufacture  were  dangerous. 
In  1889,  Lundholm  and  Sayer  discovered  that 
if  the  nitroglycerin  and  nitro-cotton  are  mixed 
with  warm  water  and  stirred  up  by  compressed 
air,  gdatinization  sets  in,  and  may  be  completed 
by  pressing  out  the  water  and  working  the  mass 
in  malaxating  machines.  Explosive  gelatine  is 
a  gelatinous  mass,  looking  something  lilce  new 
honey  in  color,  and  varying  in  consistency  from 
a  tough  leather-like  material  to  a  soft  jelly,  in 
accordance  with  a  variety  of  circumstances, 
such  as  the  quantity  and  chemical  composition 
of  the  nitro-cotton  used,  and  the  methods  of 
manufacture.  In  general,  the  thinner  the  gela- 
tine, the  more  sensitive  it  is  to  detonation ;  but, 
on  the  other  hand,  a  thin  gelatine  is  more  sub- 
ject to  liquefaction  and  possibly  also  to  exuda- 
tion, which  would  make  it  dangerous  in  storage, 
transportation  and  use.  Specially  strong  detona- 
tors are  required  to  explode  blasting  gelatine; 
or  else  ordinary  detonators  together  with  prim- 
ers of  dynamite  or  gunpowder.  In  order  that 
detonation  should  be  transmitted  through  a  mass 
of  explosive  gelatine  it  must  be  confined;  for, 
unlike  dynamite,  a  train  of  it  cannot  be  ex- 
ploded in  the  open,  except  by  means  of  an 
extremely  powerful  initial  detonation.  The 
sensitiveness  of  the  material  is  still  further 
diminished  by  the  solution  in  it  of  camphor,  or 
other  substances  rich  in  carbon  and  hydrogen, 
like  benzine  or  nitro-benzine.  Explosive  gela- 
tine containing  camphor  has  been  proposed  for 
use  as  a  bursting  charge  for  high  explosive 
shell,  under  the  name  of  ^military  explosive 
gelatine.'  While  d3mamite  and  nitroglycerin 
when  frozen  are  much  less  liable  to  be  ex- 
ploded by  a  blow,  such  as  that  given  by  a  rifle 
bullet,  the  reverse  is  true  of  frozen  explosive 
gelatine.  Though  while  in  the  unfrozen  condi- 
tion explosive  gelatine  is  less  sensitive  to  shock 
or  blows  than  either  nitroglycerin  or  nitro- 
cellulose, it  is,  when  exploded,  a  more  powerful 
explosive  than  either  of  them.  This  is  due  to 
the  fact  that  when  nitroglycerin  is  detonated, 
there  are  unused  oxidizing  materials  in  the 
gaseous  products;  and  when  cellulose  nitrate  is 
detonated,  there  are  unused  combustible  ma- 
terials in  the  products.  When,  therefore,  these 
bodies  are  mixed  in  the  right  proportions,  the  < 
products  will  be  those  of  complete  combustion.' 
Explosive  gelatine  has  the  advantage  over  dyna- 
mite in  that  it  is  practically  unaffected  by  water 
and  therefore  can  be  stored  in  water.  It  is, 
on  the  whole,  less  liable  to  freeze  than  dynamite. 
It  possesses  an  advantage  over  guncotton,  in 


being  plastic  and  can,  therefore,  better  adapt 
itself  to  the  irregularities  of  the  bore-holes  m 
loading.  The  specific  gravity  of  explosive  gela- 
tine is  from  1.5  to  1.6.    If  heated  slowly,  be- 


small  quantities  may  explode.  Pure  explosive 
gelatine  is  never  used  excepting  either  for  blast- 
ing in  unusually  tough  rock  or  for  blasting 
under  water,  or  for  military  purposes.  It  is 
put  up  in  cylindrical  'sticks*  in  paper  wrappers 
like  dynamite.  For  general  use  in  blasting  it 
is  too  violent,  and  therefore  ^'gelatine  dynamites* 
are  made  by  mixing  this  costly  and  powerful 
material  with  diluents.  A  great  many  different 
dopes  are  used,  but  a  good  example  of  a  gela- 
tine dynamite  is  'gelignite,*  which  is  made  by 
mixing  65  per  cent  of  explosive  gelatine  with 
35  per  cent  of  an  explosive  wood-pulp  dope, 
giving  a  substance  consisting  of  nitroglycerin 
62.5  per  cent,  nitro-cotton  2.5  per  cent,  sodium 
nitrate  26.25  per  cent,  wood  pulp  8.4  per  cent, 
and  sodium  carbonate  0.35  per  cent.  It  is  inter- 
esting to  note  that  'ballisti,*  which  is  a  smoke- 
less powder,  is  also  made  by  dissolving  nitro- 
cotton  in  nitroglycerin,  but  while  explosive 
gelatine  contains  at  the  most  but  10  per  cent 
of  nitro-cotton  ballistite  contains  40  per  cent 
of  this  material. 

Explosives  (from  Lat.  explosus,  p.p.  of 
exphdere,  to  drive  out,  to  drive  out  a  player 
with  clapping,  to  explode;  from  ex,  out -f 
plaudere,  plodere,  to  clap,  strike,  applaud),  are 
substances  which  easily  react  at  comparatively 
low  temperatures  with  the  formation  of  a 
considerable  volume  of  highly  expanded 
gas,  the  evolution  of  heat  and  light  and  the  pro- 
duction of  sound.  At  ordinary  temperatures 
they  may  be  solid  bodies  like  gunpowder  or 
liquid  like  nitroglycerin  or  gaseous  like  fire  damp 
mixtures.  They  may  consist  wholly  of  a  single 
chemical  compound  like  mercuric  fulminate,  or 
of  mixtures  of  combustible  substances  with  sup- 
porters of  combustion  or  oxidizing  agents  like 
blasting  powder,  which  is  a  mixture  of  char- 
coal, sulphur^  and  sodium*  nitrate.  Though  the 
temperature  is  different  for  each  explosive  they 
can  all  be  caused  to  explode  if  heated  to  the 
explosion  temperature,  which  for  nitrogen 
chloride  is  93®  C ;  mercuric  fulminate,  152*  C. ; 
emmensite,  165**  C. ;  nitrostarch,  175*  C. ;  dyna- 
mite, guncotton,  and  nitroglycerin  each,  i8o* 
C. ;  blasting  gelatine,  204**  C. ;  blasting  powder, 
270"*  C. ;  picric  powder,  273** .  C. ;  rifle  powder, 
275**  C. ;  best  sporting  powder,  315**  C. 

History. —  The  inventor  of  gunpowder,  the 
oldest  of  explosives,  and  the  place  where  it 
originated,  are  not  known.  The  invention  has 
been  ascribed  by  different  authors  to  Marcus 
Graecus,  Albertus  Magnus,  Roger  Bacon,  and 
Berthold  Schwarz;  to  the  Arabians,  whose 
works  were  largely  used  by  Marcus  Graecus  in 
his  writings;  to  the  Hindus,  because  of  cer- 
tain passages  occurring  in  the  code  of  Gentoo 
laws  prepared  by  Indian  savants  by  order  of 
Warren  Hastings  in  the  i8th  century;  and  to 
the  Chinese  because  of  certain  statements  made 
by  Marco  Polo.  There  seems  to  be  little  doubt 
that  this  confusion  exists  (i)  because  modem 
meanings  have  been  given  to  words  and  phrases 
used  in  the  old  manuscripts ;  (2)  because  of  the 
intentionally    confusing   methods    employed    by 
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the  writers  of  the  Middle  Ages ;  and  (3)  because 
gunpowder  for  use  in  guns  was  not  the  inven- 
tion of  any  one  person,  but  was  really  the  restdt 
of  a  progressive  development. 

It  is  recorded  that  what  moderns  call  *Greek 
fire,*  and  the  ancients  called  ^naphtha,'*  was 
employed  irv  the  defense  of  Constantinople  in 
the  7th  century  and  that  these  fiery  composi- 
tions were  propelled  against  the  enemy  by  means 
of  arrows  from  bows,  or  in  hollow  vessels  of 
stone  or  iron  thrown  bjr  war  engines.  Though 
consisting  at  first  of  pitch,  rosin,  sulphur,  and 
similar  easily  inflammable  and  highly  combusti- 
ble substances,  it  is  easy  to  imagine  that  in  the 
tentative  development  of  these  materials  of  war 
nitre  was  added  to  the  combustible  substances 
and  that  there  was  thus  produced  a  deflagrating 
composition  for  use  as  bursting  charges  in 
bombs  and  grenades  and  for  the  manufacture 
of  devices  analogous  to  modern  firecrackers 
and  rockets  with  which  to  frighten  and  confuse 
their  foes. 

The  supposition  that  gunpowder  was  known 
before  it  was  applied  for  use  in  guns  is  sup- 
ported by  the  older  historians.  All  the  com- 
ponents and  mixtures  for  Greek  fire  similar  to 
gunpowder  were  already  known  in  the  time  of 
Hassan-al-Rammah  (1290).  From  an  exhaustive 
search  of  the  literature  Guttmann  arrives  at  the 
conclusion  <<that  gunpowder  was  gradually  de- 
veloped from  Greek  fire,  and  that  it  was  known 
for  years  before  cannons  and  guns  were  thought 
of.  The  use  of  purer  materials  in  making  it 
developed  its  propulsive  power,  and  led  to  the 
subsequent  invention  of  cannons  and  guns.  The 
Arabians  were  the  first  to  make  gtmpowder-like 
mixtures,  probably  about  1280  A.D.,  while  the 
idea  of  utilizing  their  propulsive  force,  that  is, 
the  invention  of  guns  and  cannons,  belongs  to 
the  monk,  BerthoW-  Schwarz,  of  Freiburg,  Sax- 
ony ;  the  date  of  the  latter  invention  bein^  prob- 
ably 1313  A.D.^  It  is  accepted  as  indisputable 
that  gunpowder  mills  existed  at  Augsburg,  Ger- 
many, 1340,  and  at  Spandau,  Germany,  1344, 
and  that  the  English  used  gunpowder  in  guns  at 
the  battle  of  Crecy,  1346. 

Though  many  improvements  were  made  in 
the  manufacture  of  gunpowder,  such  as  in  the 
preparation  and  purification  of  the  raw  materials 
from  which  it  was  produced ;  the  methods  of  in- 
corporation ;  and  its  granulation  to  adapt  it  to 
special  uses,  this  substance  remained  unrivaled 
until  the  end  of  the  17th  century,  when  the 
French  chemist,  Berthollet  proposed  the  substi- 
tution of  potassium  chlorate  for  the  potassium 
nitrate  and  produced  by  this  means  a  much 
stronger  and  quicker  powder,  but  one  which  was 
also  much  more  dangerous  than  gunpowder. 
Beginning  with  the  discovery  of  mercuric  ful- 
minate by  Howard,  an  English  chemist,  1880, 
there  was  added  to  the  achievements  of  the  19th 
century  the  discovery  of  nitrogen  chloride  by 
the  French  chemist  Ehilong,  1812 ;  nitrostarch  by 
Braconnot,  1832;  guncotton  by  Schoenbein 
of  Basel,  Switzerland,  1845;  nitroglycerin  by 
Sobrero  at  Turin,  Italy,  1846;  the  invention  of 
blasting  powder  by  L.  DuPont  of  Wilmington, 
Del.,  iS^S;  the  discovery  of  diazo  compounds 
by  the  German  chemist,  Griess,  i860;  the  in- 
vention of  dynamite  by  A.  Nobel  of  Sweden, 
1866;  smokeless  sporting  powder  by  Schultze 
of  Potsdam,  Germany,  1867;  blasting  gelatine 
by  Nobel,  1878;  military  smokeless  powder  by 
Vieille  of  France,  1886;  hard-grained  smokeless 


sporting  powder  by  Richard  voa  Freeden  of 
Walsrode.  Germany,  1889;  homogeneous  smoke- 
less powaer  composed  of  a  single  chemical  sub- 
stance in  a  state  of  chemical  purity  b|y  Charles 
E.  Munroe  of  Newport,  R.  I.,  1890;  and  the 
discovery  of  triazoic  acid  by  Curtius  of  Kiel^ 
Germany,  1890,  while  in  the  meantime  picric 
acid,  winch  was  xKscovered  by  Hausmann,  1788. 
was  shown  to  possess  explosive  properties  and 
adapted  for  use  in  shell,  it  having  been  pointed 
out  by  Sprengel,  1873,  that  it  contains  a  suffi- 
cient amount  of  available  oxy^n  to  render  it^ 
without  the  help  of  foreign  oxidizers,  a  power- 
ful explosive  when  fired  with  a  detonator. 

This  growth  has  been  coincident  with  the 
development  of  the  chemical  and  physical  sci- 
ences and  has  been  the  more  rapid,  the  more 
completely  experimental  methods  of  research 
have  been  perfected  and  applied.  In  addition  to 
those  enumerated  above  this  advance  in  the  sci- 
ence and  art  of  explosives  has  been  chiefly  due 
to  the  labors  and  intelligence  of  Hess,  Lauer,, 
Trauzl,  and  von  Lenk  in  Austria ;  Abel,  CtmdilU 
Debus,  Dewar,  Dixon,  Dnpre,  Majendie,  and 
Noble  in  England;  Berthclot,  Chakm,  Daniel. 
Desortiaux,  Gay-Lussac,  Lavoisier,  Le  Chatelier, 
Mallai-d,  Maurouard,  Roux,  Sarrau,  Ttirpttn,and 
Violette  in  France;  Bunsen,  Dtttmar,  Gutt- 
mann, Liebig,  Meyer,  Sdrischkoff,  Upmann,. 
Will,  von  Forstcr,  and  von  Romodd  in  Ger- 
many; Abbot,  Barnard,  Craig,  Emmcns,  Judson, 
Hill«  Maxim  (q.v.)>  Mixter,  Mowbray,  Quinan, 
Rodman,  Count  Rumford,  and  Woodbrid^B  in 
the  United  States;  Meadeleeff  in  Russia;  Crcm- 
quist  in  Sweden^  and  Hebler  and  Lunge  in 
Switzerland.  Because  of  their  prominence  in 
this  science  Abel  and  Berthelot  deserve  special 
mention. 

Sir  Frederic  Augustus  Abel,  K.CB.,  D.CL., 
chemist,  was  bom  in  London  1827  and  died 
6  Sept  1902.  He  was  tutor  to  Edward  VIL, 
the  present  kin^r  of  England ;  professor  of  chem- 
istry at  Woolwich  1851;  chemist  to  the  war 
office  1854*^ ;  chairman  Government  Committee 
on  Explosives  1888;  member  of  Royal  Commis* 
sion  on  Accidents  in  Mines;  jpresident  of  the 
London  Chemical  Society.  Society  of  Chemical 
Industry,  Institute  of  Chemistry,  Institute  of 
Electrical  Engineers,  Iron  atid  Steel  Institute, 
and  of  the  British  Association  for  the  Advance- 
ment of  Science;  he  perfected  the  manufacture 
of  guncotton,  making  it  a  valuable  explosive; 
conducted  with  Capt.  Nobel  elaborate  researches 
on  fired  gunpowder;  together  with  Prof.  Dewar 
invented  the  smokeless  powder,  known  as 
cordite,  which  was  adopted  and  used  by  the 
British  government ;  and  was  the  chief  authority 
in  the  United  Kingdom  on  explosives  and  ex- 
plosions. Among  his  published  works  may  be 
cited:  <Guncotton>  (1866);  <The  Modem  His- 
tory of  Gunpowder >  (1866);  <On  Explosive 
Agents^  (1872)  ;  < Researches  on  Explosives^ 
(1875);  <  Electricity  as  Applied  to  Explosive 
Purposes^   (1884). 

Marcellin  Pierre  Eugene  Berthelot,  chemist, 
was  bom  in  Paris  25  Oct  1827,  and  has  been 
professor  of  chemistry  in  the  College  de  France 
since  1865;  member  of  the  Institute  1873,  per- 
petual secretary  of  the  Academy  of  Sciences 
1889;  inspector-general  of  higher  education 
1876 ;  life  member  of  senate  1881 ;  minister  of  pub- 
lic instruction  1886-7 ;  minister  of  foreign  affairs 
1895-6;  he  has  achieved  equal  fame  for  his  re- 
searches, discoveries,  and  philosophical  deduc- 
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tiQiis  in  synthetic  chemistry,  thennochcmLstry, 
cxplosivjes.  and  historical  chemistry.  Among 
his  published  writings  may  be  cited:  ^Chimie 
Organique  Fondee  sur  la  Synthese^  (i860) ; 
^Mecanique  Chimiaoe  Fondee  sur  la  Thcrmo- 
chimie^  (1879);  <Les  Origines  de  I'AJchimie^ 
(1885) ;  <Sur  la  Force  de  la  Poudre  et  les 
Matieres  Explosives'  (1871,  1872,  and  2  vols. 
1879).  The  last  was  translated  into  English, 
^Ei^Iosives  and  Their  Power'  (1892). 

Theory  of  Explosives, —  When  wood  or  other 
combustible  substances  containing  hydrogen  and 
carbon  are  ignited  in  contact  with  air  they 
bum,  giving  forth  heat  and  light  and  are  con- 
verted into  water  and  carbon  dioxide,  which 
pass  off  as  invisible  and  highly  expanded  gases. 
As  the  wood  is  subdivided  so  as  to  expose  a 
continually  increased  surface  to  the  air  the 
rapidity  of  the  combustion  is  increased  until, 
when  the  wood  is  reduced  to  dust  like  saw- 
dust and  suspended  in  the  air  so  as  to  be  inti- 
mately mixed  with  it,  the  velocity  of  the  com- 
bustion is  so  great  and  the  evolution  of  the  gases 
so  rapid  that  the  reaction  becomes  an  explosive 
one  and  such  a  mixture  of  sawdust  and  air  is  an 
explosive.  All  inexplosive  combustible  sub- 
stances can,  when  finely  divided  and  intimately 
mixed  with  air,  form  explosives,  and  volatile 
liquids  and  gases  are  especially  likely  to  do  so. 
Many  accidents  have  arisen  from  the  ignition  of 
mixtures  of  air  with  the  dost  of  charcoal,  coal, 
flour,  malt,  soap,  starch,  sugar,  zinc,  wood,  and 
other  solids ;  with  the  vapors  of  alcohol,  ether, 
^soline^  and  other  naphthas,  spirits  of  turpen- 
tine and  other  liquids,  or  gases  like  acetylene, 
coal  gas,  hydrogen,  and  marsh  gas  since  ea(£ 
of  these  substances,  though  in  themselves  non- 
explosive,  form  explosive  mixtures  with  air  if 
they  be  mixed  v/ith  it  in  the  right  j^portions. 
The  best  proportions  are  those  in  which  the  vol- 
ume of  oxygen  in  the  air  present  is  just  suffi- 
cient to  convert  all  of  the  hydrogen  in  the  com- 
bustible into  water  and  all  of  3ie  carbon  into 
carbon  dioxide,  or,  in  other  words,  to  produce 
complete  combustion.  Less  vident  explosions 
may  occur  when  the  proportion  of  air  is  greater 
or  less  than  the  '^best  proportion,*  the  limit  be- 
ing fixed  in  each  case  by  the  character  of  the 
combustible  substance,  the  quantity  of  the  mix- 
ture, the  temperature  and  pressure  to  which  it  is 
subjected  and  the  manner  in  which  it  is  ignited. 
Mixtures  of  these  substances  whose  proportions 
are  outside  of  these  limits  may  be  ignited  and 
may  burn,  but  do  not  explode. 

If  pure  oxygen  in  the  proper  proportions  be 
substituted  for  air  in  the  above  mixture  the 
velocity  of  the  reactions  will  be  still  greater, 
and  the  energy  set  free  in  unit  of  time  and  con- 
sequently the  violence  of  the  explosion  will  be 
greatly  increased.  Besides  the  proportions  that 
determine  the  limits  between  explosion  and 
combustion  will  be  extended.  Such  mixtures  if 
confined  and  out  of  contact  with  the  air  will  still 
take  fire  and  explode.  Oxygen  may  be  supplied 
either  in  the  free  state  or  in  solid  bodies  which 
contain  it  and  which  give  it  up  when  heated  to 
comparatively  low  temperatures.  Among  such 
solids  are  the  nitrates  of  metallic  radicles,  like 
ammonium  nitrate,  potassium  nitrate  (India 
saltpetre),  and  sodium  nitrate  (Chile  saltpetre)  ; 
chlorates  such  as  potassium  chlorate ;  peroxides 
like  sodium  peroxide,  and  many  others.  If 
these  solids  be  dried,  finely  divided,  and  inti- 
m^ftely  mixed  with  a  combustible,  in  the  right 


proportions,  a  solid  explosive  h  product. 
Ofteui  as  in  the  case  of  mixtures  of  charcoal  ai^d 
saltpetre  the  temperature  to  which  they  mast  be 
heated  in  order  that  combustion  shall  b^^n, 
called  the  point  of  ignition^  is  so  high  that  thev 
are  difficult  to  ignite  and  in  such  cases  a  small 
portion  of  a  substance  like  sulphur,  which  has  a 
low  point  of  ignition,  is  incorporated  in  the 
mixture. 

Another  method  by  which  oxygen  may  be 
brought  into  intimate  contact  with  combustible 
bodies  so  as  to  form  an  explosive  is  through 
the  action  of  nitric  acid  upon  them.  Two  cases 
present  themselves.  First  when  the  combustible 
body  is  a  simple  or  mixed  primary  alcohol  and 
the  nitric  acid  reacts  with  the  acidic  hydrogen. 
Second,  when  the  combustible  substance  is  a 
hydrocarbon  or  its  derivative  and  the  nitric 
acid  reacts  with  the  hydrogen  of  the  hydrocar- 
bon or  the  hydrocarbon  nucleus.  The  products 
of  the  first  case  are  organic  nitrates  called  also 
nitric  esters.  The  products  of  the  second  case 
are  nitro-substitution  compounds.  Examples  of 
the  first  case  are  ethjrl  nitrate  from  ethyl  or 
grain  alcohol,  ^ycol  nitrate  from  ethylene  gly- 
col, glyceryl  nitrate  (nitroglycerin)  from  gly- 
cerol (glycerin),  mannitol  nitrate  from  mannitol 
(mannite),  starch  nitrate  (nitrostarch)  from 
Starch,  and  cellulose  nitrates  (guncotton  and 
pyroxylin)  from  cotton.  Examples  of  the  sec- 
ond case  are  mono  and  di  nitro  benzene  from 
benzene,  tri  nitro  phenol  (picric  acid)  from  car- 
bolic acid  (phenol;,  and  mtro-naphthalenes  from 
naphthalene.  These  explosives  differ  markedly 
from  mixtures  like  gunpowder,  for^  whereas 
in  the  mixtures  the  combustible  substance  and 
the  oxidizing  agents  are  in  different  masses,  in 
the  explosive  compounds  like  nitroglycerin,  they 
are  both  in  the  same  molecule.  Therefore  in 
the  latter  the  contact  is  more  intimate  and  the 
reaction  takes  place  with  greater  velocity. 

In  addition  to  the  explosives  of  the  characters 
lescribed  above  is  another  class  of  chemical 
compounds,  of  which  mercuric  fulminate,  silver 
amine  (fulminating  silver)  and  diazo  benzene 
nitrate  are  notable  examples,  whose  explosive 
properties  are  due  to  a  phenomenon  (namely,  a 
molecular  disruption),  which  is  quite  unlike 
that  of  combustion  ascribed  to  those  of  the  pre- 
vious classes.  This  case  of  disruption  arises 
from  the  fact  that  these  substances  are  endo- 
thermous  compounds,  or  in  other  words,  that 
they  absorb  heat  during  their  formation  and 
are  therefore  reservoirs  of  energy. 

Classification  of  Explosives. —  Following  the 
foregoing  theories  of  their  constitution  and  be- 
havior, explosives  may  be  classed  as 

(i)  Nitrate  mixtures. —  Amide  powder  (char- 
coal, potassium  nitrate,  and  ammonium  nitrate)  ; 
amidogene  (bran  or  starch,  charcoal,  magnesium 
sulphate,  potassium  nitrate,  and  sulphur)  ;  azo- 
tine  (petroleum,  charcoal,  sodium  nitrate,  and 
sulphur) ;  blasting  powder  (charcoal,  sodium 
nitrate,  and  sulphur)  ;  carbazotine  (bark  or 
wood  pulp,  lampblack,  ferrous  sulphate,  potas- 
sium nitrate,  and  sulphur)  ;  Courteille's  triumph 
safety  powder  (charcoal,  peat,  coal,  oleaginous 
matters  [animal  or  vegetable],  metallic  sul- 
phates, sodium  nitrate,  and  sulphur)  ;  diorrexine 
(sawdust,  sodium  nitrate,  potassium  nitrate,  and 
sulphur)  ;  fractorite  (rosin,  dextrine,  potassium 
dichromate,  ammonium  nitrate) ;  gunpowder 
(charcoal,  potassium  nitrate,  and  sulphur)  ; 
haloxyline  (charcoal,  sawdust,  notassium  ferro- 
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cyanide,  and  potassium  nitrate)  ;  Himly's  pow- 
der (hydrocarbons  and  potassium  nitrate) ; 
Vondenfeldt  and  Meurling's  powder  (hydrocel- 
Itilose,  potassium  nitrate,  and  sulphur)  ;  p3rro- 
lithe  (charcoal,  sawdust,  sodium  carbonate  or 
sulphate,  potassium  nitrate,  sodium  nitrate,  and 
sulphur)  ;  saxifragine  (charcoal,  barium  nitrate, 
and  sulphur). 

(2)  Chlorate  mixtures. —  Asphaline  (hydro- 
carbons, potassium  sulphate,  potassium  nitrate, 
potassium  chlorate) ;  Berthollet's  powder 
(charcoal,  potassium  chlorate,  and  sulphur) ; 
britainite  (naphthalene,  potassium  nitrate,  am- 
monium nitrate,  potassium  chlorate)  ;  Callow's 
powder  (orpiment,  potassium  ferrocyanide,  and 
potassium  chlorate) ;  carlsonites  (naphthalene, 
or  dinitrobenzene,  and  other  combustible  sub- 
stances with  ammonium  perchlorate) ;  comet 
powder  (rosin  and  potassium  chlorate)  ;  cycene 
(cane  sugar,  paraffin  oil  or  coal  dust,  potassium 
nitrate,  and  potassium  chlorate) ;  Ehrhardt's 
powder  (tannic  acid,  charcoal,  rosin,  potassium 
nitrate,  and  potassium  chlorate)  ;  Hahn's  pow- 
der (charcoal,  spermaceti,  antimony  sulphide, 
and  potassium  chlorate) ;  Himly  and  von 
Trutschler-Falkenstein's  powder  (coal  tar,  po- 
tassium nitrate,  and  potassium  chlorate)  ;  Hors- 
1cy*s  powder  (nutgalls  and  potassium  chlorate)  ; 
Kellow  and  Shorrs  safety  powder  (tanbark  or 
sawdust,  potassium  nitrate,  sodium  nitrate, 
potassium  chlorate,  and  sulphur);  Knaffl's  pow- 
der (ammonium  ulmate,  potassium  nitrate, 
potassium  chlorate  and  sulphur) ;  Melland's 
paper  powder  (porous  paper  which  has 
Seen  soaked  in  a  paste  composed  of  starch,  char- 
coal, potassium  ferrocyanide,  potassium  chromate, 
potassium  nitrate,  potassium  chlorate,  and  water 
and  dried) ;  Oriental  powder  (gum  gambier 
and  potassium  chlorate) ;  Parone's  explosive 
(carbon  disulphide  and  potassium  chlorate) ; 
Pertuiset's  powder  (sulphur  and  potassium 
chlorate) ;  pyrodialites  (mixtures  of  coal  tar 
with  chlorates  or  perchlorates  and  with  or  with- 
out nitrates,  nitrosubstitution  compounds,  char- 
coal, and  oxidizing  salts)  ;  pyronome  (rye  flotir, 
charcoal,  metallic  antimony,  sulphur,  potassium 
chromate  and  potassium  chlorate) ;  rossellite 
(asphalt  oil  and  potassium  chlorate)  ;  Siemen's 
powder  (a  solid  hydrocarbon,  potassium  nitrate, 
and  potassium  chlorate)  ;  thorite  (cane  sugar 
and  potassium  chlorate)  ;  tutonite  ^metallic  sul- 
phides, sulphur  and  potassium  chlorate)  ;  and 
white  powders  of  Augendre  and  Pohl  (cane 
sugar,  potassium  ferrocyanide,  and  potassium 
chlorate ) . 

(3)  Oxidising  mixtures. — These  are  mixtures 
of  combustible  substances  with  oxidizers  other 
than  the  nitrates,  chlorates  or  perchlorates. 
Among  such  bodies  may  be  named  sodium  per- 
oxide, potassium  permanganate,  potassium 
dichromate,  liquid  air,  and  liquid  nitrogen 
tetroxide.  As  examples  we  have  mixtures  of 
sodium  thiosulphate  with  sodium  peroxide; 
metallic  aluminum  with  sodium  peroxide;  cot- 
ton wool  with  liquid  air,  and  panclastite,  which 
is  a  mixture  of  carbon  disulphide  with  liquid 
nitrogen  tetroxide. 

(4)  Organic  nitrates  or  nitric  esters  and  mix- 
tures containing  them. —  Esters:  Guncotton, 
which  is  a  cellulose  nitrate  of  high  nitration  and 
practically  insoluble  in  a  mixture  of  ether  and 
alcohol  at  ordinary  temperatures;  nitrocellulose, 
a  term  applied  to  all  cellulose  nitrates;  nitro- 
elcctrite    (isomannitol    nitrate) ;    nitroerythrite 


(erythrol  nitrate);  nitroethyl  (etiiyl  nitrate); 
nitroglucose,  a  nitrate  produced  from  grape 
sugar;  nitroglycerin,  pyroglycerin  or  glonoin 
oil  (glyceryl  trinitrate) ;  nitrolactose  (nitrated 
sugar  of  milk)  ;  nitrolignin  (nitrated  wood) ; 
nitromannite  (mannitol  nitrate) ;  nitromethyl 
(methyl  nitrate)  ;  nitrostarch  or  xyloidine  (starch 
nitrate)  ;  nitrosugar  or  nitrosaccharose,  a  nitrate 
produced  from  cane  sugar;  pyroxylin,  collodion 
cottoUj  nitrocotton  or  pyrocellulose,  are  cellu- 
lose nitrates  of  medium  nitration  and  practically 
completely  soluble  in  a  mixture  of  ether  and 
alcohol  at  ordinary  temperatures.  In  this  class 
is  also  to  be  included  the  explosive  mixtures 
into  which  these  esters  enter  as  essential  com- 
ponents and  of  which  the  dynamites  are  conspic- 
uous examples.  These  are  classified,  according 
to  the  nature  of  the  dope  or  absorbent,  into 

A.  Dynamites  with  an  inert  base. —  Nobel's 
dynamite  No.  i,  giant  powder  No.  i;  d)mamite 
blanche  de  Paulilles ;  dynamite  de  Vonges ;  E.  C. 
d3mamite ;  S,  i,  dynamite ;  Rutenberg*s  ex- 
plosive; dynamite  rouge,  all  consist  of  nitro- 
glycerin with  kieselguhr;  Hill's  powder  (nitro- 
glycerin with  precipitated  silica^ ;  Mowbray's 
mica  powder  (nitroglycerin  with  asbestos) ; 
Hercules  powder  (Extra  No.  i) ;  (magnesia 
powder,  nttro-magnite ;  dynamagnite;  fulgur- 
jte;  nitroglycerin  with  magnesia  alba);  dyna- 
mite de  boghead  (nitroglycerin  with  ashes 
from  Boghead  coal)  ;  selenitic  powder  (nitro- 
glycerin with  plaster  of  Pans)  ;  Horsley's 
powder  No.  i  f nitroglycerin,  alum,  and  mag- 
nesium sulphate) ;  metalline  nitroleum  (nitro- 
glycerin, red  lead,  and  plaster  of  Paris)  ;  renish 
dynamite  (nitroglycerin,  kieselguhr,  and  naph- 
thalene) ;  dynamite  noire  (nitroglycerin,  sand, 
and  coke) ;  mataziette  (nitroglycerin,  sand, 
ochre,  charcoal,  and  resinous  matter) ;  pori- 
fera  nitroleum  (nitroglycerin,  sponge,  or 
vegetable  fibre,  and  plaster  of  Paris) ; 
Burstenbender's  explosive  (nitroglycerin, 
spongy  vegetable  substances  with  glycocoll  or 
chondrin) ;  Morse's  Explosive  (nitroglvcerin 
with  rosing  ;  Borland's  carbo-djmamite  (nitro- 
glycerin with  charcoal  from  cork) ;  white  dyna- 
mite (nitroglycerin  with  lime-guhr) ;  boritine 
(nitroglycerin,  kieselguhr  and  boric  acid) ; 
fluorine  (nitroglycerin,  kieselguhr,  and  calcium 
fluoride). 

B.  Dynamites  with  an  active  base, —  a.  Con- 
sisting of  nitroglycerin  absorbed  by  a  gunpow- 
der like  dope  —  Ammonia  dynamite;  ammonia 
krut;  ammonia  powder;^  Coad's  explosive; 
Champion's  powder;  colonia  powder;  Dittmar's 
powder;  dynamite  No.  2;  d3mamite  au  charbon; 
dynamite  d'ammoniaque ;  dynamite  grieses  de 
Paulilles;  extra  powder;  Fowler's  explosive; 
giant  powder  No.  2;  Cjotham's  powder;  Her- 
cules powder;  Horsley's  powder  No.  2;  Jud- 
son's  powder;  Jupiter  powder;  lithofracteur ; 
Monakay's  explosive;  miner's  powder  Co.  dyna- 
mite; Neptune  powder;  potentia;  petrolithe; 
sebastine;  thunderbolt  powder;  Titan  powder; 
virite  powder ;  Vulcan  powder. 

b.  Consisting  of  nitroglycerin  absorbed  by 
or  gelatinized  with  a  cellulose  or  ligno-cellulose 
nitrate  —  Blasting  gelatine;  cellulose  d3mamite; 
Clark's  explosive;  Dean's  explosive;  Dittmar's 
explosive;  extra  dynamite;  explosive  gelatine; 
glyoxyline;  grisoutine;  gum  dynamite;  nitro- 
gelatine;  paleine;  Punshon's  explosive; 
Schultze's  dynamite;  straw  dynamite;  Trau^fa 
dynamite. 
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c.  Consistiofir  of  nitraelycerin  or  an  explosive 
gelatine  incorporated  with  wood  pulp  or  sawdust 
and  a  nitrate,  principally  sodium  nitrate.  Such 
dynamites  are  styled  lignin-dynamites  —  iEtna 
powder;  amidogene;  Atlas  powder;  Brain's 
powder;  carbonite;  diaspon;  dualin;  dyna- 
mite de  Krummel ;  dynamite  de  Lanky ;  forcite ; 
fi^elatine  dynamite;  gelignite;  giant  powder; 
Hecla  powder;  meganite;  miners  friend  pow- 
der; grisoutite;  kadmite;  petralithe;  rendrock; 
rhexite;  safety  nitropowder;  Schultze  dynamite; 
stonitc:  stowite;  vigorite. 
.  d.  Other  dynamites. —  Amencanite  (nitro 
glycerin  and  methyl  alcohol)  ;  Castellano's  pow- 
der (nitroglycerin,  fibrous  material,  earth  and 
nitrobenzene) ;  cerbcrite  (nitroglycerin,  wood 
oil,  nitrobenzene,  wood  pulp,  and  sodium 
nitrate) ;  Engle's  powder  (nitroglycerin,  am- 
moniacal  salts,  saltpetre,  pyroxyline,  nitro- 
starch,  nitromannite,  nitrobenzene,  and  water 
glass) ;  glukodine  (nitroglycerin  and  nitro- 
saccharose) ;  perunite  or  terrorite  (nitrogly- 
cerin, nitromethyl,  nitroethyl,  and  pyroxylin) ; 
thunder  powder  (nitroglycerin  and  nitroglu- 
cose^. 

C  Organic  nitrate  mixtures  other  than 
dynamites. —  Casteau's  explosive  (nitrodextrine 
and  ammonium  nitrate) ;  Cooppal's  powders 
(resinous  bodies,  barium  nitrate,  and  nitrocellu- 
lose) ;  diflamyr  (metallic  nitrates  and  nitro- 
cellulose) ;  flammmore  (collodion  cotton,  amr 
monium  sulphate,  and  ammonium  nitrate) ; 
grenee  powder  (paraffin;  agar-agar,  nitrocellu- 
lose, potassium  nitrate,  and  barium  nitrate) ; 
explosive  P,  (^nitrocellulose  and  ammonium 
nitrate)  ;  potentite  and  tonite  (guncotton  and 
barium  nitrate). 

5.  Nitrosubstitution  compounds  and  mix- 
tures containing  them, —  Compounds:  Nitro- 
benzenes;  nitrocresols ;  nitrocumenes ;  nitro- 
naphthalenes ;  nitronaphthols ;  nitrophenols ; 
nitroresorcinols ;  nitrotoluenes ;  picric  acid  or 
cabazotic  acid  (tnnitroi)henoI)  ;  picramic  acid; 
styphnic  acid  or  oxypicric  acid  (nitroresorcinol). 

A.  Mixtures  containing  nitrosubstitution 
compounds. —  Abel's  powder;  ammonite;  amvis; 
bellite;  boritine;  Borlinetto's  powder;  Boyd's 
powder;  bronolithe;  Brugere's  powder;  ex- 
plosive A;  explosive  C;  explosive  N;  cre- 
monites;  Du  Bois- Raymond's  powders;  du- 
plexite;  ecrasite;  emmensite;  Faversham  pow- 
ders; Favier  explosives;  ferrif ractor ;  Fontaine's 
powder;  Gathhurst  powder;  gelbite;  Geserick's 
powder;  Girard's  powder;  hellhoffite;  Hill's 
powder;  Johnite;  joveite:  kinetite;  lyddite; 
melinite;  oxonite;  rackarock;  roburite;  romite; 
securite;   streetites;    Volney   powders. 

(6)  Fulminates. —  Compounds:  Copper acety- 
Hde;  diazobenzene  nitrate;  fulminating  gold 
(auramine)  ;  fulminating  silver  (argentamine)  ; 
mercuric  fulminate;  mercuric  triazotate;  nitro- 
gen chloride  (chloramide) ;  nitrogen  iodide 
(iodamide)  ;  silver  fulminate;  and  triazoic  acid, 
also  called  hydrazoic  acid  and  azoimide. 

In  addition  to  these  classes  there  are  four 
groups  of  explosives  which  have  received  such 
widespread  notice  as  to  merit  especial  mention 
here,  though  the  members  of  each  may  all  be 
and  many  of  them  are  included  in  the  classes 
given  above.  These  groups  are  Sprengel  ex- 
plosives, safety  or  flamefess  explosives,  per- 
mitted explosives,  and  smokeless  powders. 

Sprengel  Explosives. —  These  explosives 
were  invented  by  Dr.  Hermann  Sprengel,  1873, 


and  he  advocated  their  use  because  of  their 
safety,  as  they  arc  non-explosive  during  manu- 
facture, storage,  and  transportation,  but  are  very 
powerful  explosives  when  prepared  and  de- 
tonated. His  plan  was  to  employ  mixtures  of 
combustible  and  oxidizing  substances,  which 
should  be  kept  separate  until  needed  for  use,  the 
bodies  to  be  employed  in  the  compounding  of 
the  explosives  being  either  all  liquid  or  part 
liquid  and  part  solid,  for  by  taking  advantage 
of  the  liquid  state  speedy  and  intimate  mixing 
could  be  realized  and  the  explosives  could  be 
compounded  on  the  spot  and  at  the  time  they 
were  wanted  for  use.  Among  the  oxidizing 
agents  proposed  were  the  nitrates  and  chlorates, 
which  are  solids,  and  nitric  acid  and  nitrogen 
tetroxide,  which  are  liquids.  Among  the  com- 
bustible substances  were  the  nitrosubstitution 
bodies,  carbon  disulphide,  and  petroleum.  A 
conspicuous  example  of  a  Sprengel  explosive  is 
rackarock,  which  was  used  in  blowing  up  Flood 
Rock  in  Hell  Gate,  N.  Y.,  and  which  may  be 
made  by  pouring  mononitrobenzene  upon  po- 
tassium chlorate  crystals.  Other  examples  are 
some  forms  of  emmensite;  explosive  A;  hell- 
hoffite; oxonite;  panclastite;  and  Parone's  ex- 
plosive. 

Safety  or  Blameless  Explosives. —  These  ex- 
plosives are  for  use  in  fiery  mines,  particularly 
coal  mines,  where  there  is  a  chance  of  an  acci- 
dent arising  through  the  ignition  of  the  fire 
damp  from  the  flame  or  incandescent  particles 
given  off  by  the  explosive  as  the  blast  is  fired. 
Among  the  earlier  devices  employed  to  pre- 
vent this  was  the  mixing  in  the  dope  of  the 
dynamite  or  with  the  powder  of  a  quantity  of 
washing  soda,  alum,  Epsom  salts  or  other  salt 
containmg  a  large  amount  of  water  of  crystalli- 
zation that  would  be  set  free  when  the  mix- 
ture was  fired.  In  1883  Mallard  and  Le 
Chatelier  discovered  that  when  explosives  were 
detonated  unconfined  in  air  containing  10  per 
cent  of  methane  (marsh-gas),  the  fire  damp 
could  not  be  ignited  if  the  temperature  of  de- 
tonation was  below  2200^  C,  owing  to  the  cool- 
ing of  the  gases  due  to  their  rapid  expansion 
and  to  the  retardation  of  the  inflammation  of 
the  fire-damp.  An  investigation  by  the  French 
Fhre  Damp  Commission  showed  that,  among 
others,  certain  salts  of  ammonia  and  especially 
ammonium  nitrate,  were  capable  of  reducing  the 
temperature  of  the  gases  produced  by  detona- 
tion very  materially,  the  temperature  of  the 
gases  from  explosive  gelatine  being  reduced 
from  3090**  C,  when  detonated  alone,  to  1493** 
C,  if  detonated  when  mixed  with  80  per  cent 
of  ammonium  nitrate.  In  August  1890  the 
French  government  prohibited  the  use  of  black 
powder  m  fiery  or  dusty  mines  and  permitted 
the  use  in  them  of  explosives  whose  gases  are 
not  combustible  and  the  detonation  tempera- 
ture of  which  does  not  exceed  1900**  C,  where 
blasting  is  to  be  done  in  the  rock,  nor  1500**  C, 
where  the  work  is  to  be  done  in  the  coal  seam. 
Among  the  explosives  designed  to  meet  such 
conditions  and  styled  abroad  safety  or  flameless 
explosives  are:  Ammonite;  amvis,  aphosite; 
bellite;  benedite;  britainite;  cambrite;  (ba- 
teau's explosives;  dahmenite;  Favier's  ex- 
plosive; fractorite;  Geserick's  powder;  grisout- 
ine;  grisoutite;  nitroferrite ;  progressite;  ro- 
burite; securite;  westphalite;  wetterdynamite. 

Permitted  Explosives  are  those  which  have 
passed  the  prescribed  tests  of  the  governmental 


Digitized  by 


google 


SXPLOSIVSS 


authorities  in  Great  Britain  and  whose  sale  and 
use  is  authorized  tmder  carefully  prescribed 
conditions. 

Smokeless  Powders  are  high  powdered  pro- 
pellents used  as  substitutes  for  eunpowder  in 
firearms  and  cannon.  They  are  formed  of  the 
highest  sfrade  of  cellulose  nitrate  only,  lil^ 
indurite,  or  of  the  medium  grade  only,  like 
pyrocellulose  powder,  or  they  may  be  mixtures 
of  different  grades  together  with  metallic 
nitrates  like  the  B.  N.  powders.  Another  class 
are  mixtures  of  cellulose  nitrates  with  nitro- 
glycerin and  a  restrainer,  like  vaseline;  ballis- 
tite,  cordite,  and  filite  being  examples  of  this 
kind.  In  robin-hood,  gold  dust,  and  gelbite, 
we  have  examines  of  such  powders  made  from 
nitrosubstitution  compounds  and  oxidizing 
agents.  Other  smokeless  powders  are  amberitc; 
Brackctt's  powder;  cannonite;  Curtis  and 
Andre's  powder;  Du  Pont  powder;  E.  C.  pow- 
der; fulgor;  granulite;  homite;  J.  B.  powder; 
koliite;  poudre  J;  poudre  S;  pyrocollodion ; 
rifleite ;  Schultze  powder,  and  Walsrode  powder. 

Methods  of  Firing  Explosives, —  £x:pk>sives 
may  be  made  to  explode  by  beating  them  to 
their  explosion  temperatures.  This  may  be 
accomplished  by  a  flame,  a  spark,  an  incandes- 
cent body,  friction,  percussion,  concussion,  pres- 
sure, or  chemical  action,  provided  the  resulting 
temperature  is  sufficient^  high.  Gunpowder 
was  originally  ignited  in  nra^ets,  guns,  and 
boreholes  by  the  application  of  a  torch,  a  glow- 
ing tinder,  or  a  heated  iron  rod.  Later  mus- 
kets were  fired  by  the  sparks  from  a  flint  strik- 
ing steel  Joseph  Egg,  an  English  gunmaker. 
,1815,  invented  percussion  caps,  and  to-day  all 
yfixtrd  ammnnition  is  fired  by  percussion  primers, 
iwhile  the  charges  in  very  large  guns  are  fired 
by  friction  primers  or  by  electric  primers.  In 
firing  blasts  a  train  of  powder  was  laid  from 
the  mine  to  a  safe  distance  by  which  to  convey 
the  inflammation.  Later  quills,  straws,  or  paper 
or  wooden  tubes  were  used  to  hold  the  train 
and  permit  of  the  charge  being  tamped  so  as  to 
secure  the  advantage  which  comes  from  con- 
fining an  explosive.  Bickford  of  Tuckingwall, 
England,  183 1,  invented  the  ^running^  or  *tape* 
or  ^safety*  fuse,  in  which  a  core  of  gunpowder 
is  enclosed  in  a  tube  of  jote  yarn  impregnated 
with  a  waterproof  composition,  and  this  is  to-day 
largely  used  in  firing  blasts.  Dr.  Watson  of 
England,  1745,  succeeded  in  igniting  gunpowder 
by  means  of  electric  sparks,  and  in  1749  a  bat- 
tery of  II  guns  was  fired  by  means  of  a  frie- 
^ional  electric  machine  at  Annapolis,  Maryland. 
Dr.  Robert  Hare  of  Philadelphia,  1832,  invented 
the  method  of  firing  gunpowder  charges  by 
means  of  the  electric  current,  using  low  tension 
fuses,  and  he  had  for  some  time  prior  to  this 
employed  the  voltaic  battery,  in  eudiometrical 
experiments,  for  igniting  explosive  mixtures  of 
gases.  Sir  Charles  Wheatstone,  1856,  intro- 
duced the  magneto-exploder  in  blasting,  and 
Moses  G,  Farmer,  of  Newport.  R.  I.,  1871,  in- 
' vented  the  dynamo-electric  machine  with  which 
to  generate  the  current  and  applied  it  to  firing 
electric  ignitors  or  detonators,  and  to-day  great 
guns,  military  and  naval  mines,  and  torpedoes 
and  many  blasts,  especially  those  in  which  sev- 
eral charges  are  to  be  fired  simultaneously  or 
where  the  blast  is  under  water,  are  fired  by  this 
means. 

It  has  long  been  known  that  when  a  notable 
quantity  of  a  mixture  of  two  volumes  of  hydro- 


gen with  one  volume  of  oxygen  is  ignited  at  any 
point,  the  inflammation  extends  almost  instanta- 
neously throughout  the  mass  and  a  most  violent 
explosion  ensues.  This  phenomenon  is  called  de- 
tonation, and  this  mixture  has  long  been  kno¥m 
under  the  name  of  detonating  gas.  Certain 
chemical  compounds  such  as  nitrogen  chloride, 
nitrogen  iodide,  and  mercuric  fulminate  undergo 
an  almost  instantaneous  decomposition,  giving 
rise  to  violent  explosive  effects,  if  heated,  struck 
or  rubbed,  and  they  are  known  as  detonating 
explosives.  At  first  guncotton,  nitroglycerin, 
and  dynamite  were  fired  by  ignition  as  gun- 
powder had  been,  but  Nobel,  1866,  discovered 
that  if  a  quantity  of  mercuric  fulminate  was 
detonated  in  contact  with  nitroglycerin  or 
dynamite  they  then  underwent  a  detonating 
explosion  also.  E.  O.  Brown  of  the  chemical 
department  at  Woolwich,  England,  1868,  discov- 
ered that  not  only  could  dry  compressed  mili- 
tary guncotton  be  detonated  in  this  way,  but 
that  it  the  dry  charge,  called  a  primer,  was  in 
contact  with  wet  guncotton,  the  latter  was  de- 
tonated also,  even  though  it  was  saturated  with 
or  submerged  under  and  in  contact  with  water. 
There  are  then  two  kinds  of  explosion,  namely, 
explosion  "by  simple  combustion  and  explosion 
by  detonation.  Explosives  of  the  gunpowder 
class  undergo  only  the  first  kind  of  explosion. 
Expk)sives  of  the  nitric  ester  or  nitrosubstitu- 
tion classes  undergo  both  kinds  of  explosions. 
Explosives  of  the  fuhninate  class  practically 
undergo  only  the  second  kind  of  explosion.  A 
marked  difference  between  the  two^  kinds  of  ex- 
plosion is  found  in  the  velocity  with  which  the 
explosive  reaction  is  propagated  within  the  mass 
of  the  explosive.  Thus  m  detonating  gas,  which 
can  undergo  both  kinds  of  explosion,  Bunsen 
found,  when  using  very  narrow  tubes  where 
only  combustion  could  take  place,  that  the 
velocity  of  the  reaction  was  34  metres  per  sec- 
ond, while  Berthelot,  using  long  and  wide  tubes 
in  which  detonation  could  take  place,  found 
that  the  velocity  of  the  reaction  was  2,810 
metres  per  second.  Experiments  made  by  lay- 
ing trains  of  the  materials  and  firing  them 
showed  that  while  the  velocity  of  combustion  of 
gunpowder  in  the  open  air  is  but  from  1.5  to  3.4 
metres  per  second,  the  velocity  of  detonation 
of  dynamite  and  of  guncotton  is  about  6,000 
metres  per  second.  Provided  each  explosive 
gave  the  same  volume  of  gases,  having  the 
sapie  temperature  and  that  the  conditions  were 
in  all  other  respects  alike,  it  is  evident  that  the 
explosion  in  which  the  reaction  velocity  was 
the  greater  would  be  the  more  violent  one.  But 
they  are  not  alike  since  gimcotton,  nitroglycerin, 
and  mercuric  fulminate,  besides  being  endo- 
thermous  compounds,  are  completely  resolved 
into  gases,  while  gunpowder,  besides  being  a 
mixtnre,  yields  but  about  44  per  cent  of  gaseous 
products.  The  pressure  developed  by  gunpow- 
der when  fired  in  a  space  completely  filled  by  it 
is,  from  Noble  and  Abel's  experiments,  6,150 
atmospheres.  The  theoretical  '  pressures  de- 
veloped by  guncotton,  nitroglycerin,  and  mer- 
curic fulminate  when  detonated  in  contact  with 
bodies,  are  respectively  24,000  atmospheres, 
25,000  atmospheres,  and  28,000  atmospheres.  In- 
vestigation has  shown  that  no  other  explosive 
known  will  give  in  contact  an  instantaneous 
pressure  at  all  comparable  with  that  of  mer- 
curic fulminate. 
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Owmff  to  these  ditfereuces  in  bdiaviw  ex* 
p]ofi}ve$  have  been  distinguished  as  high  tx* 
plosives  and  low  explosives.  Gtmpowder  mmI 
explosives  of  the  nitraie  class,  togethtf  with 
smokeless  powder,  are  low  explosives.  They  act 
with  comparative  slowness  and  are  used  ii4itfe 
it  is  desired  to  lift  or  push  a  load  without 
cracking  it  or  in  pfopetting  projectiles.  Kkro- 
glycerin  and  exi^osives  of  the  class  of  nitrie 
esters  or  nitrosubstilutioa  bodies  are  high  ex- 
plosives. They  are  shattering  and  crushing  in 
their  <eflFect.  Detonators  containing  mercuric 
fulminate  are  used  to  fire  high  explosivesi  the 
detonators  being  themselves  nred  by  means  of 
a  Bickford  fuse  or  by  an  electric  current  The 
high  explosives  are  usually  put  up  for  use  in 
paper  cylinders,  and,  when  loaded  for  shipment, 
these  are  called  cartridges  or  ^sticks  *  Usually 
several  sticks  are  required  for  one  borehole.  In 
this  case  the  detonator  is  inserted  in  one  of 
these  sticks,  usually  the  last  one  inserted  in  the 
hole,  and  this  stick  is  then  called  the  priming 
cartridge  or  *primer.* 

Direction  %n  Which  Explosives  Explode.-^ 
There  is  a  very  common  but  erroneous  belief 
that  gunpowder  explodes  upward  and  that  high 
explosives  explode  downward.  It  arises  from 
the  fact  that  if  a  quantity  of  dynamite  be  laid 
unconfined  upon  the  surface  of  the  rock  on  de- 
tonating it  die  rock  will  often  be  fractured, 
whereas  if  gunpowder  is  thus  placed  and  fired, 
it  produces  no  effect  whatever  upon  the  rock. 
The  facts  are  that  each  explosive  tends  to  act 
in  all  directions  about  the  centre  of  explosion. 
As^  exposed  in  air  they  are  subjected  to  the 
weight  of  the  air  above  them,  and  are  to  that 
extent  under  confinement.  When  the  high  ex- 
plosive is  detonated  the  gases  are  set  free  so 
last  that  the  air  acts  as  a  tamping  agent ;  when 
the  ganpowder  explodes  the  gases  are  generated 
so  slowly  that  they  have  time  to  move  the  air. 
Besides  the  •pressure  in  contact*  exerted  by 
the  high  explosives  is  enormously  greater  than 
that  of  the  low  explosives.  That  high  ex- 
plosives exert  pressure  in  all  directions  may  be 
easily  demonstrated  by  fastening  blocks  of  gtm- 
cotton  of  equal  size  and  weight  on  opposite 
sides  of  a  plate  of  iron,  but  at  some  oistance 
apart,  by  means  of  light  cords  or  wires,  sus- 
pending the  plate  in  any  position  and  detonat- 
ing both  charges  simultaneously  when  holes 
will  he  blown  through  the  plate  away  from  each 
of  the  charges.  Although  high  explosives  usu- 
ally produce  a  shattering  effect  when  fired  un- 
confined upon  a  body  the  effect  is  markedly 
increased  by  increasing  the  confinement  Thus 
in  the  method  of  breaking  boulders  and  large 
masses  of  stone  called  plastering,*  after  the 
charge  is  laid  upon  the  stone  and  fused,  one  or 
two  shovelfuls  of  earth  are  placed  over  it  be- 
fore firing.  In  ^blockholing,*  when  it  is  desired 
to  break  the  rock  into  fragments  of  definite  size, 
a  small  hole  is  bored  in  the  rock  and  the  ex- 
plosive inserted  in  this  cavity  whereby  the  gases 
obtain  a  greater  leverage. 

Explosums  by  InAuence.  — In  detonating  ex- 
plosive substances  it  has  been  found  that  the 
mfluence  of  the  detonation  is  exerted  to  a  dis- 
tance all  about  the  mass  depending  on  the  kind 
and  the  amount  of  the  explosive  used  and  its 
environment  and  that  a  second  charge  of  ex- 
plosive within  the  sphere  of  influence  may  be 
detonated  by  the  detonation  of  the  first  charge 
without  being  in  contact  with  it.    Thus  in  acci- 


dental e^^slons  in  exffhMiyt  woilcs  t^  iniUnl 
e9(plo0k)n  ooctnrring  in  one  bnildbif  may  de- 
tonate the  exfi^atves  in  other  buildings  unless 
care  is  taken  in  the  construction  of  the  works 
to  separate  the  buildings  by  a  safe  distance 
from  one  another.  Care,  too,  must  be  taken  in 
forming  fixed  aQimunitk)n  that  the  pruners  are 
not  heavily  charged  with  fulminate,  and  that 
the  cartridges  are  so  packed  that  the  accidental 
explosion  of  one  cannot  explode  the  others  by 
influence.  Application  of  this  principle  is  made 
in  military  engineering  in  the  operation  of 
countermining,  the  enemy's  submarine  mines  be- 
ing blown  up  by  firing  a  heavy  torpedo  charged 
with  guncotton  in  the  vicinity  of  them.  To-day 
large  quantities  of  explosives  are  frequently 
used  in  big  blasts.  According  to  Eissler,  it  is  an 
almost  daily  occurrence  in  California  forso^ooo, 
J(0f000,  and  even  50,000  pounds  of  explosives  to 
be  used  in  a  single  charge.  The  system  of  large 
blasts  has  even  become  common  in  hard  rock 
excavations,  such  as  quarries  and  railroad  cut- 
tings, and  in  these  large  blasts  it  is  common 
practice  to  dispose  the  larger  part  of  the  mass 
of  explosive  $0  that  it  may  be  exploded  by  influ- 
ence and  not  by  contact  or  by  propagation  of 
flame  or  fire. 

The  largest  single  blast  ever  fired  was  that 
used  in  the  blowing  t^  of  Flood  Rock  at  Hell 
Gate  in  the  East  River,  N.  Y.,  10  Oct  1883. 
There  was  used  in  the  blast  240^399  pounds  of 
rackarock  and  42,331  pounds  of  dynaottte,  or 
283,000  pounds  of  explosive.  There  were  13,000  ' 
separate  charges  of  rackarock  embedded  in  drill 
holes  with  a  dynamite  cartridge  on  top  of  each, 
and  there  were  591  primary  charges  or  dynamite 
placed  on  timbers  25  feet  apart  within  the  mine. 
When  all  the  charges  had  been  placed  in  the 
excavation  and  the  primary  charges  connected 
with  the  firing  batteries,  the  mine  was  filled 
with  water,  the  primary  charges  were  exploded 
by  the  electric  current  and  these  exploded  the 
13,000  other  charges  by  influence  through  the 
intervening  water.  Munroe  founded  on  this 
principle  a  method  of  testing  the  relative  sen- 
sitiveness of  explosive  substances. 

Uses  of  Explosives. —  The  uses  of  explosives 
as  propellents  in  war  and  in  the  chase ;  as 
rupturing  agents  in  mining,  quarrying,  and  engi- 
neering operations ;  and  as  an  essential  compon- 
ent of  fireworks  is  well  known.  It  is  not  so  gen- 
erally known  that  they  are  employed  for  saving 
life  and  property  in  signal  lights,  rockets,  and 
guns;  in  projecting  lines  from  the  shore  to 
stranded  ships,  andj  in  case  of  fire,  to  the  upper 
stories  of  high  buildings;  in  casting  oil  upon 
the  water  to  quell  a  raging  sea ;  and  in  railroad 
torpedoes  to  prevent  collisions.  Gunpowder 
guns  are  also  used  in  bridge  building  to  project 
a  line  across  a  chasm  which  is  to  be  bridged, 
and  they  are  used  in  the  whale  fishery  to  project 
the  harpoons,  while  the  latter  may  carry  an  ex- 
plosive charge  with  which  to  stun  or  destroy  the 
whale.  Detonating  explosives  have  been  im- 
properly used  in  taking  fish;  in  burglarious 
operations  against  safes  and  vaults  and  in 
anarchistic  outrages.  Dynamite  has  been  used 
to  knock  the  blocking  from  the  ways  when 
launching  ships.  Fired  on  an  iron  plate  placed 
on  the  top  of  a  pile  and  covered  with  a  tamping 
of  earth  or  clay,  it  has  successfully  replaced  the 
pile  driver.  It  has  been  found  efficient  in  ex- 
cavating holes  in  which  to  plant  telegraph  and 
telephone    poles    and    fence   oosts;    in    driving 
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water  out  of  quicksands  in  which  foundations 
are  to  be  laid  or  shafts  to  be  driven ;  in  slaugh- 
tering cattle ;  in  breaking  down  ice  dams  to  pre- 
vent inundations;  in  blowing  up  buildings  to 
prevent  the  spread  of  conflagrations;  in  razing 
unsafe  walls  of  burned  buildings;  in  destroy- 
ing wrecks  which  endanger  navigation,  and  in 
freeing  vessels  which  are  hard  aground  on 
shoals.  The  farmer  uses  them  in  breaking 
boulders,  grubbing  stumps,  and  felling  trees; 
in  shaking  the  soil  to  fit  it  for  deep-soil  culti- 
vation, and,  in  wine  growing  districts,  to  free 
the  soils  from  the  phylloxera:  while  their  aid 
has  been  sought  m  breaking  droughts  and 
diverting  hailstorms  from  their  courses.  The 
iron  founder  uses  them  in  breaking  large  cast- 
ings. The  iron  smelter  employs  them  to  clear 
out  obstructions  in  blast  furnaces  while  the  lat- 
ter are  still  in  operation.  Munroe  proposed 
using  detonating  explosives  as  a  means  of  test- 
ing the  integrity  of  large  masses  of  metal  and 
their  resistance  to  shock. 

Explosives  Industry  in  the  United  States,-^ 
From  the  reports  of  the  Twelfth  Census  of  the 
United  States  it  appears  that  in  the  last  census 
enumeration  there  was  produced  25,638,804 
pounds  of  gunpowder;  977,442,237  pounds  of 
blasting  powder;  35,482,947  pounds  of  nitro- 
glycerin ;  3*^2,633  pounds  of  cellulose  nitrates ; 
85,846456  pounds  of  dynamite,  and  3,053,126 
pounds  of  smokeless  powder.  The  comparative 
condition  of  the  industry  from  1840  to  1905  is 
shown  in  the  following  table: 

TOTAL   PRODUCTION   AND  VALUE  OF  EXPLOSIVES   IN 
THE  UNITED  STATES  BY  DECADES,   184O-I905. 


1840, 

1850... 

i860... 

X870... 

z88o... 

1890... 

1900... 

1905..- 


137 

it 

36 

69 
97 
124 


Capital 


1875,875 

1,179.333 

2.305,700 

4.099.900 

0.585.185 

13,539,478 

19.465,846 

43,307.163 


496 

579 

747 

973 

1.340 

3.353 

4.503 

5.800 


Pkoducts 


Pounds  Value 


8.977.348 


98,645,913 
315,590,719 


11,590,333 
3,223,090 
4,337.539 
5.803,029 

10,993,131 
♦16,950,976 

39.602.884 


*Th!s  value  is  for  the  explosive  subetances  only.  When 
materials  of  all  kinds  i>roauced  in  these  establishments  are 
included,  the  value  is  |x7, 1354x8. 

The  establishments  reported  for  1905  were 
most  numerous  in  the  sections  where  mining  or 
engineering  operations  were  carried  on  most 
extensively.  Pennsylvania  had  40  factories  and 
the  largest  output  was  in  the  Middle  Atlantic 
States;  in  fact,  she  alone  manufactured  over 
one  fourth  of  the  entire  annual  output,  and 
was  the  largest  producer  in  the  United  States. 
See  Dynamite;  Fire-damp;  Gunpowder; 
Nitroglycerin;  Maximite;  Stabilite. 
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Charles  E.  Munroe, 
The  George  Washington  University,  Washitui^ 
ton,  D.  C. 

Exports  and  Imports,  American.  The  in- 
terchange of  commodities  among  nations,  a 
process  now  seen  in  its  highest  and  most  elabo- 
rate forms  of  development  in  the  commercial 
relations  between  manufacturers,  merchants,  and 
financiers  of  the  United  States  and  those  of 
other  countries,  owes  its  origin  to  the  brave, 
enterprising  adventurers  of  Southern  Europe, 
France,  Holland,  and  England,  who,  during  the 
14th,  15th,  and  i6th  centuries,  scoured  the  seas 
in  quest  of  territory  for  occupation  and  the  ex- 
ploitation of  trifling  commercial  ventures. 

The  motives  of  these  men  were  not  primarily 
patriotic  as  a  rule,  but  they  were,  in  the  hands 
of  Providence,  to  be  tlie  foundation-layers  of 
a  gigantic,  world-wide  commercial,  political,  and 
social  structure  such  as  now  exists  and  is  for- 
ever expanding. 

The  discovery  and  occupation  of  the  Canary 
Islands,  Madeira  and  the  Azores;  the  doubling 
of  the  Cape  of  Good  Hope  by  Vasco  de  Gama; 
the  finding  of  Zanzibar  and  penetration  east- 
ward to  the  mainland  of  India;  the  crossing, 
thrice,  of  the  Atlantic  by  Columbus;  his  land- 
ings at  Jamaica  and  Porto  Rico;  the  finding, 
by  Cabot,  of  Newfoundland,  Labrador^  Nova 
&otia,  Virginia,  and  the  present  Canadian  ter- 
ritory—  these  events,  and  such  as  these,  gave 
an  impetus  to  adventurous  navigation  that  has 
continued  without  intermission  and  still  domi- 
nates among  expert  sailors  and  explorers.  Arctic 
and  Antarctic  expeditions  are  among  the  most 
modern  illustrations  of  the  Caucasian  tendency 
to  seek  a  further  knowledge  of  the  world's  re- 
sources and  hidden  treasures. 

The  establishments,  by  Portuguese  traders,  of 
the  first  European  factory  in  India,  soon  after 
the  results  of  de  Gama's  expedition  became 
known;  the  founding  of  the  English  East  India 
Company  and  the  explorations  of  Spain  in  Mex- 
ico and  Peru  were  among  the  most  important 
events  leading,  directly  or  indirectly,  to  a  magni- 
tude of  commercial  operations  such  as  is  now 
illustrated  in  the  grand  aggregates  of  United 
States  exports  and  imports. 

Portugal,  figuring  but  little  in  20th  century 
commerce,  at  that  time  led  the  way  in  discov- 
eries of  subsequently  profitable  markets  on  the 
coast  of  Africa,  in  India,  and  in  the  Indian 
archipelago.  Spain,  now  so  trifling  in  stature 
among  nations,  in  those  days  pervaded  what 
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might  be  termed  the  atmosphere  of  adventm-e 
and  by  her  mining  work  in  Central  and  South 
America  greatly  increased  the  world's  available 
stock  of  precious  metals.  French  activity  in  the 
East  and  West  Indies,  in  Canada  and  in  the 
Mississippi  region  helped  to  swell  the  tide  of 
commercial  progress.  Dutch  aggressiveness  in 
New  Amsterdam  and  English  colonial  develop- 
ment  also  contributed  substantially  to  the  gen- 
eral advance. 

Conspicuous  among  events  connected  with 
the  beginnings  of  New  World  commerce,  which 
consisted  principally  of  dealings  in  foodstuffs, 
metals,  dyes,  tissues,  and  chemical  substances, 
was  the  importation  of  negroes,  begun  by  "Spain, 
in  the  early  part  of  the  i6th  century.  The  em- 
ployment of  this  class  of  forced-servitude  work- 
ers into  the  West  Indies  was  started  by  England 
in  1652.  Then  followed  their  introduction  by 
landowners  and  others  in  New  England  and  the 
Southern  States. 

The  declaration  of  peace  in  1783  found  the 
United  States  occupying,  as  their  only  territory, 
the  strip  bordering  the  Atlantic  from  Maine  to 
Florida.  This  territory  was  bounded  on  the 
west  by  the  Mississippi  River.  Seven  years 
later,  with  a  total  settled  area  of  240,000  miles 
and  an  aggregate  population  estimated  at  four 
millions,  the  principal  commercial  products  were 
as  follows: 

Tobacco,  grown  in  Virginia  and  Maryland 
and  sent  abroad  to  all  countries. 

Rice  and  indigo,  grown  in  the  Carolinas  and 
highly  esteemed  in  European  markets. 

Fish  and  lumber,  {products  of  New  England 
and  sold  extensively  in  the  West  Indies,  then 
European  colonial  possessions. 

Furs.  New  York  was  the  centre  of  the  fur 
trade. 

Agriculture.  Agricultural  industries  were 
developing  in  the  Northwest 

Conunercial  extension  in  the  United  States, 
from  1790,  was  brought  about  by  annexation  of 
territory  west  of  the  Mississippi  and  to  the 
southward,  including  Florida  and  Texas.  From 
the  start,  agriculture  has  furnished,  and  still 
furnishes,  the  bulk  of  United  States  exports, 
cotton,  hog  products,  wheat  flour,  wood,  animals, 
beef  products,  and  wheat  figuring  as  leading 
items,  with  an  aggregate  value  of  $786,ooo^ooa 
Manufacturing,  as  a  recognized  feature  of 
United  States  commerce  and,  consequently,  an 
important  division  in  the  consideration  of  in- 
creasing exports  and  decreasing  imports,  began 
in  1810.  The  inventive  genius  of  Americans, 
ever  since  that  time,  has  aided  and  encouraged 
capital  and  enterprise  in  bringing  American- 
manufactured  products  to  the  prominence  now 
ap  universally  accorded  them.  According  to 
the  Federal  census  returns  of  1905  reported,  - 
in  their  completed  form,  533,769  manufacturing 
establishments  in  the  United  States,  eniplo3ring 
$13372,035,371  of  capital  owned  by  firms  and 
companies.  The  number  of  wage-earners  is 
given  as  6,157,751,  receiving  $3,016,711,706  in 
wages.  The  total  cost  of  materials  is  reported 
as  nearly  $9^7.619,851  and  the  value  of  prod- 
ucts as  over  $16,866,706,985. 

The  American  export  trade,  in  spite  of  many 
fluctuations  in  financial,  commercial,  and  polit- 
ical conditions,  has  shown  a  steady  growth,  un- 
marked by  any  startling  decreases  such  as  might 
reasonably  have  been  expected  as  a  result  of 


panics,  wars,  labor  troubles,  and  other  dis* 
turbances,  local,  State,  National,  and  interna- 
tional. During  year  ending  June  1910,  the  ex- 
ports of  domestic  merchandise  from  the  United 
States  amounted  to  $1,710,083,998.    During  1879, 

1882,  1884,  1885,  1887,  and  1889  the  total  was  be- 
tween $700,000,000  and  |8oo,ooo,ooo ;  during  1880, 

1883,  1890,  1891,  1893-1896,  it  was  between  ^00,- 
000,000  and  $900,000,000 ;  during  nine  other  years 
the  total  of  exports  has  exceeded  $1,000,000,000. 

Exports  from  United  States  —  Merchandise 
(not  Specie), — ^The  grand  total  of  merchandise 
(not  specie)  exports,  domestic  and  foreign,  from 
the  United  States  for  the  fiscal  year  ending 
30  June  1909  amounted  to  $1,663,011,104.  Ten 
of  the  largest  of  these  aggregates  are  as  fol- 
lows: Cotton  (unmanufactured),  $417,390,665; 
iron  and  steel  (manufactures  of),  $144,951,357; 
hog  products,  $144432,322;  mineral  oils,  $105,- 
999^637;  wheat  flour,  $51,107,366;  wood  (and 
manufactures  of),  $67,867,432;  copper  (manufac- 
tures of),- $85,290,186;  animals,  $22,645438;  beef 
products,  $20,817,149,  and  wheat,  $68,094,447. 
The  aggregate  for  the  ten  industries,  1909,  as 
shown  above,  $1,098,647,999. 

For  fiscal  year  ending  30  June  19 10,  the  same 
ten  export  aggregates  as  shown  above  were: 
Cotton  (unmanufactured),  $450447,243;  iron 
and  steej  (and  manufactures  of),  $179,133,186; 
hog  products,  $41,227,000;  mineral  oils,  $99,- 
090,212;  wheat  flour,  $47,621467;  wood  (and 
manufactures  of),  $78,813,803;  copper  (manufac- 
tures of),  $88,004,397;  animals,  $17,447,735;  beef 
products,  $13,975,519,  and  wheat,  $47,806,598. 

Imports  to  United  States — Merchandise  (not 
Specie). — Grand  total  of  merchandise  (not 
specie)  imports  into  the  United  States  during 
the  fiscal  year  1909  amounted  in  value  to  $t,- 
311,920,224.  The  ten  largest  aggregates  were 
as  follows:  Sugar,  $96,554,998;  coffee,  $79,112,- 
129;  chemicals,  drugs  and  dyes,  $80,599,868; 
hides  and  skins  other  than  furs,  $78487*324; 
manufactures  of  cotton,  $62,010,286;  silk  (un- 
manufactured), $79,899,655;  India  rubber  and 
gutta  percha  (crude),  $64,710,370;  fibres,  vege- 
table (manufactures  of),  $49,312,392;  fibres, 
vegetable  (unmanufactured),  $29,748,353,  and 
silk  (manufactures  of),  $30,718,582.  The  aggre- 
gate of  the  ten  industries,  1909,  as  shown  above, 
is  $651,153,957.  Considering  only  the  ten  classes 
of  products  outgoing  and  incoming,  the  excess 
of  outgoing  over  incoming  products,  1909,  was, 
in  round  numbers,  $447,500,000.  A  remarkable 
feature  of  the  aggregate  showing  for  ISK)4  under 
the  two  general  headings  shown  above,  including 
all  industries  and  products,  is  that  almost  exactly 
the  same  proportion  of  excess  in  exports  over 
imports,  as  revealed  in  ten  products  appears. 
(See  table  following.) 

For  the  fiscal  year  ending  30  June  1910,  the 
same  ten  import  aggregates  as  shown  above 
were:  Sugar,  $106,349,005;  coffee,  $69,194,353; 
chemicals,  etc.,  $90,964,241;  hides  and  skins, 
other  than  fur,  $112,247,836;  silk  (unmanufac- 
tured), $67,105,177;  india  rubber  and  gutta 
percha  (crude),  $106,801,496;  fibres,  vegetable 
(manufactures  of),  $57,624,245;  fibres,  vege- 
table (unmanufactured),  $32418,839;  silks 
(manufactures  of),  $32,888459. 

Exports  and  Imports,  1791-1910,  with  Ex- 
cesses of  Each. — ^The  following  table  presents  a 
compact  view  of  United  States  exports  and  im- 
ports covering  the  period  of  119  years.  It  will 
be  noted  that  there  has  been  a  substantial  ex- 
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cess  of  exports  over  imports  each  year  since 
1893. 

TOTAL  VALUES  OF  ALL  EXPORTS  AND  IMPORTS,  EX- 
CEPT CSOLD  AKD  SILV£R,t  FROM   180O  TO  I9IO. 


Year 

Exports 

Imports 

ISXOQSS 

j8oo 

70.971,780 

91,252,768 

Imp.  20,280.988 

1810 

66,757,070 

85,400,000 

Imp.  18,642,030 

i8ao 

69,691,669 

74,450,000 

Imp,   4,758,331 

1S30 

71.670,735 

62,720,956 

98,258,706 

Exp.   8.940,779 

1840 

123,668,932 

Exp.  25,410,226 

1850 

144,375,726 

X73. 509.5*6 

Imp.  29,x33,8oo 

i860 

333.S76.057 

353,616,110 

Imp.  20,040,063 

1870. . . . 

392.771.708 

435.958,408 

Imp.  43,186,640 

1880.... 

835.638,658 

667,954,746 

Exp.  167,683,91a 

1890 

857,828.684 

789.310.409 

Exp.  68,518,275 

1892*... 

1,030,278,148 

827,402.462 

Exp.  202,876,686 

x893**.. 

847,665,194 

866,400,922 

Imp.  18,737,728 

1897*... 

1,050,993,556 

764,730,412 
849.941,184 

Exp.  286,263,144 
Kxp.  544,541.898 

1900 

1,394.483.083 

190Z. . . . 

1.487,764.991 

823.172,165 

Exp.  664.592.826 

X902 

1,381.719,401 

903.320,948 

Exp.  478.398,453 

1903 

i:JJ2:il8:;?1 

i,02S,6i9,X27 

Exp.  304.372.163 

X904 

991,090,978 

Exp.  469,777.207 

190S 

1.518.561,666 

1,117.513,071 

Exp.  401,048,595 

X908 

1.860,773.346 

1,194,341.702 

Exp.  666.431.554 

1909 

1,663,0x1,104 

1,311.920.224 

Exp.  351,090.880 

X9Z0. .. . 

1.744.984,720 

x,5S7.8i9,9»8 

Exp.  187, 164,732 

*Given  because  exports  here  passed  the  billion  mark. 
**Given  because  last  year  of  excess  of  impq^. 
tGold    specie    exported,    1904,    48i«ooo.c>o:    sftver 
specie,  $50,000,000. 

Exports,  Merchandise,  1909;  Vdue,  by  Prin- 
cipal Countries. — ^The  ten  greatest  values  in 
merchandise  sent  from  the  United  States  during 
the  fiscal  year  1909  went  to  the  following  coun- 
tries: Great  Britain  and  Ireland,  $514,627,365; 
Germany,  $235,324,140-  British  North  America, 
$169,633,823;  France,  ^108,764,262;  Netherlands, 
$95»oi2,366;  Mexico,  $49,793»3^3;  West  Indies, 
$6i88640i:  Belgium,  $45,093^3 ;  Italy,  $58,509,- 
595,  and  British  Australasia,  $24,077,260.  The 
aggregate  value  of  merchandise  sent  to  the  ten 
countries  given  above  is  $1,365,721,538. 

1910.  Great  Britain  and  Ireland,  $505,552,- 
^i;  Germany,  $249,555,926;  British  North 
America,  $222,600,634;  France,  $117,627,466; 
Netherlands,  $84,937,878;  Mexico,  $58,193,704; 
West  Indies,  $74,467,116;  Belgium,  £ji, 116,585, 
and  British  Australasia,  $27,696,557.  The  aggre- 
gate value  of  merchandise  sent  to  the  nine 
countries  given  above  during  the  year  ending 
30  June  1910,  was  $i,4oi,748i737. 


EXPORTS   FROM    THE   UNITED   STATES  TO  OTHER 
COUNTRIES. 


Divisions 


Europe 

North  America . 
South  America. 

Asia 

Oceaniea. 

Africa 


Value,  x8oo 


$41,000,000 

87,000,000 

♦1,000,000 

X, 000,000 

14,000 

z, 000, 000 


Value,  1850 


$1x4,000,000 

35,000,000 

9,000,000 

3,000.000 

808.000 

977,000 


Value,  19x0 


$1,138,914,551 

305.520,069 
93,246.820 
60.861.813 
50,890,087 
18,551,380 


♦1810. 

Imports,  Merchandise,  1909;  Value,  by  Prin- 
cipal Countries. — ^The  ten  greatest  values  in 
merchandise  received  in  the  United  States  from 
other  countries,  in  their  order,  during  the  fiscal 
year  1909  were:  From  Great  Britain  and 
Ireland,    $208,612,758;     Germany,    $143,525,828; 


France,  $108,387,337;  Cuba,  $96,722,193;  Brazil, 
$98,053,229;  East  Indies,  $63,907,896;  British 
North  America,  $8i,79i»76o;  Japan,  $70,392,722; 
Mexico,  $47,712,214,  and  Italy,  $49,287,894.  The 
asrgjegate  value  of  merchandise  sent  to  the 
United  States  from  the  ten  countries  given 
above  is  $968,393^31. 

1910.  Great  Britain  and  Ireland,  $271,029,- 
772;  Germany,  $168,806,237;  France,  $132,363,- 
346;  Cuba,  $122,528,037;  Brazil,  $io8,i54»49i; 
East  Indies,  $70,748^613 ;  British  North  America, 
$98,015,930;  Japan,  $66,398,761;  Mexico,  $58,- 
795,94i  and  Italy,  $49,868,367.  The  aggregate 
value  of  merchandise  sent  to  the  United  States 
from  the  ten  countries  given  above  during  the 
year  ending  June  1910,  was  $1,146,709,497. 

THE  world's  EXPORTS  TO  THE  UNITED  STATES. 


Grand  Divisions    Value,  1800    Value,  XS50     Valqe,  1910 


Europe 

North  America 
South  America. 

Asia. 

Oceaniea. 

Africa , 


$47,000,000 

33,000,000 

*6, 000,000 

X  2,000,000 

143,000 

5  51. 000 


$135,000,000 

24,000,000 

17,000.000 

10,000,000 

1,500,000 

682,000 


•8o6.»7i,3flo 

306,767.486 

196.x64.786 

194,026,802 

37,OQP,l95 

I7».>89.130 


♦1830. 

Exports  from  the  United  States,  from  Prin- 
cipal Ports. — In  their  order  of  value,  the  prin- 
cipal exports  of  the  United  States  shipped  to 
other  countries,  during  the  fiscal  year  1910, 
follow:  New  York,  $651,986,356;  New  Orleans, 
$140,376,560;  Galveston,  $173,178,9921  Boston, 
$70,516,789;  Baltimore,  $77,381,507 ;  Philadelphia, 
$73,266,343;  Savannah,  $63,428,155;  San  Fran- 
cisco, $31,180,760;  Puget  Sound,  $30,121,004; 
Mobile,  $27,526,245,  and  Buffalo  Creek,  N.  Y., 
$34,788,677.  The  increase  for  American  ports, 
1904  over  1903,  was:  New  York,  $1,000,000; 
Galveston,  $40,000,000;  Boston  and  Charlestown, 
$1,750,000;  Baltimore,  $1,000,000;  Puget  Sound, 
$250,000;  Wilmington,  N.  C,  $4,000,000. 

Impcnrts  Received  at  Principal  Ports  of 
United  States. — In  1910,  the  value  of  imports  at 
principal  ports  was  as  follows :  New  York,  $935,- 
990,953;  Boston,  $129,006,184;  Philadelphia,  $89,- 
253,451;  San  Francisco,  $49,998,111;  New  Or- 
leans, $55,712,027;  Baltimore,  $29,900,618.  In 
addition  to  the  imports  of  merchandise,  gold 
valued  at  $43,339,905  and  silver  at  $45,217,194 
were  imported  in  the  fiscal  year  1910.  The  in- 
crease in  imports  received  for  American  ports, 
1904  over  1903,  was:  San  Francisco,  $1,000,000; 
New  Orleans,  $5,000,000;  Detroit,  $165,000;  Mo- 
bile, $100,000;  Galveston,  $300,000.  The  de- 
creases were:  New  York,  $18,400,000:  Boston 
and  Charlestown,  $6,000,000;  Philadelphia,  $6,- 
000,000;  Baltimore,  $7,500,000;  Puget  Sound, 
$1,000,000;  Newport  News,  $2,000,000;  Charles- 
ton, $400,000,  and  Portland,  Me.,  $1,000,000. 

Exports  from  United  States  by  Classes. — » 
The  aggregates  under  several  ^reat  headings  in 
i860  and  1906,  respectively  (the  last  year  in 
which  these  particular  classifications  were 
made),  are  given  below: 


Agricultural  exports. . . .  |  l^'  ^«*^  **• 
Mining  exports .... 
Forest  exports 


i860, 

1906, 

X860. 

1 1906, 


f  157, 000, 000 

969,000,000 

X, 000. 000 

53,000,000 

10,000,000 

69,000,000 
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Total  Tahae  ol  domestic  /  z86o.        *      "...        40,000,000 
maiMi^actures  exported \  IQ06,        *      *  ...   x,7iftf •00.000 

Exports  and  Imports,  Cuba,  Porto  Rico,  Ha- 
waii, and  the  Philippines. —  The  following  tab- 
ular exhibit  is  interesting  as  an  example  of 
progress  through  close  commercial  and  political 
contact  with  the  United  States: 


YSASS 

Cuba 

Porto 
Rico 

Hawaii 

Philip, 
pines 

IS8S 

Exports 

from  TJ.  S. 
Imports 

toU.S... 

^10,000,000 
49.000.000 

I2 ,000 ,000 
4,000,000 

$8,000,000 

IX,OOOvOOO 

$x66,oop 
10,000,000 

1899 
Bxix)rts 
from  U.  S 

^19.000,000 
25.000,000 

$3,000,000 
3.000,000 

$9,000,000 

X8,000.Q00 

$400,000 
4.000.000 

K9T0 

from  TJ.  S. 
imports 
toU.S... 

546,339.198 
x09.407.613 

$37,097,654 
33,095.897 

$30,560,101 
46.183,365 

$16,832,645 
17.3x7,897 

Exports  from  United  States,  Increase  during 
Decade. — ^The  increase  in  total  value  of  exports 
from  the  United  States  to  Europe  1S99-1909,  as 
shown  by  comparison  of  totals  for  1899  and 

1909,  was  $210,153,228;  to  North  America, 
$151,544,937;  to  South  America,  $40,901,778;  to 
Asia  and  Oceanica,  $21,430,539^  To  Africa 
there  was  a  decrease  of  $1,558,990.  The  total 
increase  in  volume  of  outward  trade  of  the 
United  States  to  the  geographical  divisions 
shown  above  was  about  $425,000,000. 

Exports  and  Imports,  1904,  Compared  by 
Same  Principal  Classes  of  Producis.-yThevBlut 
of  provisions  exported  from  the  United  States, 

1910,  was  $131,000,000;  imported  to  the  United 
States,  $12,000^000 ;  iron  and  steel  (manufac- 
tures of),  exported,  $179,000,000;  imported, 
$39,000,000;  oU$,  exported,  $116,000,000;  im- 
ported, $24,000^000;  animals,  exported,  $17,- 
000,000;  imported,  $8,000,000;  leather  (and 
manufactures  of),  exported,  $53,000,000;  im- 
ported, $17,000,000;  cotton  (no  manufactures 
of),  exported,  $450,000,000;  imported,  $16,- 
000,000;  coal  (bituminous),  exported,  $26,000,- 
000;  imported,  $4,ooo,ooa 

Exports,  American  Vessels. —  The  value  of 
exports  carried  from  the  United  States  in 
American  vessels  80  years  ago  (1830)  aggre- 
gated $64,ooo,ooa  Twenty  years  later  the 
records  show  $iod;ooo,ooo.  The  official  reports 
for  1910  give  a  total  of  $114,000,000. 

Exports,  Foreign  Vessels. —  Foreign  mer- 
chantmen, in  1830,  took  from  United  States 
ports  commodities  valued  at  $10,000,000.  The 
amount  reached  1850,  exceeded  $52,000,000. 
The  aggregate  of  exportations  in  foreign  bot- 
toms, 1910,  showed  values  totaling  $1,403,000,000. 

Imports,  American  Vessels. — American  ves- 
sels, in  1830,  brought  to  the  United  States 
goods  worth  $66,000,000.  This,  after  two 
decades,  increased  to  $140,000,000.  The  latest 
official  reports  (1910),  indicate  $147,000,000  as 
the  value,  in  that  year,  of  imports  arriving  in 
American  vessels. 

Imports,  Foreign  Vessels. —  The  aggregate 
VOL.  0— x^ 


value  of  such  imports,  1830,  was  over  $4,ooo,ooa 
In  1850,  a  grand  total  of  more  than  $38,000,000 
had  beeu  reached  The  figures  for  1910  under 
this  heading  show  $1,319,000,000  as  the  amount 
represented  for  that  year  in  imports  brought  in 
foreign  ships. 

Summary  of  Statistics. —  The  statements  of 
fact,  taken  from  o^Scial  reports,  following  the 
introductory  part  of  this  article,  show: 

Exports  from  United  States,  merchandise 
aod  specie. 

Imports  to  United  States,  merchaadise  and 
specie. 

Exports  and  imports  from  1791,  with  ex- 
cesses of  each. 

Exports,  merchandise,  value  of,  by  principal 
CQuatries. 

Imports,  merchandise,  value  of,  by  principal 
countries. 

Exports  from  United  States,  from  principal 
ports. 

Imports  received  at  principal  ports. 

Exports  from  United  States  by  classes. 

Exports  and  imports,  Cuba,  Porto  Rico,  Ha- 
waii, and  the  Philippines. 

Exports  from  United  States,  increase  dur- 
ing decade. 

Exports  and  imports,  compared,  by  principal 
classes  of  products. 

Exports,  past  and  present,  in  American  and 
foreign  vessels. 

Imports,  past  smd  present,  in  American  and 
foreign  vessels.  .' 

Comparison  of  United  States  Exports 
with  the  Exports  of  Principal  Nations.— -Tht 
ten  countries  showing  the  greatest  total  value 
of  exports  from  their  own  territory  are: 
United  States,  $1492,000,000;  United  Kingdom, 
Sm63>ooo,ooo;  Germany,  $1,243,000,000;  France, 
$864,000,000;  Netherlands,  $797,000,000;  Russia, 
$516,000,000;  British  India,  $500,000,000 ;  Austria- 
Hungary,  $4^24,000,000;  Belgium,  $421,000,000; 
Italy,  $3i2,ooo,ooa 

Comparison  of  United  States  Imports  tvith 
the  Imports  of  the  Principal  Nations. —  United 
Kingdom,  $2,682,000,000;  Germany,  $i,5I5,t 
000,000:  United  States,  $991,000,000;  Nether- 
lands, $1,118,000,000;  France,  $876,000,000;  Bel- 
gium, $537,000,000;  Austria-Hungary,  $416,- 
000,000;  Italy,  $359,000,000;  Russia,  $351,000,- 
000;  British  India,  $314,000,000. 

Conclusion. —  The  exports  of  any  country 
furnish  a  reliable  indication  of  its  productive 
capacity.  The  three  countries  having  the 
grreatest  productive  capacity  are,  in  their  order, 
the  United  States,  the  United  Kingdom  (Great 
Britain  and  Ireland)  and  Germany,  with 
France  and  the  Netherlands  holding  creditable 
fourth  and  fifth  places. 

Imports  show,  approximately,  the  ability  and 
necessity  of  a  nation  to  buy.  In  the  figures  it 
will  be  noted  that  Great  Britain  and  Ireland 
are  the  largest  buyers,  Germany  bein^  second, 
and  the  United  States  third.  Accordmgly  the 
trade  balance  is  most  favorable  to  the  United 
States. 

Exports  and  Imports  of  the  Latin-Ameri- 
can Republics.  Argentina.^-Tht  total  value  of 
exports  from  the  Argentine  Republic  to  all  other 
countries  during  the  year  1902  was  $179486,727 
gold ;  an  increase  of  $11,760,625,  as  compared  with 
the  exports  in  190 1 ;  and  the  imports  aggregated 
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only  $103,039^56  gold;  a  decrease  of  $10,920,493, 
as  compared  with  those  of  1901.  Imports  during 
1902  from  the  United  States  into  the  Argentine 
Republic  were:  Agricultural  implements, valued 
at  $2,381,735;  carriages,  $412,033;  cycles,  $10,- 
710;  cotton  cloths,  $77,821;  wearing  apparel, 
$214,853;  electric  and  scientific  apparatus,  $110,- 
915;  builders'  hardware,  $232,404;  sewing-ma- 
chines, $129,600;  steam-engines,  $8,380;  type- 
writing-machines, $24,940 ;  leather,  $56,901 ; 
rosin,  tar,  etc.,  $136,958;  turpentine,  $124,161; 
oils,  $1,132402;  lard,  $5,040;  tobacco,  $17,213; 
wood,  $54,098;  lumber,  ^58,888;  furniture,  $98,- 
220.  Imports  into  the  Argentine  Republic  from 
Great  Britain  during  1902  were:  Cotton  manu- 
factures, valued  at  $5,776,336.22;  jute  manufac- 
tures, $229,104.28 ;  linen  piece  goods,  $269452.23 ; 
woolen  tissues,  $601,887.91 ;  worsted  tissues, 
$798,908.89;  carpets,  $158,440.58;  cutlery,  $74,- 
126.21;  hardware,  $99,830.13;  iron  (bar,  bolt, 
etc.),  $131,548.44;  railroad  iron^  $1,956,566.33; 
wire  (of  iron  or  steel),  $298,516.23;  galvanized 
sheets,  $1,354,663.55;  tin  plates  and  sheets,  $3,- 
^69. 54;  wrought  and  cast  iron,  $1,044,020.86; 
iiement,  $147483.08;  earthen-  and  china-ware, 
$163,391.48.  The  distribution  of  exports  and  im- 
ports is  shown  in  the  following  table: 


Exports 

Value    in 

Imports 

Value    in 

from 

Argentine 

into    Argen* 

Argentine 

Argentina  to 

gold 

tina    from 

gold 

Great    Britain . 

.$35»o84,o66 

Great    Britain. 

.?36,995.46o 

France    

.  29.587,457 

France     

.     9.243.071 

Germany     .... 

.  22,939,881 

Germany     .... 

.   13.229,275 

Belgium     

.   13,760,219 

Belgium     

.     5.484,233 

United  States  . 

.   10,037.576 
.     8,368,742 

United    States. 

.   13,303,504 
.     4.583.645 

Brazil    

Brazil    

Africa   

•     8,285,387 

Africa    

Italy    

.     4,215.756 

Italy     

.   12,265,003 

Uruguay   

.     3,673.633 
.     2,834,288 

Uruguay      .... 

744,694 

Netherlands   .. 

K'.ihcrlands    .. 

622,359 

Spain     

Chile    

.     2,025,428 

Sj.ajci      ....... 

.     3,166,902 

684,113 

Chih      

213.189 

Bolivia    

600,368 

l{i<hvta     ...... 

122,015 

Cuba    

Paraguay    .... 

Cubs     .»..,,». 

106,781 

470,991 
212.212 

Pfiragyay     . .  ^ . 

..   1,469.510 

Other    countries  10.196.675 

.Other    coumries.   1,455,124 

Orders     

.   26,509,935 

Among  the  articles  exported  to  the  United 
States  in  1902  were:  224  tons  of  tasajo  (jerked 
beef)  ;  800,000  pounds  of  bone  and  bone  ash ; 
ii,Q20  tons  of  wool;  966  tons  of  wheat;  and 
14,113  tons  of  linseed.  Exports  to  Great  Britain 
during  that  year  were:  Wheat,  valued  at  $7,129,- 
589.47;  maize,  $17,287,180.23;  fresh  beef,  $8414,- 
574.84;  fresh  mutton,  $11,0(59,641.49;  unrefined 
sugar,  $1,483,634.44;  wet  hides,  including  ship- 
ments from  Uruguay,  $737,975.45;  linseed,  $8,- 
681,643.18;  tallow  and  stearin,  $3,290,318.10. 
The  total  shipments  of  wheat  from  Argentina  in 
1902  were  estimated  at  700,000  tons,  and  the 
exports  of  butter  (5,837,282  pounds)  were  iitarly 
four  times  as  large  as  those  of  1901. 

Bolivia. —  The  exports  during  1902  were  val- 
jued  at  $13,566,734,  against  $13,621,237.56  in  the 
year  1901.  Importations  from  all  countries  into 
Bolivia,  according  to  consular  invoices  (values 
as  given  to  the  customs  officers),  amoimted  to 
$6,120,113,  and  to  16,953,223.75  bolivianos,  or 
$6,476,131.47  United  States  currency,  in  1901 
and  1902.  Exports  from  Bolivia  consisted 
chiefly  of  silver,  rubber,  tin,  and  copper.  Im- 
ported articles  were  bought  principally  from 
Germany,  England,  France,  and  the  United 
States, 

Brazil, —  During  the  year  1902  Brazil  ex- 
ported to  the  United  States  coffo;  to  the  value 


of  $47,004453;  India  rubber,  $15,209,295;  sugar, 
$2,534,760;  and  cocoa,  $1,302493.  Her  imports 
from  the  United  States  in  the  same  year  were: 
Agricultural  implements,  valued  at  $35,702; 
wheat  flour,  $2,209,881;  carriages,  $54,266; 
cycles,  etc,  $6,799 ;  cotton  cloths,  $603,161 ; 
wearing  apparel,  $81,143;  electric  and  scientific 
apparatus,  $323,941 ;  builders*  hardware,  $188,- 
404;  sewing-machines,  $74,114;  steam-engines, 
$133,759;  typewriting-machmes,  $12428;  leather, 
'{155,119;  rosin,  tar,  etc.,  $226,676;  turpentine, 
579,804;  oils,  $2,568,684;  beef,  $9,926;  tallow, 
526,905;  bacon,  $167,981;  hams,  $2,612;  pork, 
>i3,02i;  lard,  $924,582;  butter,  $116,410;  lumber, 
>353,i75;  and  furniture,  $16,639.  Exports  from 
Brazil  to  Great  Britain  in  1902  were :  Raw  cot- 
ton, valued  at  $5,299,66549 ;  coffee,  $2,290,862.61 ; 
unrefined  sugar,  $932,001.12;  wet  hides,  $271,- 
850.49.  Imports  from  Great  Britain  were:  C^oal 
and  coke,  valued  at  $3,687,88a53 ;  cotton  manu- 
factures, $6,845,427.84;  jute  yarn,  $1,787,220.33; 
jute  manufactures,  $93,148.49;  linen  piece  goods, 
246,509.66;  woolen  tissues,  $401,940.58;  worsted 
tissues,  $490,652.50;  cutlery,  $147,826.77;  hard- 
ware, $135,634.37;  iron  (bar,  angle,  bolt,  and 
rod),  $155,93305;  railroad  iron,  $597,31524; 
iron-  or  steel-wire,  $60,329.56;  galvanized  sheets, 
$205,820.55;  tin  plates  and  sheets,  $372,900.77; 
wrought  and  cast  iron,  $890,377.75 ;  cement,  $55,- 
513.13;  earthen-  and  china-ware,  $307,160.64; 
and  seed  oiU  $295,657.70.  There  was  a  marked 
increase  in  exports  to  Spain  and  France.  The 
aggregate  of  exports  to  all  countries  during  the 
first  six  months  of  1902  was  $84,291,922.61; 
while  the  imports  from  all  countries  during  the 
same  period  amounted  only  to  2191886  cantos, 
or  $52,97M57.53. 

Chile. —  Exports  to  all  countries  during  the 
first  half  of  the  year  1902  had  an  aggregate  value 
of  $93,955,450,  including  gold  and  silver  specie; 
or  $79,745,933,  excluding  specie.    In  the  corre- 
sponding period  t)f  1901  the  value  of  the  exports 
was  $78,682,883,  including  gold  and  silver  specie^ 
amounting  to  $203,119.    The  total  value  of  im- 
ports in  the  first  half  of  1902  was  $63,158,537; 
that  sum  being  less  by  $2,608,044  than  the  im- 
ports during  the  corresponding  period  of  1901. 
It  is  stated  that  the  dimmution  is  due  to  the  fol- 
lowing causes :    ^In  the  first  place,  there  are  the 
rectifications  made  in  the  valuations  of  sugar, 
coffee,  and  tea.    In  the  statistics  for  1901  these 
articles  figured  with  an  excess  of  $3,652/xx)  over 
their  real  value.    In  the  second  place,  the  last 
harvest  sufficed  for  the  wants  of  the  country, 
and  consequently  there  were  no  heavy  imports 
of  wheat  and  flour,  which  articles  in  1901  repre- 
sented a  value  of  $8,578,000.    In  the  third  place, 
there  was  the  higher  premium  t)n  gold,  and  tran- 
sitory circumstances  which  perturbed  trade  and 
reduced  personal  consumption.*    Instead  of  im- 
porting wheat,  as  in  1901,  Chile  sent  more  than 
15,000  tons  of  that  product  to   Peru.     Imports 
from  the  United  States  during  the  entire  year 
1902  were:    Agricultural  implements,  valued  at 
$132,242;  carriages,  cars,  etc.,  $115,276;  cotton 
cloth,  $520,642;  wearing  apparel,  $29,311;   elec- 
tric and   scientific  apparatus,  $52,979;  builders" 
hardware,  $123,116;  leather,  $28,398;  rosin,  tar^ 
etc.,  $15,593;  turpentine,  $34,105;  oils,  $554,o8o; 
beef,  $7493;  tallow,  $3,020;  lard,  $42,681;  wood,. 
$5^71;  lumber,  $199,183;  and  furniture,  $14,844. 
Imports  into  Chile  from  Great  Britain   during 
1902  were:    Cotton  manufactures,  valued  at$3,- 
065,788.29;  woolen  tissues,  $520422.81;  worsted 
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tissues,  $810,723.76;  carpets,  $121,409.10;  cutlery, 
$65,384.62;  hardware,  $102,771.61;  iron  (angle, 
bar,  bolt,  and  rod),  $166,554.00;  railroad  iron, 
$181,173.74;  galvanized  sheets,  $378,598.67;  and 
wrought  and  cast  iron,  $171,163.62.  Exports 
from  Chile  to  Great  Britain  in  1902  were  prin- 
cipally nitrate  of  soda  and  copper  (namely,  cop- 
per ore,  $1419,224.76;  regulus  and  precipitate, 
$1,226,558.20;  and  wrought  and  unwrought  cop- 
per, ^452,300.10).  British  importations  of 
nitrate  of  soda  during  1902  had  a  total  value  of 
$5,122,606.90,  most  of  which  came  from  Chile. 
The  British  empire  (on  account  of  the  business 
done  with  India)  heads  the  list  of  importers,  and 
Germany  stands  next  in  order. 

Colombia. —  According  to  official  statistics  of 
the  United  States,  Colombia  imported  from  this 
country  in  1902:  Agricultural  implements,  $3r 
553;  wheat  flour,  $231,828;  carriages,  $21,675; 
cycles,  $937;  cotton  cloths,  $1,286,535;  wearing 
apparel,  $76,398;  builders'  hardware,  $55»667; 
sewing-machines,  $19,129;  steam-engines,  $21,- 
400;  typewriting  machines,  $3,227;  leather,  $14,- 
297;  boots  and  shoes,  $80,514;  rosin,  tar,  etc., 
$11,705;  turpentine,  $5,8o2;  oils,  $115,884;  beef, 
$27,310;  tallow,  $3,880;  bacon  $2,971;  hams, 
$15,444;  pork,  $14,133;  lard,  $109,952;  butter, 
Si3,o26;  cheese,  $io,q6o;  tobacco,  $70,869  •  wood, 
$12,718;  lumber,  $36,992;  and  furniture,  $24,327. 
Imports  into  Colombia  from  Great  Britain  dur- 
ing the  same  year  were:  Cotton  manufactures, 
$3,129,788.29;  and  linen  piece  goods,  $60,595.52. 
The  only  available  commercial  statistics  of  a 
Colombian  source  are  those  of  the  port  of  Carta- 
gena. The  total  value  of  imports  there  during 
1902  is  given  as  $1,601,159.28  United  States  gold. 
Reliable  statistics  of  exports  in  1902  cannot 
be  obtained. 

Costa  Rica. —  Exports  of  coffee  (I  Oct 
1901  to  30  Sept.  1902)  amounted  to  236,057 
sacks.  Exports  of  bananas  in  1902  were  greater 
than  in  any  preceding  year — 4,174,199  bunches, 
worth,  approximately,  $1,878,389.55.  Other  ex- 
ports in  1902 :  cocobola  logs,  valued  at  $7,187.04 ; 
fustic  (pah  mora),  $43,514.28;  mahogany,  $2,- 
487.60;  cedar  timber,  $117,007.80;  cacao,  $24,- 
051.20;  sundry  merchandise  by  oarcels-post,  $8,- 
934-67;  gold  by  parcels-post,  $11,630.63;  total 
gold  and  silver  com  and  bullion,  $147,340.59 ;  not 
entunerated,  $41,184.44.  Imports  into  Costa 
Rica  from*  the  United  States  in  1902  were  val- 
ued at  $2,048,809;  that  sum  being  54  per  cent  of 
the  total  value  of  Cost  a  Rica*s  imports,  which 
was  $3,794,642.  Great  Britain  furnished  24  per 
cent  of  the  imports,  Germany  12^  per  cent,  and 
France  a  little  over  5  per  cent  The  chief  im- 
ports from  the  United  States  were  foodstpffs, 
machinery,  and  tools,  ^^otton  prints,  dynamite, 
drugs,  paints,  and  oils.  Foodstuffs  of  European 
origin  were  imported  tc  the  value  of  $118,329  in 
1901,  but  only  $87,675  in  1902,  while  similar  im- 
ports from  the  United  States  increased  from 
$493,078  in  1901  to  $554,251  in  1902.  This  in- 
crease is  due  to  frequent  and  easy  maritime  com- 
munication with  the  ports  of  New  York,  New 
Orleans,  and  Mobile,  which  has  also  ^raised  the 
percentage  of  Costa  Rican  products  shipped  to 
the  United  States,  srch  as  gold  bullion,  rubber, 
hides,  and  coffee.^  From  Nicaragua  14,587  head 
of  cattle  were  imported  Imports  of  gold  coin 
in  1902  amounted  to  $250,000,  of  which  $150,000 
was  consigned  to  the  government  and  $100,000 
to  the  Bank  of  Costa  Rica. 


Cuba. —  The  principal  exports  from  Cuba  to 
the  United  States  in  1902  were  sugar,  tobacco, 
bananas,  mahogany,  and  logwood.  Imports  into 
Cuba  from  the  United  States  were: 
Wheat  flour,  valued  at  $2,059,876;  agri- 
cultural implements,  $45,304;  com,  $827,538; 
carriages.  $457,217;  cycles^  $12,320;  cotton 
cloths,  $208,039;  wearing  apparel,  $158,313; 
builders'  hardware,  $322,500;  sewing-machines, 
$97,355;  steam-engines,  $125,730;  typewrit- 
ing machines,  $33,982;  leather,  $(58,348;  rosin, 
tar,  etc.,  $28,576;  turpentine,  $30,154;  oils, 
$586,946;  beef,  $9,105;  tallow,  $7,276;  bacon, 
$379,188;  hams,  $505,757;  pork,  $316,385;  lard, 
$2,197,928;  butter,  $26,624;  cheese,  $14^93; 
tobacco,  $137,339;  wood,  $151,614;  lumber,  $877,- 
880;  and  furniture,  $261,683.  Cuba's  exports  to 
all  countries  in  1902  were  valued  at  $64,329,000, 
an  increase  of  $1,051,000,  as  compared  with  those 
of  1901.  The  United  States  took  76  per  cent  of 
the  exports,  $49,498,000,  an  increase  of  $1,431,000 
over  1901 ;  England  9  per  cent,  $5,087,000,  a  de- 
crease of  $134,000*  Germany  6  per  cent,  $3,967,- 
000,  a  decrease  of  $272,000 ;  Spain  2  per  cent,  and 
France  1  per  cent  The  island  produced  880,000 
tons  of  sugar  in  1902-3;  or  nearly  30,000  tons 
more  than  in  1901-2 ;  yet  the  value  of  the  sugar 
exported  in  1902  wa^  less  by  $1,391,000  than  in 
the  preceding  year.  Tobacco  exported  in  1902 
was  valued  at  $25,404,000,  an  increase  of 
$77,000.    See  Cuba. 

Dominican  Republic. —  During  the  year  end- 
ingr  30  June  1902,  exports  to  all  countries 
amounted  to  $3,095,691.43.  Those  to  the  United 
States  were  valued  at  $2,500,000,  and  imports 
from  the  United  States  at  $1,500,000.  Sec 
Dominican  Republic. 

Ecuador. —  For  the  year  ending  30  June  1902 
trade  with  the  United  States  was  represented  by 
exports  valued  at  $1,500,000,  and  imports 
$1400,000.    See  Ecuador. 

Guatemala.^Exports  to  the  United  States 
during  the  fiscal  year  ending  30  June  1902  were 
valued  at  $2,600,000;  imports  from  the  United 
States,  $1,680,000.    See  Guatemala. 

Haiti. —  The  value  of  exports  to  the  United 
States  during  1902  is  given  as  $1,200,000;  of  im- 
ports from  the  United  States,  $2,700,000.  The 
principal  articles  exported  were  coffee,  cocoa, 
and  logwood.  Haiti  imports  from  Great  Britain 
considerable  quantities  of  cotton  and  linen  goods 
and  hardware. 

Honduras. —  The  total  value  of  exports  from 
this  republic  in  1902  was  $6,170,553.27,  a  de- 
crease of  $12,670.10  as  compared  with  1901.  But 
during  the  past  four  years  Honduras  has  in- 
creased the  value  of  her  exports  by  $1,387,666.69, 
and  the  value  of  her  imports  by  $2,777,16142. 
The  total  value  of  imports  during  1902  was  $4,- 
377,161.42.  The  United  States  took  two  thirds 
of  the  exports  ($4,077,108.89),  and  supplied  three 
fifths  of  the  imports  ($2,84r,484.io).  Other 
countries  to  which  exports  were  sent:  Great 
Britain,  $778,293.60;  Central  American  repub- 
lies,  $775473.90;  Cuba,  $303,509;  Germany,  $136,- 
214.54.  Metals  valued  at  $938,9/6  (23,235 
ounces  of  gold,  1,010,204  ounces  of  silver,  and 
25,198  ounces  of  copper)  were  exported  during 
the  year.  (In  this  paragraph  the  dollar  mark 
means  peso,  standard  ^dollar*  of  Honduras; 
value  $0.39  in  1892.) 

Mexico. —  The  exports  from  Meitico  for  the 
fiscal  year  ending  30  June  1902  were  valued  at 
$156,168,145.66  silver.    In  the  preceding  year  the    ^ 
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amounr*was  $148,659,001.71  silver.  The  largest 
items  were  precious  metals,  to  the  value  of  $68,- 
8^,126.17  in  1901-2;  and  of  $81,376,319178  in 
1900-1.  The  imports  form  a  study  of  special  in- 
terest to  American  business  men,  as  indicated  in 
the  following  table : 

IMPORTS    OF     MEXICO     (VALUES    GIVEN    IN    GOLd). 


Source 

Fiscal     Year 
1900-1901 

Fiscal     Year 
190X-X902 

North    America. ........ 

$35,201,400.35 

28,956,971.89 

545,410.29 

26,938.62 

70,044.75 

140,212.27 

$37,450,613.8^ 
26,380,111.76 

Rurope 

Asia    

5x4,309.08 

Africa 

25,030»o6 

Central    America 

South    America. ........ 

4i»09i.93 
156,101.38 

Wcat    Indies 

53,851.65 

Oceania 

35,339.73 

Total    

$65,083,453.29 

$64,656,349.43 

But  Mexico's  imports  from  the  United  States 
were  valued  at  $35, 1 89,955-85,  in  1900-1 ;  and  at 
$37,435,099.29,  in  1 901-2,  being  nearly  the  entire 
amount  credited  in  the  table  to  North  America: 
this  statement  may,  therefore,  be  regarded  as 
evidence  of  a  decided  improvement  in  the  com- 
mercial relations  of  the  United  States  with  Mex- 
ico. European  countries  which  supplied  Mex- 
ican imports  in  the  fiscal  year  1901-2  were: 
Germany,  to  the  value  of  $6^45 1,099-24 ;  Austria- 
Hungary,  $354401.75;  Belgium,  $i,074,743-i7; 
Spain,  $2,719,909.77;  France,  $6,296,001.72;  Great 
Britain,  $8,266,096.33;  Holland,  $235,246^5; 
Italy,  $397,450.06;  Norway,  $79,056;  Portugal, 
$41,265.45;  Russia,  $3,062.83;  Sweden,  $49,- 
789.77;  Switzerland,  $405,811.53;  other  countries, 
$16,177.25.  Imports  during  the  last  six  months 
of  1902  from  all  countries  were  valued  at  $36,- 
973,^33  gold;  against  $29,586,547  for  the  same 
period  of  looi.  Exports  also  mcreased,  being 
valued  at  $93,254,675  silver  for  the  last  six 
months  of  1902;  or  $19,999,745  silver  more  than 
for  the  corresponding  period  of  1901,  Exports 
from  Mexico  to  the  United  States  during  the 
calendar  year  1902  were:  copper,  value  in 
United  States  gold  or  silver,  $14,373,820;  coffee, 
$2,785,633;  coal,  $25,022;  logwood,  $18,206;  sisal 
grass,  $12,907,629;  oranges,  $90,534;  hides  and 
skins,  $3,611,628;  india  rubber,  $97,534;  lead, 
$3,884,285;  sugar,  $8,624;  tobacco  leaf,  $6i,595; 
and  mahogany,  $394,720.  Imports  from  the 
United  States  during  the  calendar  year  1902: 
agricultural  implements,  value  in  United  States 
gold  or  silver,  $340,514;  corn,  $4,275;  wheat, 
$59,551;  wheat  flour,  $217,485;  carriages,  $1,- 
429,573 ;  cycles,  $27,052 ;  copper,  $829,035 ;  cotton, 
$3,142,223;  cotton  cloths,  $219,476;  wearing  ap- 
parel, $439,032;  electric  and  scientific  apparatus, 
$852,373 ;  iron  and  steel,  $427,192 ;  builders'  hard- 
ware, saws  and  tools,  $765,317;  sewing-machines, 
$422,845;  steam-engines,  $1,099,806;  typewriting 
machines,  $163,521;  leather,  $I3,573;  boots  and 
shoes,  $6i3o,6o7;  rosin,  tar,  etc.,  $16,558;  turpen- 
tine, $3,415;  oils,  $1,543,776;  beef,  $20,566;  tal- 
low, $30,990;  bacon,  $32,754;  hams,  $61,932; 
lard,  $533,365;  butter,  $86,160;  cheese,  $50,288; 
tobacco,  $242,666;  wood,  $611,161;  lumber,  $1,- 
509,983;  and  furniture,  $613,608.  Imports  into 
Mexico  from  Great  Britain  in  1902  were :  cotton 
manufactures  valued  at  $1,506,379.24;  linen 
piece  goods,  $70,59552;  railroad  iron,  $1,556,- 
008.83;  and  galvanized  sheets,  $405,695.35.  Im- 
portations 01  textiles  and  woven  goods  were 
less  in  value  by  $843,755.48,  as  a  result  of  the 


increased  manufacture  of  such  goods   in  the 

Mexican  mills. 

Nicaragua. —  Exports  to  the  United  States 
for  the  year  ending  30  June  igo2  were  valued 
at  $1,900,000;  imports  from  the  United  States 
durmg  the  same  year,  $  1,300,00a  The  total 
amount  of  foreign  merchandise  imported  into 
Nicaragua  during  1902  was  said  to  be  consider- 
ably less  in  quantity  and  value  than  that  of  anv 
of  the  preceding  10  years.  British  trade  witn 
this  republic  has  declined|  or  has  been  trans- 
ferred to  the  United  States  or  Germany.  Ma- 
hogany logs,  shipped  from  the  port  of  Bluefields 
in  1902,  represented  6,759,325  feet  of  lumber, 
valued  at  $337,966  United  States  currency. 

Paraguay, —  Exports,  during  1902,  were  val- 
ued at  $3,252,650  gold;  imports  at  $2,050,000 
gold,  35  per  cent  less  than  in  1901.  Exports  to 
the  Argentine  Republic  in  1902  amounted  to  $1,- 
469,510,  and  imports  from  that  country  to  $1,- 
681,722.    See  Paraguay. 

Peru, — In  the  first  half  of  the  year  1902  im- 
ports amounted  to  $7,391,681.  Ores  to  the  value 
of  $8,526,632  were  exported ;  the  value  of  such 
exports  in  the  previous  year  having  been  $8,259,- 
319.  Exports  to  the  United  States  in  the  year 
ending  30  June  1902  were  valued  at  $3,200,000; 
imports  from  the  United  States  at  $2,5oo,ooa 
Exports  to  Great  Britain  in  1902  were:  unre- 
fined sugar,  valued  at  $278,276.34;  alpaca, 
vicuna,  and  llama,  $1,266,144.^;  copper  regulus 
and  precipitate,  $661,399.57.  Imports  into  Peru 
from  Great  Britain  during  1902  were:  Cotton 
manufactures  to  the  value  of  $1,785,751.08; 
woolen  tissues,  $356^985.61;  worsted  tissues, 
$125,285.62;  railroad  iron,  $225,541.01;  andl 
wrought  and  cast  iron,  $171,063.62. 

Salvador. —  Exports  in  1902  were  valued  at 
10^278,151.98  pesos,  and  imports  at  2,747,385.08 
pesos;  value  of  a  peso  in  United  States  gold  pr 
silver  being  $0,384,  The  imports  were  chiefly 
from  Great  Britain,  the  United  States,  and  Ger- 
many. In  the  fiscal  year  ending  30  June  1902, 
exports  to  the  United  States  amounted  to 
$600,000;  and  imports  from  the  United  States  to 
$890,000.  Coffee  was  exported  to  Austria,  Hol- 
land, and  Norway;  sole  leather  to  Cuba;  manu-t 
factured  tobacco  to  Curagao;  indigo  to  Chile;' 
Ecuador,  and  Peru;  and  to  Spain,  Salvador  sent 
indigo,  coffee,  and  manufactured  silk. 

Uruguay. —  The  exports  in  1902  were  valued 
at  $32,549,483;  and  the  imports  at  $23,757471. 
During  the  six  years  from  1897  to  1902,  the  ex- 
ports of  this  republic  exceeded  the  imports  by 
$44,485,150.  Exports  to  the  United  States,  dur- 
ing the  fiscal  year  ending  30  June  1902,  were 
valued  at  $2,500,000;  and  imports  from  the 
United  States  at  $1,500,000.  Imports  into  Uru- 
guay from  Great  Britain  during  1902  were :  Cot- 
ton manufactures,  to  the  value  of  $2,097,4^26.21 ; 
woolen  tissues,  $128,105.35;  worsted  tissues, 
$213,843.11;  iron  (bar,  angle,  bolt,  and  rod), 
$48,641.56;  railroad  iron,  $16,071 ;  and  galvanised 
sheets,  $215,770.22. 

Venezuela. —  Exports  through  Puerto  Cabello 
in  1902  were:  374,786  cattle  hides;  11,205  deer- 
skhis,  and  70,053  goatskins;  the  United  States 
being  the  principal  purchaser.  Imports  into 
Venezuela  from  the  United  States  in  ig02  were : 
Agricultural  implements,  valued  at  $1)694;  car-- 
riages,  $1^,620 ;  cycles,  $462 ;  cotton  cloths,  $^o,> 
888;  wearing  apparel,  $17,528;  electric  and  scien- 
tific apparatus,  $26,320;  builders'  hardware, 
$22,682;  leather,  $27^406;  rosin,  tar,  etc.,  $20,341  • 
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turpentine,  $3,4^;  oils,  $106,870;  hams,  $31,154; 
lard,  $298,888;  butte.r,  $84^63;  lumber,  $1,946; 
and  furniture,  $8,555.  Cotton  manufactures  to 
the  value  of  $911,440  were  imported  during  1902 
from  Great  Britain.  Complete  statistics  were 
not  prepared  owing  to  the  disturbances  in  the 
country.  A  statement  of  the  foreign  commerce 
during  other  years  will.be  found  m  the  article 
Venezuela. 

Consult:  ^Monthly  Bulletins^  of  the  Inter- 
national Bureau  of  the  American  Republics  from 
July  1902  to  July  1903,  inclusive. 

Marrion  Wilcx>x. 

Express  Service.  The  creation  and  de- 
velopment of  express  service  in  the  United 
States,  and  the  extension  of  the  American 
express  system,  under  American  control, 
throughout  the  length  and  breadth  of  the 
civilized  world,  and  beyond,  offers  positive, 
conAnncing  proof  of  unique  native  construc- 
tive and  administrative  genius  along  the  lines 
of  greatest  utility  to  mankind. 

One  of  the  most  prominent,  successful, 
and  progressive  express  companies,  now 
operating  on  every  continent,  began,  some 
sixty  years  ago,  with  a  simple  service  for  de- 
livery of  packages  between  a  few  eastern  and 
western  points.  To-day,  the  same  organiza- 
tion has,  in  addition  to  traffic  in  the  United 
States,  British  North  America,  and  the  Latin- 
American  republics,  at  least  a  dozen  agencies 
with  commodious  quarters  on  leading  thor- 
oughfares in  principal  European  cities,  each 
fully  equipped  with  men,  wagons,  and 
horses  for  the  most  rapid  and  effective  ex- 
press service. 

As  part  of  its  routine  business,  the  com- 
pany is  in  touch  with  thirty  of  the  world's 
largest  banking  institutions  and  has  shipping 
and  banking  correspondents  at  all  large  cities 
and  ports  in  both  hemispheres.  As  a  means 
of  comparison  with  express  conditions  of 
half  a  century  ago,  when  the  system  was 
merely  an  adjunct  to  the  railroads,  a  brief 
outline  of  the  work  now  being  carried  on  in 
progressive  express  companies  will  be  of  in- 
terest. Since  the  express  plan  first  began,  in 
1838,  the  situation  of  the  railroads  toward 
the  express  companies  has,  by  mutual  con- 
sent, and  to  meet  ever-growing  demands, 
been  entirely  reversed.  The  railroads,  in 
their  own  interests,  so  far  as  carriage  of 
express  freight  is  concerned,  are  now  ad- 
juncts of  the  express  companies. 

The  most  modern  American  express  ser- 
Tice,  when  conducted  on  a  large  scale,  usually 
includes,  in  addition  to  conveyance  of  ordi- 
nary merchandise  packages,  the  following 
special  features: 

Travelers'  cheques,  letters  of  credit, 
sight  drafts,  money  orders,  money  transfer 
by  cable  and  telegraph,  payment  of  taxes, 
dues,  etc.,  for  nonresidents,  conveyance  of 
valuables  and  securities,  collection  of  ac- 
counts, collection  of  notes,  drafts,  and 
C.  O.  D.  parcels,  purchase  of  goods,  house- 
hold supplies,  books,  articles,  or  commodi- 
ties, rare  or  otherwise,  and  the  performance 
of  every  other  legitimate  commercial,  finan- 
cial, or  other  transaction  requiring  the  ser- 
vice of  a  personal  representative  of  intelli- 
gence and  discretion. 


The  'cheque*  system  has  bee»  3Q  per- 
fected that  travelers  in  foreign  countries 
save  time  and  avoid  delay  by  their  us^  a^ 
they  are  promptly  recognized  and  cheerfully 
cashed  or  accepted  by  the  principal  hotels, 
steamship  and  sleeping-car  companies,  by 
many  railroad  companies,  and  by  merchants, 
shopkeepers,  and  others,  in  settlement  of  ac- 
counts. Travelers  often  avoid  loss  of  time 
in  specially  visiting  banks  to  obtain  funds 
for  such  expenses,  as  well  as  the  delays  re- 
sulting from  inability  to  obtain  money  on 
Sundavs,  holidays,  or  fete  days,  or  before  or 
after  business  hours. 

For  those  traveling  in  the  United  States, 
Canada,  Mexico,  Central  and  South  America, 
these  cheques  afford  the  advantages  of  a 
secure  and  convenient  means  of  carrying 
funds  immediately  available,  combined  with 
the  avoidance  of  delays,  of  the  risk  of  loss 
of  money  by  fire  or  destruction,  and  of  the 
annoyance  of  negotiating  personal  checks  in 
places  where  such  may  be  unacceptable. 
Being  cashed  by  agents  of  the  companies 
and  by  banks  in  all  the  principal  cities  and 
pleasure  resorts  of  the  United  States,  the 
Canadas,  Mexico,  Cuba,  Central  and  South 
America,  accepted  in  payment  of  fares  by 
the  principal  steamship  companies  and  many 
railroad  companies  throughout  the  United 
States,  and  received  by  agents  and  con- 
ductors of  the  Pullman  Palace  Car  Company 
and  by  many  hotels  in  settlement  of  account, 
travelers  cheques  are  found  to  be  a  most 
satisfactory  form  of  credit  for  use  during  a 
tour. 

•Letters  of  Credit*  now  form  a  usual  ex- 
press office  specialty.  These  documents  are 
drawn  in  sterling  and  are  available  in  all 
parts  of  the  world.  Through  the  Letters  of 
Credit  system,  cheques  may  be  obtained 
from  express  agencies  at  all  important 
points.  Every  foreign  express  correspondent 
has  a  cable  address,  also  every  express 
agency. 

The  «C.  O.  D»  system  and  bank  of  ac- 
count collection  are  among  the  useful  de- 
velopments of  express  service.  ^  'C.  O.  D.* 
shipments  are  subject  to  collection  of  bill  or 
invoice  for  the  good3,  with  prompt  retura 
of  proceeds  made  at  a  small  charge  for  auoh 
service.  C.  O.  D.  shipments  to  foreign  coun- 
tries are  usually  made  under  the  same  system 
as  applied  to  domestic  points. 

Several  of  the  big  express  companies  at- 
tend to  the  collection  of  accounts,  bills, 
notes,  drafts,  etc.,  in  any  part  of  the  com- 
mercial world.  Collections  in  United  States 
and  Canada  are  effected  with  unusual 
promptness  and  at  less  risk  and  cost  to  payee 
than  by  other  methods.  Collections  in  for- 
eign countries  of  drafts  or  deposits,  or  by 
powers  of  attorney,  are  undertaken  by  ex- 
press companies  through  their  own  organiza- 
tions in  Europe  or  through  banking  corre- 
spondents. The  proceeds  of  C.  O.  D.'s  or 
collections  are  transferred  by  cable  when 
patrons  desire,  with  a  charge  for  collecting, 
plus  only  the  cost  of  cablegrams. 

The  transfer  of  money  is  another  useful 
and  much  appreciated  feature  of  express  ser- 
vice. Purchases  are  made  and  conunissions 
executed  for  patrons,  in  the  quickoat  possible 
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time^  at  places  in  United  States,  Canada,  and 
Europe,  by  a  special  department.  Besides 
attending  to  orders  for  the  purchase  or  sale 
of  goods  and  property,  including  household 
supplies,  this  department  pays  tax  bills,  re- 
deems articles  pawned,  collects  baggage  at 
railroad  stations,  secures  seats  at  theatres, 
berths  on  sleeping  cars,  staterooms  on  steam- 
boats, passage  and  staterooms  on  European 
steamers.  Rare  goods  or  books  or  articles 
requiring  exact  matching,  or  the  maker  or 
seller  of  which  is  unknown,  are  obtained 
without  annoyance  or  loss  of  time  to  patrons. 

Imports  and  exports  of  every  class  and 
size  are  handled  by  express  companies  now, 
as  a  rule,  this  work  being  deemed  part  of 
their  regular  business.  Bills  of  lading,  bills 
of  exchange  and  all  other  documents  of  that 
character  are  prepared  and  attended  to  from 
first  to  last. 

Money  orders  and  drafts  are  issued  by 
several  express  companies  for  any  amount, 
at  the  posted  rate  of  exchange,  in  sterling, 
francs,  lire,  lei,  marks,  kroner,  rubles, 
kronen,  gulden,  finmarks,  Turkish  pounds, 
Mexican  dollars,  local  dollars,  pesos,  rupees, 
yen,  and  U.  S.  dollars  on  all  parts  of  the 
commercial  world. 

The  regular  transportation  service  of  ex- 
press companies  includes  merchandise,  par- 
cels, produce,  money,  bonds,  valuables,  and 
baggage.  The  routes  extend  over  50,000 
miles  of  railroads  in  the  United  States  alone. 
Shipments  are  frequently  made  in  through 
express  cars,  with  burglar  and  fire-proof 
safes  for  valuables  and  iron  express  trunks 
for  parcels,  all  in  charge  of  special  messen- 
gers, fully  armed.  The  swiftest  trains  are 
almost  invariably  used  for  express  service. 
The  aim  of  the  companies  is  to  cover  the 
ground  in  the  least  time  at  the  lowest  rates. 
They  accept  entire  responsibility  for  loss  or 
damage.  Some  express  companies  run 
special  express  trains  to  facilitate  business 
during  very  busy  reasons.  Other"  companies 
have  this  feature  as  a  permanent  arrange- 
ment 

Novel  and  highly  useful  features  of  the  most 
modem  express  service  are  the  securing  of  ocean 
passages,  European  railroad  tickets,  and  pass- 
ports for  patrons  at  a  nominal  charge.  It  is 
only  necessary  for  those  who  desire  to  utilize  ex- 
press companies  in  this  way  to  state  their  wishes 
—  the  companies  do  the  rest  rapidly,  pierfectly, 
and  inexpensively. 

So  much  for  the  work-scope  of  express  com- 
panies to-day  as  compared  with  that  of  earlier 
periods.  Before  reviewing  briefly  the  evolution- 
ary processes  connected  with  express  service 
developments  it  may  be  well  to  mention  what 
has  been  brought  about  through  the  use  of  ex- 
press enterprise  and  by  such  methods  as  are 
peculiar  to  the  service. 

1.  The  creation  of  wagon  service,  and,  in  con- 
nection with  this,  special  cars  and  trains  for 
transportation  of  express  matter  «:t  high  speed. 

2.  The  creation  of  transportation  biisine^?> 
for  carriage  to  and  from  all  advantageous  pro- 
ducing points  of  game,  poultry,  fish,  oysters, 
and  fruit  to  localities  where  these  commodities 
are  not  easily  obtainable. 

3.  The  creation  of  a  no\'el  method  of  selling 
goods  for  merchants  by  collecting  on  delivery  the 


amount  of  invoice  and  returning  cash  to  the 
shipper. 

4.  The  creation  of  a  method  of  collecting  the 
proceeds  of  negotiable  paper  and  assuming,  for 
the  time  being,  responsibility  of  indorsees. 

5.  The  creation  of  an  efficient  means  of  safe 
transportation  of  moneys  and  valuables  shipped 
by  individual  citizens  and  by  firms,  banks,  rail- 
roads, and  the  government.  In  one  year 
$4,000,000,000  have  been  shipped  in  the  United 
States  through  the  express  companies  in  this 
manner. 

6.  The  creation  of  a  vast  and  perfect  network 
of  money-order  agencies.  The  present  number 
of  these  agencies  is  estimated  at  40,000. 

The  creation  of  improved  facilities  for 
immediate  transportation  of  foreign  goods  from 
ports  of  entry  to  destination.  Heavy  bonds  are 
demanded  by  the  government  and  given  for 
proper  execution  of  this  service. 

Origin  and  Evolution  of  the  Express  Idea. — 
The  ^Express*  idea  sprang  from  the  system  of 
sending  parcels  in  care  of  coach-drivers,  by 
Btage-coach,  and  from  the  shipping  of  such  par- 
cels in  care  of  captains,  by  coasting  vessels. 

When  the  railroads  took  the  place,  gradually, 
of  the  coaches,  much  parcel  traffic  was  per- 
formed by  means  of  the  steam-cars.  Then  the 
conductors  of  these  cars  had  to  assume  responsi- 
bility for  safe-keeping.  Eventually,  this  transfer 
overcrowded  them  with  work.  A  division  of 
duties  naturally  followed.  Finally,  the  railroads 
insisted  that  their  employes  should  chose  between 
railroad  and  the  supplemental  delivery  traffic. 

The  principal  events  following  this  decision 
were : 

1838-9.  The  starting  of  an  express  company, 
to  operate  in  New  England.  Alvin  Adams,' 
who  later  began  business  for  himself  in  New 
York,  was  with  this  company. 

1839.  ^Harnden's  Express*  started  between 
New  York  and  Boston. 

1840.  ^Adams'  Express®  began  operations 
between  the  same  points. 

1840-45.  Other  expresses  opened  up  busi- 
ness, extending  service  to  Philadelphia,  Balti- 
more, Washington,  Buffalo,  Pittsburg,  Detroit, 
Chicago,  Cincinnati,  Louisville,  St  Louis,  and 
New  Orleans. 

The  men. most  active  in  the  new  field  at  this 
time  were ,  William  F.  Hamden.  William  B. 
Dunsmore,  Henry  Wells,  Edward  P.  Sanford, 
Samuel  M.  Shoemaker,  Johnston  Livingston, 
and  William  G.  Fargo. 

Almost  all  of  the  western  transportation  was 
carried  on  oyer  the  Ohio,  Mississippi,  and  Mis- 
souri rivers,  with  their  tributaries^  which  in- 
cluded canals  then  recently  completed  in  several 
of  the  States  to  connect  those  rivers  with  the 
lakes. 

From  -1840  the  construction  of  railroads  con- 
tinued uninterruptedhf,.  express  business  expand- 
ing in  proportion.  Then  came  the  inauguration 
of  express  ^^continuous  lines,'*  enabling  goods  to 
be  carried  quickly  between  many  points  without 
transfers. 

At  this  period  people  sent  their  letters  by 
express  as  being  safer  than  the  government's 
mail  service.  In  course  of  time  the  authorities 
at  Washington  protested,  and  finally  prohibited 
by  law  the  private  conveyance,  without  United 
States  contract,  of  private  letters. 

1848.  The  stampede  of  gold-seekers,  1848-9, 
to  California,  brought  out  a  great  extension  of 
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the  express  system.  Mon^y  and  gold*dust  wer«- 
transmitted  direct  from  the  coast  to  ea^tera 
points  through  the  express  companies,  many  new 
agencies  being  established  for  the  purpose. 

1854.  In  this  year  a  consolidation  of  express 
interests  took  place.  ^Adams  &  Co.'  bought  up 
and  worked  several  minor  eastern  routes  and 
secured  the  right  to  much  southern  traffic. 

During  the  same  year  the  *  American  Ex- 
press Co.,'  first  established  in  1841,  was  fornially 
organized,  to  operate  from  the  east  to  the  fat 
west. 

The  ^United  States'  express  also  came  into 
existence  in  1854  to  operate  along  the  New  York 
&  Erie  railroad  and  the  route  running  westward. 

1854-5.  About  this  time  «Wells,  Fargo  & 
Co.*  were  organized.  They  started  the  famous 
*Pony  Express'  and  several  stage  lines.  Other 
firms  competed  in  these  special  forms  of  rapid 
transportation. 

1855.  The  ^National'  Express  Co.  began 
operations  in  this  year,  with  routes  between 
New  York,  Albany,  Troy,  Saratoga,  Whitehall, 
Rutland,  and  Montreal. 

1858.  Wells,  Fargo  &  Co.  and  the  Pony  Ex- 
press lines  organized  the  "Overland  Mail  Co.,' 
which,  until  the  completion  of  the  Union  Pacific 
railroad,  carried  the  whole  of  the  United  States 
mails  between  the  Missouri  river  and  the  Pacific 
coast.  By  this  time  the  express  had  become  a 
recognized  necessity  in  the  commercial  and  in- 
dividual transactions  of  the  country.  Its 
lines  had  amplified  in  every  direction.  It  had 
attracted  to  itself  sufficient  capital  to  place  it 
on  a  firm  financial  basis.  Obli^^ations  to  insure 
the  safe  and  speedy  transmission  of  merchan- 
dise, valuables,  and  money  were  readily  as- 
sumed. When  loss  or  damage  occurred,  due 
reparation  "was  promptly  made.  Thieves  were 
and  are,  to-day,  followed  up  by  them  until 
caught  and  punished. 

1861.  Henry  S.  Plant  and  associates  organ- 
ized the  •Southern  Express  Co.,'  which  operated 
principally  in  the  southern  States. 

1861-5.  Upon  the  breaking  out  of  hostilities, 
the  express  was  the  only  means  of  communica- 
tion between  soldiers  in  the  field  and  their 
friends  at  home.  Government  securities,  being 
purchased  largely  by  the  people,  were  sent  by 
government  through  the  express,  it  being  offi- 
cially recognized  that,  during  that  critical  period, 
the  express  was  much  safer  than  the  official  mail 
service. 

After  the  war  a  contract  was  made  by  the 
United  States  government  with  the  Adams  Ex- 
press Co.,  acting  for  itself  and  other  companies, 
to  transmit  all  securities  and  moneys  of  the 
government  by  express. 

1865-1910.  This  period  represents  a  phe- 
nomenal growth  of  the  express  movement.  The 
present  organization  of  the  great  companies, 
each  with  the  experience  of  half  a  century  to 
gtiide  it,  is  practically  perfect  in  its  workings 
and  labors  continuously  at  high  tension  to  keep 
even  pace  with  calls  which  increase  day  by  .day. 
As  railroad  and  steamship  facilities  become 
more  and  more  complete  the  pressure  becomes 
greater. 

The  routes  now  aggregate  over  250,000 
miles.  The  total  number  of  packages  huidled 
per  annum  has  reached  nearly  150,000,000.  The 
estimated  total  of  men  employed  is  75^000,  with 
^,000  horses^  and  lo^oop  vehicles.  •  The  annual. 


incomes  from  operation  of  the  4  principal  com- 
panies in  the  U.  S.  now  aggregate  $102,500,000. 

Bstpressed  Oils,  in  chemistry,  oils  obtain- 
able from  bodies  by  pressing,  to  distinguish 
them  from  mineral  and  essential  oils,  which  last 
are  obtained  by  distillation. 
■  Expulsion.  Usually  this  word  is  used  to 
describe  the  act  of  depriving  one  or  more  mem- 
bers of  a  political  or  corporate  organization,  or 
of  a  society,  of  their  right  of  membership.  The 
act  is  frequently  brought  about  by  a  vote  ol 
the  organization  or  society  after  the  submission 
of  a  committee  report,  for  some  violation  of 
duty  or  some  other  offense  rendering  such  mem- 
ber or  members,  in  the  opinion  of  their  associ- 
ates, unfit  or  unworthy. 

It  is  provided  in  the  Constitution  of  the 
United  States  that  the  members  of  the  Senate 
or  House  of  Representatives  may  expel  mem- 
bers of  their  respective  bodies,  by  a  two-thirds 
vote,  for  disorderly  conduct. 

Corporations  have  the  right  of  expulsion  in 
cases  where  good  order  and  proper  control 
make  the  exercise  of  such  power  essential  as, 
for  example,  (i)  when  the  offense  is  not  within 
corporate  duties,  but  nevertheless  disgraceful 
or  infamous,  or  (2)  when  the  offense  is  against 
his  duty  as  a  corporation  member  or  officer  or 
director,  or  (3)  when  the  offense  is  of  such  a 
character  as  to  infringe  corporation  rules  and 
the  statutes  at  the  same  time. 

Before  a  person  can  be  expelled  from  a  cor- 
poration or  society  for  disgraceful  conduct  out- 
side of  the  jurisdiction  of  such  organizations,  a 
previous  conviction  by  jury  is  necessary  before 
expulsion.  If  the  offense  is  against  or  in  viola- 
tion of  corporation  or  society  rules  or  duties,  a 
trial  and  conviction  may  be  had  before  the  au- 
thorities of  the  organization. 

The  word  ^expulsion'*  is  also  used  to  de- 
scribe the  ejection  of  peoole  from  meetings 
when  they  create  a  disturbance  or  otherwise 
make  their  presence  obnoxious.  Those  who 
convene  meetings  have,  in  the  eyes  of  the  law, 
the  riglit  to  expel  objectionable  persons,  pro- 
viding they  only  use  as  much  force  as  is  neces- 
sary for  the  purpose. 

Club  members  are  not  liable  to  expulsion 
for  strikinjer  fellow  members,  refusing  to  submit 
to  arbitration,  refusing  to  pay  awards  of  arbi- 
tration, or  refusal  to  pay  dues  alter  illegal  sus- 
pension. 

Non-members  of  any  organization,  if  present 
at  any  meeting  of  such  organications,  are  liable 
to  expulsion. 

The  Constitution  of  the  United  States  pro- 
vides that  Federal  judges  cannot  be  expelled 
from  their  posts  during  good  behavior.     See 

DiSFRANCHtSEHBMT. 

Expunging  Resolution.  See  Ccnsuw.  Con- 
gressional. 

Extension,  in  physics  and  metaphysics,  that 
property  of  a  body  by  which  it  occupies  a  por- 
tion of  space.  Extension  is  an  essential  as 
well  as  a  general  property  of  matter,  for  it 
is  impossible  to  form  a  conception  of  matter 
however  minute  may  be  the  particle,  without 
connecting  with  it  the  idea  of  its  having  a  cer- 
tain bulk  and  occupying  a  certain  quantity  of 
space.  Every  body,  however  small,  must  have 
length,  breadth,  and  thickness;  that  is.  it  mr^t 
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possess  the  property  of  extension.  Figure  or 
form  is  the  result  of  extension,  for  we  can- 
not conceive  that  a  body  has  length,  breadth, 
and  thickness  without  its  having  some  kind  of 
figure,  however  irregular.  In  logic,  extension 
is  the  extent  of  the  application  of  a  general 
term,  that  is,  the  objects  collectively  which  are 
included  under  it ;  thus  European  is  more  exten- 
sive than  French,  Frenchman,  German,  etc.  Mat- 
ter and  mind  are  the  most  extensive  terms  of 
which  any  definite  conception  can  be  formed. 
Extension  is  contrasted  with  comprehension  or 
intension.    See  Physics. 

Extension,  University.  See  Education; 
University  Extension. 

Extension  Teaching.  See  Home  Educa- 
tion; University  Extension. 

Extenuating  Circumstances,  in  legal  prac- 
tice, those  circumstances,  in  connection  either 
witn  the  position  of  the  prisoner  or  with  the 
act  alone,  which  are  taken  into  consideration  by 
the  court  in  mitigation  of  the  punishment.  The 
previous  good  character  of  the  person  convicted 
may  always  be  proved  as  a  circumstance  giving 
him  some  claim  to  leniency  of  punishment.  Be- 
sides character,  there  are  other  circumstances, 
the  presence  of  which  in  a  case  sometimes 
serves  to  mitigate  the  sentence,  sometimes  to 
take  the  act  done  out  of  the  category  of  crime 
altogether.  One  is  youth.  Thus,  no  act  done 
by  any  person  under  seven  years  of  age  is  a 
crime.  Defective  mental  power  in  the  person 
convicted  will  always  be  considered  in  determ- 
ining the  severity  of  his  sentence.  Such  dis- 
ease of  mind  as  prevents  a  man  from  knowing 
that  the  act  he  does  is  wrong  will  excuse  him 
from  the  consequences  of  an  act  otherwise  crim- 
inal. Drunkenness,  when  voluntary,  is  not  held 
an  extenuating  circumstance,  but  if  a  man  is 
made  drunk  by  the  fraudulent  administration 
of  drugs,  and  while  under  their  influence  kills 
another,  not  knowing  what  he  does,  the  act  is 
not  a  crime.  It  is  a  good  excuse  for  persons 
charged  with  crime  that  they  have  been  com- 
pelled by  others  by  threats  of  death  or  great 
violence  to  do  the  criminal  act;  and  the  acts 
of  a  married  woman  in  presence  of  her  husband 
are  presumed  to  be  done  under  his  coercion, 
and  so,  unless  the  presumption  is  rebutted,  trill 
be  excused.  Ignorance  of  the  law  is  no  excuse 
for  an  offense.  Nor,  in  general,  will  ignorance 
of  facts  be  a  ^ood  excuse,  though  in  particular 
circumstances  it  might  form  a  valid  defense. 
Sir  James  Fitzjames  Stephen  states,  in  lan- 
guage purposely  va«ue,  to  represent  the  vague- 
ness of  the  law,  a  principle  under  whidi  the 
stress  of  necessi^  is  held  to  excuse  acts  other- 
wise criminal.  He  says:  *An  act  which  would 
otherwise  be  a  crime  may  in  some  cases  be  ex- 
cused if  the  person  accused  can  show  that  it 
was  done  only  in  order  to  avoid  consequences 
which  could  not  otherwise  be  avoided,  and 
which,  if  they  had  followed,  would  have  in- 
flicted on  him  or  on  others  whom  he  was  bound 
to  protect  inevitable  and  irreparable  evil,  that 
no  more  was  done  than  was  reasonably  neces- 
sary for  that  purpose,  and  that  the  evil  inflicted 
by  it  was  not  disproportionate  to  the  evil 
avoided.* 

Extinct  Animals.  Many  animals  which 
inhabited  the  earth  in  ^ygone  periods  have  en- 
tirely disappeared,  leaving  not  even  a  modem 
representative  of  their  race.    Others^  no  doubt, 


were  known  to  pre-historic  peoples,  ooaeenuBg 
which  no  record  has  come  down  to  usi.  But, 
within  the  period  of  recorded  observations, 
many  animals  have  lived  and  died  out;  various 
causes  contributing  to  their  extermination,  not 
least  among  these  being  the  presence  of  man- 
kind. Man  reconstructs  the  face  of  the  earth 
to  suit  his  needs:  he  cuts  down  forests,  plows 
or  burns  over  prairie  lands,  changes  the  course 
of  rivers,  drains  the  swamps,  and  thus  destroys 
the  natural  environment  of  many  of  nature's 
wild  children.  Then,  too,  he  destroys  crea- 
tures directly;  he  kills  them  for  food,  for 
clothing,  or  for  other  utilitarian  purposes;  he 
hunts  them  because  he  fears  them,  as  dangerous 
foes  to  himself,  or  to  his  agricultural  pursuits ; 
he  destroys  them  for  his  sport;  and,  finally,  he 
draws  them  from  feral  conditions  by  domestica- 
tion. Not  only  thus  does  man  directly  injure 
the  wild  creatures ;  but  his  coming,  accompanied 
by  exterminating  influences,  kills  out  certain 
other  creatures.  These,  when  man  has  destroyed 
their  natural  prey,  practically  die  of  starvation 
before  they  can  adapt  themselves  to  changed 
conditions.  Then  the  domestic  dogs,  cats,  etc., 
help  on  the  work  of  slaughter  in  certain  ways, 
by  preying  m)on  wild  life. 

That  pre-historic  man  was  partially  respon- 
sible for  the  extinction  of  certain  animals, 
scientists  are  agreed;  but  they  are  also  assured 
that  except  in  the  cases  of  the  horse,  the  cameU 
and  perhaps  the  domestic  dog,  the  extinction 
was  due  more  to  their  inability  to  adapt  them- 
selves readily  to  the  changes  of  climate  of  that 
remote  time,  than  to  human  agency.  The  wild 
progenitors  of  the  horse  and  camel  have  not 
been  known  in  historic  times.  That  aboriginal 
roan  in  Europe  aided  the  elemental  forces  in 
their  work  of  destruction,  by  hunting  to  death 
the  mastodon,  and  the  great  cave-haunting  lions, 
bears  and  hyenas,  and  other  huge  creatures  or 
his  time,  is  most  probable;  but  in  America 
this  is  not  at  all  likely  to  have  been  the  case. 

Since  the  earliest  records  were  made,  how- 
ever, various  species  have  been  eliminated  from 
the  European  fauna;  many  from  that  of  the 
other  continents  as  well.  In  the  days  when  the 
Romans  fought  the  Dacians,  various  members 
of  the  cat  family  were  common  alonj^  the  Rhine- 
Danube  frontier,  among  them,  lions,  tigers, 
leopards,  and  wild-cats.  They  found  also  the 
great  herds  of  wild  cattle,  which  have  entirely 
vanished.  The  ibex,  too,  is  gone,  and,  but  for 
the  protective  legislation,  the  chamois  and  the 
deer  would  have  been  exterminated,  as  well. 
The  bear,  the  beaver,  the  wolf,  and  the  wild 
boar,  have  all  gone,  within  the  last  lo  centuries, 
from  Britain,  the  wild-boar,  which  was  hunted 
by  royal  cavalcades,  disappearing  at  the  close 
of  the  17th  century. 

Records  concerning  Asiatic  animals  show 
few  cases  of  extinction  except  those  of  a  ^ew 
cases  of  a  species  of  sea-cow  native  to  the 
Commander  Islands,  off  the  Kamchatkan  coast. 
This  animal,  the  rhytina,  was  pursued  "for  its 
flesh,  chiefly,  and,  so  far  as  is  known,  the  kwt 
survivor  was  killed  in  1768.  Among  the  Same 
islands  lived  the  now  extinct  Pklhas's  cormorant, 
a  great  bird  also  exterminated  because  of  Hs 
edible  quality. 

Animals  which  "are  rcftrfcted  fe  hibitat  td 
small  islands  seem  If^Ie  to  suffer  from  tlie  in- 
roads of  man,  more  sofely  and  swiftly,  because 
they  luive  ho  adequate  means  of  escape. 
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luch  examples  beihg  furnished  of  birds  whose 
power  of  night  is  Hmited.  Such  species,  espe- 
dally  in  the  Australasian  and  South  Sea  islands, 
bavc  been  in  almost  all  cases,  destroyed  i  not- 
ably sevend  representatives  of  the  moa  tribe  in 
New  Zealand,  the  dodo,  the  solitaire,  and  certain 
parrots,  raib^  and  fowls.  The  disappearance 
of  the  gigantic  edible  tortoises  from  the  islands 
of  the  Indian  Ocean  and  from  the  Galapagos, 
presents  another  striking  instance  of  the  ex- 
termination of  animals  owing  to  man's  depreda- 
tions. 

Both  A&4ca  and  America  have  presented 
fieldd  for  indiscriminate  slaughter.  In  the 
former  continent,  where  once  there  roamed 
great  hends  of  antelopes,  countless  buffaloes  and 
elephants,  the  .slaughter  has  been  so  great  since 
the  middle  of  the  19th  centur;y  as  to  make  many 
of  these  denizens  of  plain  and  forest  extremely 
rare,  if  not  altogether  extinct.  The  search  for 
hides  was  perhaps  the  strongest  destructive 
force ;  but  the  Europeati  hunters  for  *big  game,* 
and  their  followers,  have  done  much  in  the 
same  direction.  The  mountain  zebra,  the  quag- 
ga,  and  various  species  of  antelopes  are  ex« 
angles  of  this;  while  the  giraffe,  to  escape 
entire  extinction,  has  retired  to  almost  inacces- 
sible regrions  in  the  Kalahari  Desert  and  north- 
ward. 

As  for  America,  with  her  long  list  of  lost 
apedes,  most  people  are  more  or  less  acquainted 
with  the  efforts  that  have  been  made  (and  some- 
t^es  with  signal  success),  within  the  p^st 
few  years,  to  save,  by  protective  legislation, 
stich  of  her  native  birds  as  are  still  found ;  and 
to  prevent  the  wholesale  slattifhter  of  fier 
wild  denirens  of  field  and  forest.  The 
best-known  example  of  extinction  is  fui^ 
nished  by  the  bison  (q.v.),  which  roamed 
in  Tast  herds  over  the  grass  lands,  until  it  was 
destroyed  by  hide-gatherers;  so  that  now  there 
are  no  wild  bison  except  one  smaM  herd,  care- 
fully protected  by  law,  dwelling  beyond  the 
Nor^  Saskatchewan  River.  The  American 
sea-elephant  and  the  monk-seal  are  also  prac- 
tically gone;  and  the  long  lists  5f  birds,  from 
fhe  great  auk  and  the  passenger  pigeon'  to  the 
Califofnia  eondor,  give  evidence  how  much  this 
continent  has  been  depleted  as  to  its  wild  life. 
Many  fishes,  too,  have  decreased  or  whoUy  ^is- 
a^eared;  and  there  is  no  doubt  tha^,  but  for 
timeb^  protection,  many  species,  now  snnall, 
would  soon  follow  these  vanished  representa- 
tives of  the  earlier  fauna,  and  swell  the  already 
lamentably  long  list  of  extinct  animals.  See 
Species,  Extinction  of.  l  H.  Heluek, 
Dewitt  Clinton  High  School,  New  York  City. 

Extinction  of  Spedea*    See  Sfbou. 

Bxtra-uterine  Qoatatkm.    See   Pregn Airor. 

Extract,  a  term  to  denote  all  that  can  be 
dissolved  out  of  a  substance  by  a  specified  men- 
struum, such  as  Water,  alcohol,  ether,  etc.  In 
I  modern  pharmacy  the  term  is  applied  to  two 
kinds  of  preoaration  from  vegetables.  One  is  ob- 
tained by  oigesting  the  plant  in  water  or  other 
solvent,  and  evaporating  or  distilling  away  the 
excess  of  solvent  till  the  extracted  matter  is 
sufficiently  mspissated.  The  other  is  obtained  by 
bruising  the  plant  in  a  mortar,  separating  the 
Juice,  warming  it  till  the  green  coloring  matter 
separates,  and  filtering  it  off.  The  juice  is 
next  heated  till  the  albumen  coagulates,  and 
ttgain  fiHercd.    The  Juice  is  now  evaporated  to 


a  syrup,  die  green  oaring  matter  added  aira 
well  mixed,  and  the  evaporation  is  thereafter 
continued  till  the  required  concentration  is  at- 
tained. Extracts  must  be  capable  of  being  re- 
dissolved,  so  as  to  form  a  solution  like  that  nom 
which  they  were  derived.  Extracts  are  itted 
in  cookery,  medidoe,  and  the  mannfaottfre  of 
perfumexy. 

Extract  of  Meat  is  a  soft,  yellowisk- 
brown,  solid  or  very  thick  syrup,  which  is  em- 
ployed as  a  portable  soup.  It  is  now  manufac- 
tured on  the  large  scale  by  processes  proposed 
bjr  Liebig.  Finely  chopped  flesh  is  exhausted 
with  water,  the  extract  is  heated,  when,  at  133° 
F„  albumen  coagulates;  afterward  the  blood 
coloring  matter  also  separates,  and  when  these 
are  removed  and  the  clear  liquid  is  evaporated 
at  a  low  temperature,  the  extract  is  ready. 
This  substance  has  a  characteristic  odor  of 
roast  meat,  has  a  strong  taste,  dissolves  in 
water,  and  forms  a  not  unpalatable  soup.  It 
contains  no  fibrin,  gelatine,  albumen,  or  fat, 
but  creatine,  inosic  acid,  and  other  organic 
bodies  are  present,  and  it  is  especially  rich  in 
potassic  sahs  and  in  phosphoric  acid.  It  has 
the  invaluable  proper^  of  not  spoiling  by  keep- 
ing; and  it  ha&  been  strongly  recommended  for 
its  nutritious  qualities;  but  its  price  limits  the 
sale,  and  there  is,  besides,  a  dislike  to  food 
from  other  sources  than  perfectly  fresh  and  new 
meat  It  is  very  useful,  however,  for  travelers, 
for  troops,  and  for  au  persons  who  have  to 
carry  supplies  of  food  about  with  them,  or  to 
prepare  it  rapidly. 

Bxtradl'tfton  is  the  stirrender  of  a  criminal 
who  has  escaped  from  a  territory  nnder  one 
government  and  tak^n  refuge  in  a  territory  under 
anodier  government.  Extradition  has  two  spe- 
cific meanings  in  the  United  States.  In  the 
first  place  it  refers  to  the  surrender  by  one 
State  government  of  a  criminal  who  seeks 
asylum  from  another  State  of  the  Union  in 
which  he  is  held  to  be  guilty  of  a  heinous  crime. 
(See  ExTRADmoK,  Interstate.)  In  the  second 
place,  it  refers  to  the  surrender  of  a  criminal 
by  one  nation  to  another.  The  demand  for  ex- 
tradition made  by  one  nation  of  another  is  a 
matter  of  international  law,  and  implies  merely 
the  control  to  'be  exercised  by  one  nation  over 
the  right  of  affording  asylum  claimed  by  another. 
The  Jay  Treaty  of  19  Nov.  1794  with  Great 
Britain  specified  for  powers  of  extradition  dur- 
ing a  period  of  n  years.  After  its  expiration 
in  1807  no  provisions  for  international  extradi- 
tion were  renewed  witil  1842  when  the  Ashbor- 
ton  treaty  of  9  August  of  that  year  with  Great 
Britain  was  concluded,  in  which  extraditable 
offenses  were  enumerated.  France  on  9  Novem- 
ber was  the  next  country  to  enter  into  a  treaty 
of  extradition  with  the  United  States,  since  when 
treaties  have  been  arranged  with  some  24  foreign 
governments  providing  for  the  mutual  extradi- 
tion of  criminals,  fugitives  from  justice,  charged 
with  heinous  crimes,  among  which  are  enumer- 
ated robbery,  burglary,  arson,  rape,  embezzlement 
and  the  making  and  circulation  of  counter* 
fcit  money.  In  order  to  Justify  a  claim  for  ex- 
tradition, it  is  necessaiy  to  establish  that  the 
supreme  political  authority  in  the  country  where 
the  crime  has  been  committed  has  made  a  demand 
for  the  criminal's  iwrrender;  that  an  inquinr  has 
been  made  into  the  facts  of  the  case  by  a  indge 
or  United   States  commissioner,   nnder 
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tion  of  the  President^  in  cases  where  the  demand 
conies  to  the  United  States  government  from 
abroad ;  that  a  complaint  be  made  on  oath  be- 
fore the  judge  or  commissioner ;  that  a  warrant 
/  be  issued  by  the  judge  or  commissioner  for  the 

apprehension  of  the  party  charged:  that  the 
charge  be  supported  by  .suitable  evidence ;  that 
a  certificate  be  sent  to  the  President  of  the. 
United  States  signed  by  the  commissioner,  and 
stating  that  the  charges  are  sufficiently  well- 
grounded  to  warrant  a  surrender;  that  such  cer-. 
tificate  so  satisfy  the  President  that  he  grant 
the  writ   of  surrender. 

The  British  extradition  act  of  1870  makes, 
special  provision  that  no  criminal  shall  be  sur- 
rendered for  a  political  offense,  and  that  the. 
criminal  shall  not  be  tried  for  any  but  the  crime 
of  which  he  was  demanded.  In  1890  an  ex- 
tradition treaty  was  ratified  between  Great- 
Britain  and  the  United  States  extending  some- 
what the  list  of  extraditable  offenses  in  the  di-. 
rection  of  the  commercial  crimes  of  fraud  and 
embezzlement.  Consult:  Moore's  ^Treatise  on 
Extradition  and  Interstate  Rendition*   (1891). 

Extradition,  Interstate.  The  New  Eng- 
land Confederation  of  1643  provided  for  mutual 
extradition  of  criminals  between  the .  different 
provinces;  the  Articles  of  Confederation  did 
likewise ;  and  the  Constitution  provides  for*  it  be- 
tween the  States,  which  are  independent  coun- 
tries in  all  save  the  functions  they  have  re- 
signed to  the  general  government  But  the 
wording  of  the  provision,  though  as  definite  as 
it  can  safely  be  made,  leaves  room  for  the  widest 
difference  in  con$tructk>n,  and  the  evasion  of 
the  mandate  in  a  large  share  of  the  cases  that 
arise.  It  is:  *A  person  changed  in  any  State 
with  treason,  felony,  or  other  crime,  who  shall 
flee  from  justice,  and  be  found  in  another  State, 
shall,  on  demand  of  the  executive  authority  01 
the  State  from  which  he  fled,  be  delivered  up, 
to  be  removed  to  the  State  having  jurisdiction 
of  the  crime. ^*  But  must  the  offense  be  a  crime 
by  the  law  of  the  State  requisitioned  as  well  as 
of  the  State  demanding?  The  judicial  decisions 
say  decidedly  no — that  *the  obligation  to  sur- 
render the  fugitive  ...  is  the  same  as  if  the 
alleged  act  was  a  crime  by  the  laws  of  both.* 
On  the  other  hand,  the  State  executives,  for 
obvious  reasons,  have  stubbornly  refused  to  tie 
their  hands  from  exercising  discretion,  and 
have  again  and  again  acted  on  the  theory  that 
the  offense  must  be  a  crime  by  the  law  of  their 
own  State.  Thus,  in  the  Dorr  Rebellion  (q.v.), 
Gov.  Cleveland  of  Connecticut  refused  to  ex- 
tradite Dorr  —  though  Dorr  was  actually  using 
Connecticut  soil  to  organize  an  attack  on  Rhode 
Island  —  on  the  ground  that  the  latter 's  treason 
laws  were  not  valid  outside  itself;  and  Gov. 
Seward  of  New  York  refused  to  surrender  per- 
sons charged  with  stealing  slaves  (though  his 
predecessors  had  done  so),  on  the  ground  that 
it  was  not  a  crime  by  New  York  law,  by  com- 
mon law,  or  the  common  consent  of  civilized 
nations.  Even  the  principles  of  decision  are 
not  agreed  upon.  In  some  States  the  courts 
hold  that  the  courts  of  the  State  making  the  de- 
mand are  entitled  to  decide  as  to  the  sufficiency 
of  the  cause;  in  others  their  own  courts  make 
their  own  law  without  regard  to  that  of  the 
other  States.  Still  another  question  is,  whether 
the. governor  has  any  discretion  in  the  matter, 
supposing  his  State  law  te  demand  extradition. 


The  answer  Is*  somewhat  startling ;  it  is,  that  the 
governor  legally  has  no  discretion,  that  he  is 
imperatively  bound  to  issue  the  warrant,  but 
if  he  does  refuse,  there  is  no  power  to  compel 
him  and  no  punishment  for  the  refusal.  The 
Constitution^  iii  other  words,  has  issued  an  im- 
perative mandate  with  no  provision  for  its  en- 
forcement. Indeed,  it  is  difficult  to  see  how 
there  could  be  any;  the  only  remedy  being  a 
State  impeachment  of  its  executive  for  malfeas- 
ance, which  is  out  oi  the  question  In  such  cases. 
The  forms  of  interstate  extradition  are  provided 
m  the  act  of  1793.  The  accused  miist  be  in- 
dicted in  the  State  where  the  offense  is  com- 
mitted; if  the  magistrate  before  whom  the 
charge  is  brought  is  satisfied  of  its  truth,  he 
issues  a  warrant  for  the  arrest  of  the  criminal, 
and  a  copy  is  forwarded  to  the  executive  of  the 
State,  who  makes  requisition  for  the  fugitive's 
surrender  on  the  executive  of  the  State  to  which 
he  has  fled.  If  the  latter  is  satisfied  of  the  le- 
gality of  the  process  and  the  sufficiency  of  the 
evidence  of  guilt,  he  is  to  issue  a  warrant  for 
surrender;  but  habeas  corpus  proceedings  may 
always  be  interposed.  The  expense  of  the  pro- 
ceedings and  transportation  is  borne  by  the 
State  making  the  demand. 

Extraordinary  Ray.     See  Light. 

Extravagan'tes,  two  collections  of  decre- 
tals and  constitutions  of  popes  which  wer^ 
made  up  subsequent  to  131 7.  Before  the  Ex- 
travagantes  the  Canon  Law  comprised  the 
Decretum  of  Gratian  (1234),  the  Liber  Sextus 
(1298),  and  the  Clementina  (1317).  No  fur- 
ther collections  were  made  by  papal  command^ 
nor  were  any  further  collections  officially  pro- 
mulgated; nevertheless,  two  collections  were 
made  by  jurists,  the  Extravagantes  of  John 
XXII.,  and  the  Extravagantes  Communes; 
and  these,  though  lacking  official  promulgation, 
came  in  time  to  be  recognized  as  part  of  the 
Canon  Law.  The  Extravagantes  of  John  XXII. 
consist  of  constitutions  of  that  Pope  only;  the 
E,  Communes  comprise  decretals  of  several 
popes  between  1298  and  1484.  The  Extrava- 
gantes  are  so  called  because  they  wander  out 
beyond  (extravagantur)  the  limits  of  previous 
collections. 

Extravaganxa,  eks-triv-a-gSn'za,  in  mnsic 
and  the  drama,  a  species  of  composition  de- 
signed to  produce  effect  by  its  wild  irregularity 
and  incoherence;  differing  from  a  burlesque  in 
being  an  original  composition  and  not  a  mere 
travesty.    Sec  Drama;  Stage. 

Extravasa'tion,  in  contusions  and  other 
accidents,  occurs  when  blood  vessels  are  rup- 
tured by  the  injury,  and  the  blood  finds  its  way 
into  the  neighboring  tissue^.  A  good  illustra- 
tion may  be  found  in  an  ordinary  bruise,  when 
the  jSart  becomes  blue  in  consequence  of  the 
vessels  having  been  ruptured,  and  blood  having 
escaped  into  the  tissues.  Extravasation  in  the 
cranium  is  a  most  serious  accident,  as  the  pres- 
sure on  the  brain  which  is  the  result  often  pro- 
duces death  very  rapidly.  The  term  is,  ho>yever, 
applied  to  the  escape  of  any  fluid  into  the  tissues 
from  the  vessels  or  cavity  containing  it. 

Extreme  Unction,  a  sacrament  of  the 
Roman  Catholic  Church  for  the  bodily  and 
spiritual  comfort  of  the  sick  whose  death 
is  deemed  to  be  imminent.  The  words  of 
the  apostle  St  James  in  his  epistle,  ch.  v.^  ^la 
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any  amonsf  you  sick^*  etc.,  relate  to  .this  sacra^ 
ment.  The  unction  therefore  is  administered  to 
the  sick,  and  to  those  only  who  are  in  danger 
of  death  from  sickness  or  from  injury  or  acci- 
dent; hence,  it  is  not  administered  to  persons 
under  sentence  of  death,  nor  to  those  about  to 
undergo  a  dangerous  surgical  operation,  or  the 
like;  neither  is  it  administered  to  children  who 
have  not  reached  the  age  of  reason;  for  the 
principal  end  of  this  sacrament  is,  riot  restoration 
of  bodily  health,  but  forgiveness  of  sins.  *If  he 
has  committed  sins  they  shall  be  forgiven  him.* 
In  the  passage  from  St.  James  are  found  all  the 
essential  conditions  of  a  sacrament,  namely, 
the  •outward  sign,*  to  wit:  the  anointing  and 
the  prayer  of  faith;  and  the  ^inward  grace,* 
tyiMiied  by  the  outward  sign,  namely,  for- 
lOveness  of  sins.  The  divine  institution  of  this 
sacrament  is  implied  in  the  words  of  the  gospel 
of  St.  James  where  it  recommends  its  use  and 
'  declares  its  efficacy  for  the  remission  of  sins. 
Nevertheless  extreme  unction  is  not  adminis- 
tered save  after  the  person  has  made  confession 
of  his  sins  and  received  absolution  in  the  sacra- 
ment of  penance.  In  administering  extreme 
unction  the  priest,  with  olive  oil  that  has  been 
blessed  by  the  bishop,  anoints  the  organs  of  the 
sense,  pronouncing  at  each  anointing  the  words, 
*By  this  holy  unction  and  by  his  most  tender 
mercy  may  the  Lord  forgive  thee  whatsoever 
sin  thou  hast  commited  by  sight*  (Per  visum), 
or  •by  hearing*    (per  auditum),  etc 

Exama,  Sks-oo'ma,  Great  and  Little,  two 
•of  the  Bahama  Islands.  The  Great  Exuma  is 
30  miles  long  and  3  miles  wide,  and  has  a 
^ood  harbor.  Little  Exuma  has  also  a  good 
harbor.  The  two  islands  together  with  Exuma 
Keys  have  an  area  of  about  no  square  miles. 
Pop.  2,374. 

EyaSy  i'as,  in  falconry  (q.v.),  a  hawk 
reared  from  the  nest. 

Eyck,  ik,  Hubert  van,  Flemish  painter:  b. 
Maaseyck,  near  Liege,  Belgium,  1366;  d.  Ghent 
18  Sept  1426.  It  has  been  claimed  that  he  and 
his  brother  Jan  were  the  inventors  of  oil  paint- 
ing. For  transparent  and  brilliant  coloring  and 
minute  finish  their  works  have  never  been  sur- 
passed. Their  masterpieces  are  for  the  most 
part  in  Ghent,  Bruges,  Antwerp,  Berlin,  Munich, 
and  Paris.  The  only  painting  that  can  now 
certainly  be  assigned  to  Hubert  is  the  altar- 
piece  with  folding  doors,  ^The  Adoration  of  the 
Lamb,^  begun  by  him  and  finished  by  Jan,  and 
afterward  presented  to  the  Cathedral  of  St 
Bavon,  Ghent,  where  only  the  two  central  di- 
visions now  remain,  the  wings  being  in  the  Gal- 
lery at  Berlin,  with  the  exception  of  those 
representing  Adam  and  Eve,  which  are  in  the 
Brussels  Museum. 

Eyck,  Jan  van  (also  called  Jan  van 
Brugge,  or  John  of  Bruges),  Flemish  painter: 
b.  Maaseyck  about  1381 ;  d.  Bruges  9  July  1440^ 
Hubert  (q.v.)  gave  him  his  first  instruction  in 
the  principles  of  the  art,  and  his  talents  were 
so  rapidly  and  vigorously  developed  that  he  soon 
surpassed  his  brother.  The  two  resided  at 
Bruges,  then  much  frequented  by  the  noble  and 
the  wealthy  on  account  of  its  flourishing  com- 
merce. About  1420,  or  soon  after,  they  went 
to  Ghent  for  a  considerable  time,  to  execute  to- 
gether a  work  which  Jodocus  Vydt,  a  Flemish 
noble,  had  engaged  them  to'  do.  This  is  the 
cdebrated    ^Adoration  of  the  Lamb>    for   the 


cathedral  of  Ghent;  a  jointing  which  contains 
above  300  figures,  and  is  a  masterpiece.  It  Is 
painted  on  wood,  with  side  panels  which  con- 
tain the  portraits  of  the  two  artists  and  of  their 
sister  Margaret  (q.v.),  likewise  a  painter. 

The  reputation  of  this  celebrated  painter  be- 
came very  notable,  even  during  his  lifetime,  by 
his  great  share  in  the  introduction  of  oil  paint- 
ing; the  original  invention  of  which  has  been 
incorrectly  ascribed  to  him  by  many.  It  was  a 
general  custom,  before  his  time,  to  have  for  the 
background  of  the  picture  a  flat  gold  groimd, 
from  which  the  figure  stood  out  without  per- 
spective, as  may  still  be  seen  in  numberless 
works  of  earlier  date.  Van  Eyck  followed  this 
practice  in  his  earlier  efforts,  but,  as  he  niade 
further  advances  in  his  art,  conceived  the  idea 
toward  which  there  had  been  hitherto  only 
some  distant  advances  of  giving  a  more  natural 
grouping  and  perspective  to  his  figures  by  a 
natural  background.  In  this  he  succeeded  so 
eminently,  as  many  of  his  still  remaining  works 
prove,  that  he  may  be  called  in  this  respect  the 
father  of  modem  painting,  since  he  gave  the  art 
a  new  turn  and  impulse,  and  laid  the  foundation 
of  that  high  degree  of  improvement  Which  it 
afterward  attained  in  the  brightest  era  of  the 
great  masters  who  succeeded  him  in  the  Nether** 
lands  and  in  Italy.  In  the  art  of  painting  on 
glass- he  is  considered  as  the  author  of  the  mode 
of  painting  with  colors  delicately  blended  and 
yet  so  firmly  fixed  that  obliteration  was  impos- 
sible—  an  object  before  attained  only  by  joining 
together  (in  mosaic)  several  small  panes  of  dif- 
ferent colors.  The  school  of  which  he  was,  in 
some  measure,  the  founder,  does  not  yield  in 
celebrity  to  the  best  contemporary  or  succeeding 
artists,  although  it  must  be  allowed  to  be  often 
defective  in  the  representation  of  the  extremities 
of  the  human  body  —  a  fault  occasioned  by  that 
excessive  delicacy  which  prevented  the  study  of 
naked  forms,  and  of  anatomy  in  general.  On  the 
other  hand,  the  face,  dresses,  grouping,  distri- 
bution of  light  and  shade,  are  always  superior, 
and  the  color  brilliant  and  splendid,  in  the 
works  of  this  painter  and  most,  of  his  scholars. 
Many  of  his  paintings  are  still  preserved,  either 
in  churches  and  museums,  or  in  private  collec- 
tions. 

Eyck,  Margaret  van,  Flemish  painter, 
sister  of  Hubert  and  Jan  van  Eyck:  d.  about 
1430.  A  ^Virgin  and  Child,>  in  the  National 
Gallery,  London,  watf  formerly  assigned  to  her, 
but  in  the  catalogue  of  1889  is  attributed  to  an 
unknown  painter  of  the  Early  Flemish  school; 
and  she  15  believed  to  have  executed  the  minia- 
tures in  the  missal  of  the  Duke  of  Bedford. 

Eye,  August  von,  ow'goost  f6n  fe,  Ger- 
man historian  and  critic:  b.  Furstenau,  Han- 
noverschen,  24  May  1825.  His  *The  Kingdom 
of  the  BeautifuP  (1878)  ;  <The  Life  and  Work 
of  Albert  Durer>  (i860),  together  with  his 
studies  in  art  developments  and  tendencies,  have 
been  widely  read. 

Eye,  the  peripheral  organ  of  vision  by 
which  lijght  and  images  from  the  outer  world 
are  received  and  from  which  these  images  are 
transmitted  to  the  visual  centres  in  the  brain  or 
its  equivalent  by  means  of  nerve  fibres. 

Anatomy  and  Physiology  of  the  Human  Eye. 
—  The  human  eye  is  situated  within  a  quadri- 
lateral pyramidal  cavity,  surrounded  by  bony 
walls,  called  the  orbit.     The  bony  waifs  sepa- 


Digitized  by 


google 


EYE 


fate   tWe   orbit    from   the   neighboring   cavities,    their  contents  and  to  interfere  materially  with 
namely,  the  intracranial,  the  frontal,  the  nasal,    comfortable  binocular  vision, 
and  the  Highmorean  antrum.   The  anterior  open-         The  periosteum  of  the  orbital  walls,  which 

comes  from  the  dura  mater  of  the  brain,  besides 
covering  the  bones,  furnishes  numerous  trabecu- 
la  which  hold  the  contents  of  the  orbit  in  place, 
a  sheath  for  the  optic  nerve,  a  serous  capsuie 
in  which  the  posterior  four  fifths  of  the  eye- 
ball are  encased  and  rotate  (Tenon's  capsule) ^ 
and  an  anterior  fascia-like  diaphragm  pierced 
by  the  anterior  fifth  of  the  eyeball.  The  poste- 
rior part  of  the  orbit,  besides  blood  vessel^ 
nerves,  and  muscles,  contains  the  orbital  fat, 
which  forms  an  elastic  cushion  on  which  the 
eyeball  rests.    Fig.  2. 


Fro.  I, 

Iftg  of  the  orbit  forms  the  base  of  the  pyramidal 
cavity;  the  apex  lies  in  the  depth  and  is  pene- 
trated by  a  number  of  openings  for  the  passage 
of  blood  vessels  and  nerves.  The  bony  rim  of 
the  anterior  opening  of  the  orbit  is  called  the 
orbital  margin.  It  is  made  up  of  very  hard 
bone-tissue.  Its  tipper,  outer,  and  lower  parts 
are  more  or  less  sharp  and  overhang  the  interior 
of  the  orbit  slightly.  The  nasal  pairt  is  rounded 
off  toward  the  nose. 

The  walls  of  the  orbk  are  formed  by  the 
union  of  seven  bones  of  the  ^uH  and  face.  The 
upper  wall  consists  of  the  frontal  and  sphenoid 
bones;  behind  its  margin  temporally  it  has  a 
depression  for  the  orbital  4acrimal  gkmd,  near 
its  nasal  end  there  is  a  depression  for  the 
supraorbital  artery  and  nerve  and  for  the  pulley 
through  which  the  superior  oblique  muscle  goes 
to  the  ^eball.  The  outer  wall  consists  of  the 
zygomatic  and  sphenoid  bones.  The  lower  wall, 
which  is  higher  on  its  nasal  than  on  its  temporal 
side,  consists  of  the  supramaxillary,  zygomatic, 
and  palatine  bones.  The  imfier  wall  consists  of 
the  ethnoid,  lacrimal,  and  sphenoid  bones.  All 
of  tiie  walls  have  openings  and  grooves  for  the 
passage  of  blood  vessels  and  nerves.  Where  the 
supramaxillary  and  the  lacrimal  bones  join  to- 
gether they  form  a  bony  canal  for  the  lacrimal 
nasal  duct. 

At  the  apex  of  the  orbit  lies  a  round  or  oval 
futmel-shaped  opening,  the  optic  canal  or  fora- 
men, through  which  the  optic  nerv«  comes  from 
the  brain;  it  runs  slightly  inward  and  upward. 
With  this  nerve,  and  underneath  it,  the  ophthal- 
mic artery  enters  the  orbit.  At  the  junctions  of 
the  outer  wall  with  the  upper  and  lower  one5 
two  fissures  are  formed,  the  upper  one  the  sphfj- 
noid  and  the  lower  one  the  sphenomaxillary 
fissure.  The  ophthalmic  nerve  and  vein,  and 
the  motor-nerves  for  the  eye  pass  through  the 
former. 

The  nasal  walls  of  the  two  orbits  run  nearly 
parallel  with  each  other,  while  the  temporal 
walls  converge  toward  each  other.  Therefore, 
the  axes  of  the  two  orbits  diverge  towards 
their  bases.  The  conformation  and  situation  of 
the  orbits  and  of  their  walls  differ  within  cer- 
tain linjits  very  much  in  different  individuals. 
They  are  Sometimes  so  misshaped  as  to  displace 
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The  eyeball  itself  consists  of  three  mem- 
branes and  several  additional  organs.  The 
outer  membrane,  by  which  the  shape  of  the  eye- 
ball is  retained,  has  two  parts  of  the  cornea 
(horny  membrane)  (A,  Fig.  i)  and  the  sclerotic 
(hard  membrane)  (B,  Fig.  i).  The  shape  of  the 
eyeball  is  nearly  that  of  a  sphere  with  the  seg- 
ment of  a  smaller  sphere  superadded  anteriorly. 
The  former  (sclerotic)  makes  up  about  four 
fifths,  the  latter  (cornea)  one  fifth  of  the  eye- 
ball. The  former  appears  white,  is  very  tough 
but  elastic  and  translucent.  The  latter  is,  also, 
very  tough  and  elastic,  but  perfectly  transparent 
with  a  refractive  index  like  that  of  water.  The 
sclerotic  consists  of  very  dense  connective  tis- 
sue, similar  to  tendon-tissue,  the  fibres  of  whkil 
are  interwoven  in  an  irregular  manner  and  form 
bundles.  In  a  general  way  these  bundles  run  in 
a  meridional  direction,  but  equatorial  ones  arc 
always  to  be  found  anteriorly  at  the  junctioa  Be- 
tween cornea  and  sclerotic,  and  posteriorly 
where  the  optic  nerve  enters  the  eyeball.  These 
fibres  and  bundles  are  held  together  by  a  ce- 
menting substance  in  which  lie  lymphatic  canals 
and  stationary  cells.  The  sclerotic  has  but  few 
and  small  blood  vessels  and  nerves  of  its  own, 
but  gives  passage  to  all  the  blood  vessels  and 
nerves  which  enter  the  interior  of  the  eyeball 
or  come  from  it.  The  former  are  the  ciliary 
nerves,  the  optic  nerve,  and  the  ciliary  arteries, 
the  latter  are  the  vorticous  veins  of  which 
from  four  to  six  carry  the  blood  away  from 
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Ae  interior  of  the  eyeball  at  or  near  its  equa- 
tor. Where  the  optic  nerve  enters  the  eyeoall 
there  is  not  one  large  opening  for  its  admittance 
in  the  sclerotic,  but  the  optic  nerve  fibre  bundles 
pierce  the  sclerotic  tissue  separately.  Thus  this 
part  of  the  sclerotic  has  a  sieve-like  appearance 
(lamina  cribrosa).  The  tendons  of  the  muscles 
of  the  eyeball  are  inserted  into  the  sclerotic 
after  having  pierced  Tenon's  capsule. 

The  cornea  is  joined  to  the  sclerotic  ante- 
riorly very  much  like  a  watch-crystal  to  its  rim, 
that  is  the  translucent  tissue  of  the  sclerotic 
slightly  overlaps  the  transparent  corneal  tissue 
on  the  outer  surface.  The  tissue  of  the  cornea 
proper  is  a  modified,  perfectly  transparent,  dense 
connective  tissue  which  consists  of  finest  fibres 
united  together  by  a  cementing  substance  into 
bundles  and  these  again  into  layers  {lamelUB) 
which  run  more  or  less  parallel  with  its  surface. 
The  layers  are  thicker  in  the  posterior  part  and 
grow  thinner  toward  the  surface  ana  finally 
form  one  perfectly  compact  layer,  Bowman's  or 
Reichert's  membrane,  on  the  outer  surface.  This 
may  be  looked  upon  as  the  basal  membrane  on 
which  rests  the  outermost  coating  of  several 
layers  of  epithelial  cells.  The  inmost  layer  of 
these  is  single  and  is  formed  of  cylindrical  cells, 
then  follow  flatter  and  flatter  cells  outwardly, 
the  outermost  layer  being  true  pavement  epi- 
thelium, the  cells  of  which  never  undergo  a 
homy  metamorphosis  like  those  of  the  epi- 
dermis. The  posterior  surface  of  the  corneal 
tissue  proper  is  lined  with  a  thin  elastic  vitreous 
membrane,  Descemet's  membrane,  on  which  rests 
posteriorly  a  single  layer  of  endothelial  cells.  In 
the  cementing  substance  of  the  cornea  He  very 
numerous  lymph  canals,  von  Recklinghausen's 
canals„  which  contain  the  fixed  corneal  cells 
(corneal  corpuscles)  in  lacunae-like  enlarge- 
ments. The  cornea  proper  has  no  blood  vessels ; 
a  ring  of  vascular  loops  enters  its  periphery  only 
to  the  distance  of  one  millimetre.  Where  cornea 
and  sclerotic  are  joined  the  fibres  and  lymph 
canals  of  the  one  membrane  pass  over  into  those  of 
the  other.  Here,  also,  a  larger  ring  —  like  venous 
plexus,  Leber's  venous  plexus  or  Schlemen's 
canal,  is  embedded,  by  which  fluids  from  the 
anterior  chamber  are  carried  off.  A  large  num- 
ber of  ciliary  nerves  enter  the  cornea  at  its  peri- 
phery, are  at  first  distributed  in  the  corneal  tis- 
sue proper,  then  having  been  divided  into 
brancnes  and  just  under  Bowman's  membrane 
into  terminal  fibres,  they  pierce  this  membrane 
tnd  are  lost  in  the  epithelial  cells. 

Inside  the  sclerotic  and  loosely  connected 
with  it  except  at  two  points  (the  nerve  entrance 
and  the  tendon  of  the  ciliary  muscle)  lies  the 
uveal  tract,  the  vascular  membrane  of  the  eye. 
This  memorane  is  divided  into  three  distinct 
parts  with  distinct  functions.  The  posterior  one 
is  the  chorioid  (C,  Fig.  i^  ;  forward  from  it 
h'es  the  ciliary  body  (D,  Fig.  i)  ;  and  in  front 
of  this  the  frij  (E,  Fig.  t}.  The  chorioid  be- 
gins around  the  entrance  oi  the  optic  nerve  and 
reaches  forward  beyond  the  equator  of  the  eye. 
Inwardly  it  is  lined  by  a  very  thin  elastic  mem- 
brane, the  lamina  vitrea;  outwardly  fibres  of  its 
tissue  mingle  with  those  of  the  sclerotic,  leaving 
lymph  spaces  between  them,  lamina  supra- 
chorioidea  and  fusca.  The  tissue  proper  of  the 
chorioid  is  made  up  of  very  loose  connective 
tissue  in  which  are  embedded  innumerable  stel- 
late pigmented  cells  and  endothelial  cells. 
The  pigment  in  the  stellate  cells   varies  from 


almost  no  tint  in  the  albino  to  jet  black  in  the 
negro.  In  the  loose  cormective  tissue  He,  fur- 
thermore, the  innumerable  blood  vessels  of  the 
chorioid.  The  arteries  coming  from  the  short 
posteriociliary  arteries  and  the  veins,  forming 
together  the  vorticous  veins,  lie  in  the  outer 
two,  the  capillary  blood  vessels  in  the  inner  third 
of  the  membrane    (Fig.  3).    In  the  supracho- 
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rioideal  tissue  the  long  posterior  ciliary  arteries 
and  the  ciliary  nerves  run  forward  to  the  ciliarjr 
body.  The  function  of  the  chorioid  is  the  nutri- 
tion of  the  interior  of  the  eyeball,  especially  of 
the  outer  layers  of  the  retina,  and  the  absorp- 
tion of  light. 

On  the  inside  of  the  lamina  vitrea  lies  a 
single  layer  of  mostly  hexagonal  epithelial  cells 
filled  with  pigment,  the  pigment  epithelium, 
which  though  genetically  belonging  to  the  retina, 
must  be  looked  upon  as  a  gland-like  organ  inter- 
posed between  retina  and  chorioid.  Its  cells' 
send  pigmented  offshoots  in  between  the  outer 
parts  of  the  rods  and  cones  of  the  retina  and  by 
their  secretion  give  the  rods  a  slightly  purplish 
tint,  the  retinal  purple.  This  purple  is  contin- 
ually bleached  by  the  action  of  light  and  re- 
generated in  the  dark.  Thus  photoc^emic 
changes  are  produced,  the  exact  value  of  which 
for  the  function  of  vision  is  as  yet  unknown. 

Somewhat  in  front  of  the  equator  the  chorioid 
becomes  thicker,  at  first  slowly  and  then  more 
abruptly,  and  wrinkled,  and  thus  the  second  part 
of  the  uveal  tract  in  the  ciliary  body  is  formed 
\pars  non-plicata  and  plicata).  The  thickening 
of  the  tissues  is  due  to  the  addition  of  muscular 
tissue  on  the  outside  of  the  chorioideal  tissue 
proper.  This  is  the  ciliary  muscle  or  muscle  of 
accommodation.  Its  anterior  tendon  is  inserted 
into  the  comeo-scleral  tissue  inward  of  Leber's 
plexus,  its  posterior  tendinous  fibres  are  lost  in 
the  fibrous  tissue  of  the  chorioid.  We  recognize 
in  this  muscle  two  sets  of  fibres,  one  running 
meridionally  on  the  outside,  the  other  lying 
inward  and  forward  running  in  an  equatorial 
direction.  The  tw^o  act,  however,  together.  In 
nearsighted  eyes  the  former  is  more  developed, 
in  farsighted  eyes  the  latter.  The  inner  sur- 
face of  the  ciliary  body  which  is  represented  by 
the  chorioideal  tissue  shows  about  70  meridional 
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folds,  the  dliary  processes,  on  which  microscop- 
itally  a  great  many  smaller  wrinkles  can  be  rec- 
ognized and  by  which  means  the  surface  is  im- 
mensely increased.  These  are  covered  by  the 
continuation  of  the  pigment  epithelium  and  a 
layer  of  cylindrical  unpigmented  cells,  the  con- 
tinuation of  the  retina,  the  retinal  part  of  the 
ciliary  body.  The  function  of  the  ciliary  body 
is  twofold.  Its  muscular  tissue  governs  the 
accommodation  of  the  eye;  the  wrmkled  inner 
surface  is  an  immense  secreting  surface  for  the 
production  of  the  aqueous  and  probably  also,  the 
anterior  part  of  the  vitreous  body. 

At  the  apex  of  the  ciliary  body  and  just  in- 
ward from  the  tendon  of  the  ciliary  muscle,  the 
third  part  of  the  uveal  tract  begins,  the  iris. 
This  membrane  lies  in  a  plane  almost  at  right 
angles  with  the  one  of  the  ciliary  body.  It  has  a 
round  central  opening,  the  pupil,  which  is  the 
hole  through  which  light  reaches  the  interior  of 
the  eye  and  which  is  smaller  when  much  light 
falls  into  the  eye  and  larger  under  the  reverse 
conditions.  The  tissue  of  the  iris  resembles  that 
of  the  chorioid.  It  consists  of  a  very  loose, 
sponge-like  connective  tissue,  richly  supplied 
with  stellate  pigmented  cells,  and  containing  in- 
numerable blood  vessels.  These  come  from  the 
larger  arterial  circle  at  the  periphery  of  the  iris 
formed  by  the  anastomosis  of  the  branches  of 
the  long  posterior  and  anterior  ciliary  arteries. 
They  form  a  capillary  network  near  the  pupil- 
lary edge  of  the  iris,  the  small  iris  circle. 
Both  the  anterior  and  the  posterior  surfaces  of 
the  iris  show  later  in  life  circular  folds  and 
wrinkles,  especially  near  the  periphery,  which 
result  from  the  play  of  the  pupil.  Moreover, 
the  anterior  surface  is  studded  with  smaller  and 
larger  openings  leading  into  small  pouches, 
crypts  of  the  iris.  Posteriorly  the  iris  is  covered 
by  the  continuations  of  the  two  cell  layers  which 
cover  the  inner  surface  of  the  ciliary  body.  On 
the  iris  both  of  them  are  deeply  pigmented  so 
that  without  bleaching  it  is  impossible  to  recog- 
nize the  single  cells.  This  pigmented  layer 
reaches  inward  to  the  pupillary  edge.  The 
anterior  surface  of  the  iris  is  covered  by  endo- 
thelial cells.  At  its  periphery  the  iris  tissue 
receives  fibres  which  come  from  Descemet's 
membrane  and  the  innermost  layers  of  the  cornea, 
and  which  together  form  a  network  lying  inside 
of  the  tendon  of  the  ciliary  body.  This  network 
of  fibres  which  are  partly  covered  by  endothelial 
cells  is  called  the  pectinate  ligament;  the  open- 
in|fs  in  it  are  called  Fontana's  spaces.  Through 
this  tissue  the  fluids  passing  out  of  the  eye  arc 
filtered.  The  angle  formed  by  the  iris  and 
comeo-scleral  tissue  is,  therefore,  usually  termed 
the  filtration  angle  of  the  eye.  Around  the 
pupillary  opening  and  lying  near  the  posterior 
surface  of  the  iris  a  ring  muscle  is  situated  by 
the  contraction  of  which  the  pupil  is  made 
smaller.  A  layer  of  spindle  cells  in  front  of  the 
pigmented  layer  seems  to  represent  an  antagonis- 
tic pupil-dilating  muscle.  The  function  of  the 
iris  is  that  of  a  movable  screen  with  a  central 
opening,  the  size  of  which  by  reflex  action  regu- 
lates the  amount  of  light  which  is  to  fall  into 
the  eye,  the  pupil  contracting  in  strong  and 
dilating  in  weak  light  The  pupil  also  contracts 
during  the  acts  of  accommodation  and  converg- 
ence. 

Inward  from  the  chorioid  and  closely  applied 
to  it  lies  the  nervous  membrane  which  receives 
the  images,  the  expansion  of  the  optic  nerve,  the 


retina  (L,  Fig.  l).  This  membrane  consists  of 
the  optic  nerve  fibres  to  which  are  added  nerve 
cells  and  neuro-epithelial  ceils,  the  whole  held 
together  by  connective  tissue,  Mueller's  fibres^ 
The  optic  nerve  (K,  Fig.  i)  having  entered  the 
orbit  through  the  foramen  opticum,  and  on  its- 
way  to  the  eyeball,  has  three  sheaths,  the  dura 
mater  and  arachnoid  together  forming  the  outer 
and  the  pia  mater  an  inner  sheath  which  closely 
invests  the  whole  nerve  and  sends  numerous 
trabecule  into  it  which  hold  its  fibre  bundles 
together  and  in  place.  Between  the  sheaths  lies 
the  inten'aginal  space,  a  lymph-space  com- 
municating with  the  intracranial  cavity  and  with 
the  lymph-spaces  in  the  eyeball.  The  dura, 
mater  and  arachnoid  together  join  the  sclerotic 
where  the  nerve  enters  through  this  membrane^ 
the  pia  mater  ends  where  the  nerve  passes 
through  the  chorioid,  unless  we  can  look  upon 
Mueller's  fibres  as  its  continuation.  The  double 
contoured  nerx'e  fibres  coming  from  the  chiasms 
lose  their  Schwann's  sheath  just  before  the 
nerve  reaches  the  eyeball.  Having  reached  the 
inner  surface  of  the  chorioid  the  fibres  turn 
abruptly  so  as  to  cover  the  interior.  This  man- 
ner of  distribution  causes  the  nerve  fibres  at 
first  to  form  a  roundish  elevation  with  a  central 
depression,  the  optic  papilla.  This  part  con- 
sisting of  conducting  fibres  only,  does  not  per- 
ceive images  and  is  known  as  Mariotte's  blind 
spot. 

The  optic  nerve  fibres  form  the  inner  layer  of 
the  retina.  The  retina  proper  getting  thinner 
and  thinner  reaches  forward  to  the  ciliary  body 
where  it  ends  with  a  serrated  edge,  ora  serrata. 
It  has  a  very  complicated  structure  and  including 
the  pigment  epithelium,  has  lo  distinct  layers. 
The  other  nine  are  the  rods  and  cones,  the  outer 
limiting  membrane,  the  outer  granular  layer,  the 
outer  molecular  layer,  the  inner  granular  layer, 
the  inner  molecular  layer,  the  ganglion  cell 
layer,  the  nerve  fibre  layer  and  the  inner  limit- 
ing membrane.  The  impressions  received  in  the 
rod  and  cone  layer  are  carried  from  neuron  to 
neuron  and  finally  back  to  the  brain  centres. 
The  point  of  most  acute  perception  lies  opposite 
the  center  of  the  cornea,  ahout  15**  outward  from 
and  a  little  above  the  optic  papilla.  It  is  called 
the  yellow  spot  (^macula  lutea)  and  has  a 
central  depression,  the  fovea  centralis.  Here 
the  retina  gets  thinner  on  both  surfaces  till  it 
consists  but  of  a  few  nerve  cells  and  conducting 
fibres,  the  rods  have  disappeared  and  the  outer 
layer  is  formed  of  cones  alone.  The  cones  must, 
therefore,  be  considered  as  the  organs  of  s[reat- 
est  importance  in  the  act  of  distinct  vision. 
From  the  neighborhood  of  the  macula  lutea  to 
the  ora  serrata  the  proportion  between  rods  and 
cones  increases  continually  in  favor  of  the  rods. 
The  retina  is  supplied  with  blood  vessels  in  its 
inner  layers  only.  They  come  from  the  central 
retinal  artery  and  suppl]^  the  retina  only. 

Gose  behind  the  iris  lies  the  crystalline 
lens  (N,  Fig.  i),  a  lentil-shaped  transparent  body 
enclosed  in  a  transparent  capsule,  the  anterior 
half  of  which  is  thicker  than  the  posterior  one. 
The  anterior  capsule  is  lined  with  a  single  layer 
of  cuboid  epithelial  cells  which  a  little  behmd 
the  equator  of  the  lens  grow  longjer  and  longer 
and  form  the  lens  fibres.  long  prismatic  bands» 
of  which  the  bulk  of  tne  lens  tissue  consists. 
These  bands  are  arranged  concentrically,  new 
ones  being  added  from  the  surface  to  the  older 
ones  which  form  a  dense  nucleus  in  the  centre 
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o£  the  lens.  Wkh  advancitisr  age  this  nucleus 
grows  larger,  harder  and  less  and  less  elastic  The 
lens  is  held  in  position  by  a  rin^  of  glassy  tough 
fibres,  the  zonule  of  Zinn  ([O,  Fig.  i)  or  suspen- 
sory ligament,  which  being  firmly  attached  to 
the  ciliary  body  and  its  processes,  insert  them- 
selves on  the  anterior  and  posterior  capsules  near 
the  equator.  The  origin  of  these  fibres  is  still 
/loubtluL  The  function  of  the  lens  is  to  focus 
images  on  the  retina. 

Behind  the  lens  and  supporting  it  in  a  cup- 
shaped  depression,  fossa  patellaris,  lies  the 
vitreous  body  (I,  Fig.  i).  It  fills  the  large  pos- 
terior cavity  of  the  eyeball.  It  is  a  perfectly 
'transparent  gelatine-Iike  substance  in  which  fine 
iibrillse  and  a  few  wandering  cells  are  found. 

The  space  bounded  by  the  inner  surface  of 
the  cornea,  Hgamentutn  pectinatum,  anterior  sur- 
hice  of  iris  and  anterior  lens  capsule,  as  far  as 
it  lies  in  the  pupil,  is  called  the  anterior  cham- 
ber (G,  Fig.  i).  The  prismatic  ring  bounded 
by  the  posterior  surface  of  the  iris,  the  anterior 
part  of  the  ciliary  body,  the  zonule  of  Zinn  and 
the  peripheral  part  of  the  anterior  lens  capsule, 
is  called  the  posterior  chamber  (H,  Fig.  i). 
These  two  chambers  are  filled  with  a  watery 
Huid,  the  aqueous  humor. 


Fig.  %, 

The  Qreball  withtn  certain  limits,  can  be 
moved  in  all  directions  around  a  centre  of  rota- 
tion by  means  of  six  muscles  (Fig.  4).  Five 
oi  these  come  from  the  apex  of  the  orbit  (Fig. 


Fig.  5. 

5V.  Four  of  these  five,  the  recti  muscles,  run 
almost  straight  forward  to  their  insertion  on  the 
sclerotic,  namely,  the  superior,  inferior,  inner 
Cnasal)  and  outer  (temporal)  rectus  muscle. 
The  fifth  one,  the  trochlearis  or  superior  oblique 
muscle,  runs  forward  to  the  upper  orbital  mar- 
gin, there  passes  over  a  pulley  and  returns  to 


the  eyeball  from  above  in  an  oblique  directioor 
The  sixth  muscle,  the  inferior  oblique,  springs 
from  the  lacrimal  bone  and  running  backward 
inserts  itself  on  the  eyeball  in  an  oblique  direc* 
tion  from  below.  The  recti  muscles  turn  the  eye, 
the  oblique  ones  roll  it  By  the  single  or  com-' 
bined  action  of  these  muscles  the  eye  can  be. 
turned  in  all  directions. 

The  eyelids  are  formed  by  two  duplicatures 
of  the  skin,  an  upper  and  a  lower  one.  The  in- 
ner skin  lying  close  to  the  eyeball  assumes  the 
character  of  a  mucous  membrane,  the  palpebral 
conjunctiva.  It  is  folded  over  on  the  anterior 
third  of  the  eyeball  which  it  covers  to  the  cor- 
neal periphery,  bulbar  or  ocular  conjunctiva. 
The  fold  of  reversion,  fornix  or  cul-de-sac.  is 
very  loose,  so  that  the  motions  of  the  eyeball 
are  not  interfered  with.  When  the  lids  are 
closed,  the  parts  of  the  conjunctiva  form  with 
the  cornea  a  closed  sac,  the  conjunctival  sac. 

At  the  free  margin  of  the  lids,  skin  and  con- 
junctiva merge  into  each  other.  This  free  mar- 
gin has  two  edges,  an  inner  sharp  one  and  an 
outer  rounded  one;  between  them  lies  the  inter- 
marginal  space,  in  which  lie  the  eyelashes  and  the 
orifices  of  numerous  glands.  The  stiffness  of  the 
lids  is  due  to  the  very  dense  tarsal  tissue  plates 
which,  semilunar  in  shape,  form  the  inner  layers 
of  the  lids,  to  which  the  palpebral  conjunctiva 
is  closely  adherent.  In  this  tissue  and  near  its 
posterior  surface  lie  the  Meibomian  glands  which 
secrete  a  fatty  substance  the  presence  of  which 
prevents  the  tears  from  running  over  the  edges 
of  the  lids.  In  front  of  these  the  eyelashes,  rt&i, 
spring  forth,  short,  strong,  curved  hair  which 
interlock  when  the  lids  are  closed.  They  live  only 
about  100  days,  and  then  fall  out  to  be  replaced 
by  new  ones.  The  lashes  have  the  usual  seba- 
ceous glands  and  between  them  lie  the  so-called 
modified  sweat  glands  of  Moll.  Between  the 
outer  skin  and  the  tarsal  tissue  the  fibres  of  the 
orbicularis  muscle'  are  embedded  which  when 
contracting  closes  the  lids.  The  upper  lid  is 
rolled  backward  on  the  eyewall  in  the  act  of 
opening  by  means  of  its  levator  muscle  which 
coming  from  the  apex  of  the  orbit  is  inserted 
on  the  upper  edge  and  anterior  surface  of  the 
tarsal  tissue.  From  the  orbital  edge  of  each  tar- 
sal plate  a  non-striated  muscular  layer  goes 
backward  into  the  orbital  tissue,  Mueller's  mus- 
cle. The  opening  between  the  lids  is  called  the 
palpebral  fissure.  Where  they  join  each  other 
the  lids  form  an  outer,  sharp  angle,  outer  can- 
thus,  and  an  inner  rounded  angle,  the  inner 
canthus. 

The  eye,  as  far  as  it  is  exposed  to  the  air, 
is  kept  moist  and  lubricated  by  the  tear-fiuid. 
The  glands  secreting  it  and  the  means  of  carry- 
ing the  surplus  away  together  are  called  the 
lacrimal  apparatus.  The  tears  are  secreted  by  a 
number  ot  acinous  glands.  The  largest  one  lies 
in  the  orbit  in  the  lacrimal  fossa  of  the  upper 
orbital  wall.  Right  underneath  it  in  the  upper 
eyelid  itself  and  down  beneath  the  canthus  in  the 
lower  lid  smaller  glands  are  situated,  and  still 
smaller  pnes  are  found  all  along  the  upper  edge  of 
the  tarsal  tissue  of  the  upper  lid,  clear  over  to 
the  inner  canthus.  All  of  these  glands  empty 
their  secretion  into  the  conjunctival  sac  by  means 
of  ducts.  The  fluid  flows  over  the  anterior 
surface  of  the  eyeball  and  towards  the  inner 
canthus  where  the  drainage  apparatus  is  situated. 
Behind  the  inner  canthus  of  the  lids  lies  a  round, 
dermoid  body  supplied  with  sebaceous  glands 
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and  hair,  the  lacrimal  caruncle,  and  in  front  of 
it  a  semilunar  fold  of  conjunctiva,  the  remnant 
of  the  third  lid  in  animals.  When  the  stream 
of  tears  reaches  the  fatty  caruncle  it  is  held 
back  and  thus  more  easily  sucked  up.  This  is 
done  by  means  of  two  capillary  lacrimal  cana- 
liculi«  which  have  their  orifices  {hcrimal 
puncia)  in  little  papillae  at  the  edge  of  each  lid 
near  the  caruncle.  The  sucking  up  of  the  tears 
is  materially  aided  by  a  special  muscle,  Homer's 
muscle.  The  canaliculus  in  the  upper  lid  runs 
in  a  slight  curve  downward  toward  the  nose, 
the  one  in  the  lower  lid  upward.  They  meet  be- 
hind the  junction  of  the  lids,  the  internal  palpe- 
bral ligament,  and  empty  their  contents  either 
singly  or  together  into  a  larger  receptacle,  the 
lacrimal  sac,  from  which  in  turn  the  tear-fluid 
is  drained  by  the  nasal  lacrimal  duct  which 
opens  on  the  lower  floor  of  the  nose. 

The  blood  supply  of  the  eye  comes  from  a 
branch  of  the  internal  carotid  artery,  the  ophthal- 
mic artery,  which  gives  off  branches  to  the 
optic  nerve  sheaths,  the  orbital  fat,  the  mus- 
cles of  the  eyeball,  the  lacrimal  gland,  besides 
the  supraorbital,  posterior,  ethmoidal,  and  naso- 
frontal branches.  From  the  muscular  branches 
of  the  four  recti  muscles  the  anterior  ciliary 
arteries  pass  through  the  sclerotic  to  the  ciliary 
body  and  iris.  Fom  the  ophthalmic  artery  di- 
rectly or  from  one  of  its  larger  branches  spring 
about  6  arteries  which  in  turn  split  into  about 
20  branches  and  enter  the  sclerotic  and  the 
chorioid  directly  in  a  ring  around  the  optic 
nerve  entrance,  called  the  short  posterior  ciliary 
arteries.  Usually  two  of  these  branches  run 
very  obliquely  forward  through  the  sclerotic  be^- 
fore  reaching  the  uveal  tract,  the  long  posterior 
ciliary  arteries. 

The  central  retinal  artery,  which  supplies  the 
retina  alone,  comes  from  the  ophthalmic  artery^ 
or  one  of  its  larger  branches,  enters  the  optic 
nerve  near  its  entrance  into  the  eyeball  and  then 
lies  in  its  central  canal  together  with  the  central 
retina  vein. 

The  venous  blood  coming  from  the  eye  and 
orbit  is  collected  into  a  superior  and  an  inferior 
ophthalmic  vein,  both  of  which  carry  it  to  the 
cavernous  sinus ;  a  small  portion  is  carried  off  by 
the  temporal  and  facial  veins. 

The  nerves  of  the  eye,  aside  from  the  optic 
nerve,  are  motor,  sensitive  and  sympathetic 
nerves  and  enter  the  orbit  through  the  sphenoid 
fissure.  The  trochlear! s  nerve  goes  to  the  su- 
perior oblique  muscle,  the  abduceus  nerve  to  the 
external  rectus  muscle.  The  oculo-motor 
nerve,  soon  after  its  entry  into  the  orbit,  forms 
two  branches.  The  upper  one  of  these  goes  to 
the  superior  rectus  muscle  and  to  the  levator  of 
the  upper  lid.  The  lower  one  splits  into  three 
smaller  branches  for  the  internal  and  inferior 
rectus  and  for  the  inferior  oblique  muscle.  This 
last  branch  forms  the  short  root  of  the  ciliary 
ganglion.  The  ophthalmic  nerve  (the  sensitive 
nerve)  a  branch  of  the  trigeminus  gives  off  the 
supraorbital,  naso-ciliary  and  lacrimal  nerves. 
The  naso-ciliary  nerve  forms  the  long  root  of  the 
ciliary  ganglion.  Thus  this  ganglion  from 
which  originate  the  short  ciliary  nerves  which 
go  to  the  eyeball,  contains  motor,  sensory  and 
sympathetic  fibres,  the  latter  from  the  carotid 
plexus.  Tlie  short  ciliary  nerves  reach  the 
sclerotic  in  a  ring  around  the  optic  nerve  en- 


trance.   The  long  ciliary  nerves  come  from  the 
naso-ciliary  nerve  (Fig.  6). 
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The  optic  nerve  proper  comes  from  the  optic 
chiasma,  the  anterior  commissure  of  the  brain. 
The  centres  of  vision  are  at  present  thought  to 
lie  in  the  occipital  lobe  of  the  brain  in  the 
cuneus  and  the  region  of  the  angular  gyrus. 
From  here  fibres  eradiate  forward  in  the  inter- 
nal capsule  fo  the  pulvinar  of  the  optic  thalamus 
and  are  joiped  by  fibres  from  the  corpora  geni- 
culata  and  quadri/gen\VM,  These  fibres  together 
form  the  optic  tract  of  eacl^  half  of  ^le  brain. 
In  the  chjasnfti  the  two  tracts  join  and  partially 
cross  each  other,  the  €»maller  portion  r^aining 
uncrossed  and  ^oing  to  the  eye  of  the  same  side, 
the  larger  portion  gohrg  fo  the  eye  of  the  op- 
posite side. 

Physiology. — ^As  an  optical  instrupient  the 
eye  has  several  refractive  media.  The  main  ones 
are  the  cornea  and  the  crystalline  /ens.  The 
curvature  of  the  corneaj  which  is  altered  under 
special  circumstances  only,  is  not  ideally  spheri- 
cal, but  rather  as  if  curved  over  a  revolving 
ellipsoid.  Therefore,  most  corneae  are  asymmet- 
rical in  curvature,  a  condition  whidi  is  called 
astigmatism.  Rays  of  light  impiBging  on  the 
cornea  are  refracted  so  as  to  pass  through  the 
pupil;  where  they  impinge  on  the  crystalline 
lens  by  which  they  are  farther  refracted  in  such 
a  manner  as  to  come  to  a  focus  on  the  retina, 
on  which  an  inverted  image  results.  In  order 
to  change  the  focus  of  the  lens  so  a^  to  give  clear 
images  as  well  of  distant  objects,  as  of  near  ones, 
the  eye  is  provided  with  the  apparatus  of  ac- 
commodation. That  is,  it  is  enabled  through  the 
contraction  of  the  ciliary  muscle  and  the  conse- 
quent increase  in  convexity  of  the  lens  to  in- 
crease its  refracting  power  and  to  shorten  its 
focus  or  by  relaxation  to  lengthen  it.  This  faculty 
is  gradually  lost  as  age  advances  an^  at  about  45 
years  of  age  accommodation  for  npar  objects  can 
no  longer  be  accomplished,  presbyopia. 

When  an  eye,  perfectly  at  rest,  focuses  par- 
allel rays  on  its  retina  it  is  called  emmetropic 
When  in  an  eye,  perfectly  at  rest,  parcel  rays 
are  focused  behind  the  retina,  It  is  called  hyper- 
metropic or  farsighted.  When  in  an  eye,  per- 
fectly at  rest,  parallel  rays  copie  to  a  fpcus  in 
front  of  the  retma,  it  is  called  a  myopic  or  near- 
sighted eye.  These  differences  depend  chiefly 
on  the  axial  length. 
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In  astigmatism  the  asymmetry  of  the  curva- 
ture of  the  cornea  (or  the  lens)  prevents  rays  of 
light  from  being  focused  in  one  point.  As  we 
can  in  this  case  usually  recognize  a  principal 
meridian  of  lowest  and  one  of  highest  curvature 
which  generally  lie  at  right  angles  to  each  other, 
we  may  find  a  number  of  combinations,  as  for 
instance  the  focus  of  the  one  principal  meridian 
emmetropic  and  the  other  hypermetropic,  or  the 
one  hypermetropic  and  the  other  myopic,  etc. 
In  consequence  of  astigmatism  no  clear  images 
can  be  perceived  by  the  retina  of  such  an  eye. 

The  whole  area  in  which  an  eye,  when  stead- 
ily gazing  at  one  point,  can  perceive  objects, 
Is  called  its  field  of  vision.  This  has  an  irregular 
round  outline  and  for  white  reaches  upward  and 
inward  to  between  60**  and  70*',  downward  be- 
tween 50®  and  60**,  and  outward  to  go°  and 
more.  The  fields  for  colors  are  smaller  in  the 
following  order:  Blue,  red,  green.  The  bin- 
ocular field  is  not  as  large  as  twice  the  monocu- 
lar one,  since  the  fields  overlap  at  the  nasal  side 
to  quite  a  considerable  extent. 

In  binocular  single  vision  the  images  must 
fall  on  the  so-called  identical  spots  in  the  two 
retinae.  When  they  do  not,  double  vision,  dip- 
lopia, results. 

The  perception  of  colors,  a  faculty  which  in 
man  is  congenitally  wanting  in  about  four  pro 
mille  (sometimes  in  one  eye  only),  has  been  ex-' 
plained  by  a  number  of  theories.  That  of 
Young-Helmholtz  and  the  one  of  Hering  as- 
sume special  nerve  cells  for  the  perception  of 
different  colors.  Oliver  and  others  believe  in 
the  central  location  of  color  perception.  Others 
believe  in  a  combination  of  the  two  arrange- 
ments. 

Comparative  ^fia/owy.— The  eye  of  man  is  a 
comparatively  perfect  visual  organ  and  optic  in- 
strument. The  farther  we  go  down  the  scale 
of  the  animal  kingdom  the  less  perfect,  the  sim- 
pler does  the  eye  become.  In  a  general  way  we 
may  distinguish  between  eyes  which  can  dif- 
fx,«entiate  between  light  and  dark  only,  and  eyes 
which  perceive  more  or  less  perfect  images  of 
objects.  The  former  arc  those  of  the  lowest 
animals  which  have  barely  light  perception  and 
perhaps  orientation.  The  latter  are  those  of  the 
higher  classes,  especially  the  vertebrata.  The 
eyes  of  this  group  are  so  arranged  that  they  can 
perceive  a  number  of  impressions  at  the  same 
time  and  independently  of  each  other,  or  in 
other  words,  images  perceived  by  such  eyes  are 
composed  of  a  large  number  of  single  impres- 
sions arranged  like  mosaic-work.  The  finer  the 
parts  of  this  mosaic,  the  more  detail  is  perceived. 
This  arrangement  has  reached  its  highest  de- 
velopment in  the  eye  of  man. 

In  this  second  group  we  may  recognize  three 
forms  of  eyes.  The  composite  eye  (see 
article  on  Comparative  Anatomy),  that  of 
insects  and  crustaceans,  is  a  hemispherical  body 
composed  of  a  varying  number  of  single  eyes  of 
which  from  20  to  many  thousands  have  .been 
counted  in  different  insects.  Covered  by  a  com- 
mon transparent  membrane,  the  cornea,  these 
eyes  form  little  prismatic  boxes  with  from  four 
to  six  angles,  which  lie  close  to  each  other  ar-> 
ranged  like  radii.  Their  walls  are  usually  pig- 
mented, and  thus  virtually  a  vertical  ray  only  can 
enter  each  of  them.  Sometimes  the  inner  end  of 
these  boxes  is  convex,  forming  something  like  a 
lens,  sometimes  a  lens-like  transparent  body  lies 
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in  front,  or  the  cornea  is  thickened  so  as  to  ad 
like  a  lens.  Others  have  a  crystal  cone  going 
from  each  box  to  the  nerve  fibre  connected  with 
it.  Such  eyes  cannot  change  their  focal  power. 
A  higher  form  of  eye  is  found  in  the  nautilus. 
It  forms  a  small  camera  obscura  with  a  narrow 
pupil  through  which  the  light  is  admitted.  This 
eye  is  supplied  with  a  retina  covering  the  wall 
opposite  the  pupil,  with  no  arrangements  of  ad- 
justment. The  highest  form  of  the  eye,  as  found 
m  the  vertebrata,  is  a  camera  obscura,  with  a 
collective  lens,  capable  of  different  degrees  of 
focal  adjustment.  In  the  lower  vertebrates  this 
adjustment  is  made  by  bringing  the  retina 
nearer  to  the  lens,  in  the  higher  ones 
the  refraction  of  the  lens  is  changed  by  an  ap- 
paratus of  accommodation.  The  former  eyes  are 
particularly  adapted  for  seeing  near  objects. 

There  is  a  close  relation  between  the  eye  and 
the  mode  of  life  and  habitat  of  its  possessor.  Ani- 
mals living  in  the  water,  or  being  most  active 
at  dusk,  have  a  large  flat  cornea  and  a  large 
pupil  which  admit  much  light.  Some  have, 
even,  a  reflecting  apparatus  behind  the  retina. 
The  mode  of  locomotion  has  something  to  do 
with  the  position  of  the  eye.  Thus  in  the  verte- 
brates, arthropods  and  cephalopods  the  eyes 
are  situated  at  the  head,  while  in  the  sea  star,  for 
instance,  they  lie  at  the  tip  of  each  of  the  five 
rays,  in  the  worms  on  their  gills,  etc. 

Man  and  the  higher  animals  have  two  eyes. 
Most  insects  and  some  crustaceans  have  two 
composite  eyes  and  a  number  of  single  super- 
numerary ones.  Spiders  have  eight,  some 
worms  four  or  more  supernumerary  eyes. 
Some  mollusks  .have  up  to  several  hundred  eyes 
which  lie  along  their  mantle. 

The  eyes  of  the  vertebrates,  cephalopods  and 
some  snails  have  an  external  muscular  appara- 
tus. Those  of  the  crabs  lie  at  the  end  of  a 
movable  stem. 

The  shape  of  the  eyeball  is  more  or  less 
spherical  with  a  difference  in  the  radius  of  cur- 
vature of  the  cornea  and  sclerotic.  No  eye  seems 
to  be  perfectly  spherical.  That  of  aquatic  birds 
is  flatter  than  that  of  birds  living  in  the  air.  The 
fishes  have  the  flattest  eyes. 

The  tissues  of  which  the  eye  is  composed 
show  interesting  differences  in  different  species; 
The  cornea  is  thickest  in  mammals;  in  the  bat  it 
is  even  much  thicker  than  the  sclerotic  In 
the  terrestrial  animals  the  radius  of  the  corneal 
curvature  is  smaller  than  that  of  the  sclerotic^ 
in  the  animals  living  in  the  water  the  reverse 
obtains.  In  the  mammalia  the  sclerotic  consists 
of  dense  connective  tissue,  in  the  remaining 
vertebrata  cartilage  and  even  bone  is  added  to 
this.  In  a  large  number  of  fishes  we  find  on 
the  outer  surface  of  the  chorioid  a  layer  of  iri- 
descent crystals,  the  so-called  argentea,  which 
acts  as  a  light  reflector.  In  other  fishes  a  cellu- 
lar or  fibrous  membrane  is  found  near  the  inner 
surface  of  the  chorioid,  called  tapetuni.  The 
mammals,  also,  have  a  tapetum,  hence  their  shin- 
ing eyes. 

The  osseous  fishes  have  a  voluminous  scp-^ 
arate  vascular  tissue,  improperly  called  chorioid- 
eal  gland,  interposed  between  the  outer  and 
inner  layers  of  the  chorioid.  In  birds  a  fan- 
shaped  membrane,  containing  bloodvessels  and 
being  pigmented,  springs  from  the  optic  papilla 
and  its  neighborhood  and  reaches  into  the 
vitreous  body  almost  or  altogether  to  the  lens* 
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the  pccten  or  fan.  It  is  less  developed  in  noc- 
turnal birds.  A  similar  rudimentary  appendage 
is  found,  also,  in  the  eyes  of  some  lizards. 

The  ciliary  body  and  muscle,  so  well  de- 
veloped in  man,  is  less  and  less  developed  the 
lower  the  animal.  In  the  fishes  its  function  seems 
to  be  reduced  to  the  support  of  the  lens  and  the 
nutrition  of  the  anterior  parts  of  the  vitreous 
body.  The  lower  the  animal  and  the  less  ac- 
commodative function,  the  more  spherical  is  the 
lens.  The  more  developed  the  apparatus  of 
accommodation,  the  more  lentil-shaped  is  this 
organ. 

The  optic  nerves  in  the  lower  animals  seem 
''  to  be  as  a  rule  totally  crossed  in  the  chiasma. 
The  retina  in  a  general  way  is  very  similarly 
constructed  in  all  vertebrates.  While  man  and 
the  higher  animals  have  one  fovea  centralis  only, 
a  great  many  birds  have  two  foveae  centrales. 
One  seems  to  serve  for  monocular  and  the  other 
for  binocular  vision. 

Diseases  of  the  Eye. —  The  eye  is  subject  to 
a  great  many  diseases,  which  may  originate  in 
the  eye  itself  or  be  symptoms  and  consequences 
CI  some  systemic  disease.  The  lids*  conjunctiva 
and  cornea  being  in  an  exposed  position  are  very 
apt  to  become  injured  and  diseased  by  direct 
infection  from  the  otit^ide.  Infection  from  with- 
in and  attacking  the  inner  coats  of  the  eye  at 
first  is,  also,  observed  frequently.  Certain  toxins 
circulating  in  the  blood  produce  characteristic 
diseases  in  the  eye,  like  the  neuro- retinitis  of 
Bright's  disease  and  the  retinitis  in  diabetes. 
Certain  diseases  of  the  eye  can  be  brought  in 
connection  with  its  refractive  condition,  thus 
glaucoma  is  more  frequently  seqn  in  farsighted, 
detachment  of  the  retina  in  nearsighted  eyes. 
Many  internal  eye  diseases  may  be  traced  to  un- 
corrected errors  of  refraction.  Thus,  perhaps, 
this  plays  a  decided  role  in  the  production  of 
cataract.  Errors  of  refraction  and  unequal 
visual  acuity  cause  the  parallelism  of  the  eyes  to 
be  lost,  farsightedness  leading  to  convergent  and 
nearsightedness  to  divergent  squint.  Some  eye 
diseases  are  due  to  poisons  ingested;  the  best 
known  examples  of  this  are,  perhaps,  the  am- 
blyopia from  the  abuse  of  nicotine  and  alcohol 
and  the  optic  neuritis  due  to  lead  poisoning. 
Systemic  diseases,  like  syphilis,  rheumatism, 
gout,  tuberculosis,  are  apt  to  cause  diseases  of  the 
uveal  tract,  especially  iritis  and  chorioiditis  or 
of  the  retina  and  optic  nerve.  Brain  diseases 
may  lead  to  inflammatkm  or  atrophy  of  the  optic 
nerve  and  to  paresis  or  paralysis  of  the  external 
and  interna]  ocular  muscles.  Diseases  of  the 
vascular  system  ai-e  apt  to  produce  hemorrhages 
in  the  eye  or  plugging  of  the  central  retinal 
artery  and  vein.  Diseases  of  the  nose  are  apt  to 
produce  stoppage  of  the  drainage  apparatus  of 
the  tears. 

Injuries  to  the  eyeballs  are  very  frequent  and 
inay  cause  very  serious  results,  especially  iri- 
dochorioiditis  with  shrinkage  of  the  eyeball,  and 
such  eyes  are  particularly  prone  to  affect  the 
feilow-eye  by  sympathetic  inflammation,  an 
almost  incurable  disease. 

The  most  frequent  eye  diseases  are  those  of 
the  conjunctiva  and  lids,  as  stated  above.  Th« 
very  situation  of  the  conjunctiva  and  its  being 
moist  and  warm  renders  it  especially  liable  to  in- 
fection from  without  and  favorable  to  the  prop- 
agation of  germs.  Thus  blennorrlioea  neona*- 
torum,  gonorrhcea,  diphtheria,  trachoma^  let  alone 


the  milder  forms  of  conjunctivitis,  are  due  to 
such  extraneous  infection,  as  are  also  ulcers  of 
the  cornea. 

Any  dimness  in  the  transparent  media  of  the 
eye  must  of  necessity  interfere  with  vision,  thus 
scars  on  the  cornea,  cataract,  opacities  in  the 
vitreous  body,  etc.,  render  the  eye  nearly  or 
totally  useless. 

The  eye  is,  furthermore,  not  infrequently  the 
site  of  mali^ant  tumors,  as  epithelioma,  sar- 
coma and  glioma  of  the  retina. 

Unlike  other  organs  the  eye  is  very  often 
subject  to  important  congenital  malformations 
and  anomalies. 

Bibliography.  —  Graefe-Saemisch,  Handbuch 
dcr  gesammte  Augenheilkunde^ ;  Alt,  ^Lectures 
on  the  Human  Eye^ ;  Alt,  <  Original  contributions 
concerning  the  glandular  structures  appertaining 
to  the  human  eye  and  its  appendages^ ;  Norris 
and  Oliver,  ^System  of  diseases  of  the  human 
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Eyebright,  a  common  name  for  the  plants 
of  the  genus  Euphrasia   (q.v.). 

Ey'erman,  John,  American  geologist:  b. 
Easton,  Pa.,  1$  Jan.  1867.  He  studied  at  La- 
fayette College,  Harvard,  and  Princeton, 
1889-95,  a^d  was  instructor  in  blow-piping  at 
Lafayette  1888-93,  and  lecturer  on  determinative 
mineralogy.  He  has  been  an  associate  editor  of 
the  < American  Geologist^  since  1890,  and  is  a 
member  of  many  English  and  American  scientific 
societies.  He  has  published:  *  Notes  on  Geol- 
ogy and  Mineralogy^  (1889);  *  Mineralogy  of 
Pennsylvania^  (1891) ;  ^Course  in  Determina- 
tive Mineralogy  >  (1892)  ;  *  Bibliography  of 
North  American  Vertebrate  Palaeontology* 
(1889-93)  ;  ^The  Genus  Temnocyon>  (1895)  ;  ^A 
Study  of  Genealogy >  (1898)  ;  ^General  Index 
to  the  Wills  of  Northampton  County,  i7S2-i8q2> 
(1898) ;  <The  Old  Grave  Yards  of  Northamp- 
ton >    (1899-1901). 

Eylau,  i-low,  or  Prnssian  Eylau,  Germany, 
town,  on  the  Pasmar  River  and  the  lake  of 
Arschen ;  22  miles  south  of  Konigsberg.  It  was 
the  scene  of  a  battle  fought  7-8  Feb.  1807,  be- 
tween the  French  under  Napoleon  (q.v.)  ^  on 
the  one  side  and  the  allied  Russians  and  Prussians 
on  the  other  side.  (See  Ney.)  The  French 
force  numbered  about  70,000,  of  whom  fully 
18,000  were  killed.  The  allied  forces  were  about 
the  same  in  number  with  a  loss  of  more  than 
18,000.    Pop.  3,546. 

Eyma,  Louis  Xavier,  loo-e  ks5v-e-5  T-ma, 
French  writer:  b.  Saint  Pierre,  Martinique, 
West  Indies,  16  Oct.  1816;  d.  Paris  29  March 
1876.  After  a  tour  through  the  United  States, 
he  returned  to  France  and  published  several 
works,  of  which  the  best  known  are:  ^The 
Women  of  the  New  World >  (1853)  ;  *The  Red 
Skins>  (1854);  ^The  Black  Skins>  (1856); 
<The  American  Republic^  (i86i)  ;  «The  Slave 
Hunt*    (1866)  ;  and  many  novels. 

Eyra,  I'ra,  in  Scandinavian  mythology, 
the  physician  of  gods.    See  MymoLOGY. 

Eyra,  a  species  of  cat  {Fdis  eyra)  native  to 
the  western  hemisphere  from  Mexico  to  Para- 
guay. It  is  rufous  or  chestnut  in  color,  en- 
tirely without  the  spots  found  on  other,  .cats, 
except  the  puma,  of  which  it  seems  almost  a 
miniature.  It  has  white  spots  on  the  face,  is 
abbut  the   size  of  the  domestic  cat,  and   has 
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rounded  ears.  The  pupil  of  the  eye  also  is 
roand.  The  body  and  head  are  slender,  and  the 
tail  is  unusually  long  and  thick.  The  legs  are 
shorter  than  those  of  the  -domestic  cat.  The 
eyra  is  easily  tamed,  but  never  seems,  even  in 
domestication,  to  relinquish  its  fondness  for 
preying  upon  poultry.  In  the  feral  state  it  hunts 
small  animals  and  birds  for  food.    , 

Eyre,  ar,  Edward  John,  English  explorer 
and  colonial  governor:  b.  Yorkshire  5  Aug. 
1815;  d.  Tavistock,  Devonshire,  21  •  Dec.  1901. 
He  went  to  Australia  in  1833;  in  1839  dis- 
covered Lake  Torrens,  and  itt  1&40  explored  its 
eastern  shores  and  the  adjacent  Flinders  Range. 
He  then  commenced  his  perilous  journey  along 
the  shores  of  the  Great  Australian  Bight,  and 
reached  King  George's  Somid,  in  western  Aus- 
tralia, a  distance  of  1,200  miles,  with  a  single 
native  boy,  having  left  Adelaide  more  than  a 
year  before  In  1845  he  published  ^Discoveries 
in  Cential  Australia.^  After  filling  several 
governorships  he  was  appointed  governor  of 
Jamaica  in  1862.  In  1805  he  was  confronted 
with  a  negro  rebellion  which  he  crushed  with 
some  severity,  and  was  recalled.  On  his  return 
to  England  John  Stuart  Mill  and  others  took 
measures  to  have  him  tried  for  murder,  but 
failed.  In  regard  to  this  question  Carlyle  was 
one  of  his  most  strenuous  defenders. 

Eyre,  Lake,  a  salt  lake  of  South  Australia, 
lying  due  north  of  Spencer  Gulf,  at  an  altitude 
of  79  feet,  and  with  an  area  of  3,706  square 
mi'Hs.  Except  in  the  season  of  rains,  this  lake 
is  generally  a  mere  salt  marsh,  and  has  no  ap- 
f  i-aii  ouUet.  It  was  discovered  in  1840  by 
-yre. 

Eyre-Todd,  George,  Scottish  miscellane- 
ous writer :  b.  Govan,  Scotland,  2  June  1862.  He 
was  educated  at  Glasgow  University.  He  has 
published:  <The  Lady  of  Ranza>  (1884)  ;  ^The 
Sage  of  Thebes>  (1885);  <Ossian>  in  Canter- 
bury Poets  Series  (1888)  ;  <  Sketch  Book  of  the 
North>  (i8go)  ;  <  Byways  of  the  Scottish  Bor- 
der>  (1892);  ^Scotland;  Picturesque  and  Tra- 
ditionaP  (1895)  ;  <  Vignettes  of  the  North  > 
(1895) ;  ^Anne  of  Argyle>  (1895)  ;  ^The  Book 
of  Glasgow  CathedraP  (185^);  ^Bohemian 
Papers^  {1898);  <  Byways  of  Scottish  Story > 
(1900);  ^Songs  of  Caledonia^  (1900);  <The 
Glasgow  Poets"   (1902). 

Eyria  (i'ri-a)  Pemnsola,  on  the  south 
coast  of  South  Australia,  triangular  in  shape,  its 
base  being  formed  by  the  Gawler  Range,  while 
its  sides  are  washed  on  the  southeast  by  Spencer 
Gulf,  and  on  the  southwest  by  the  Great  Aus- 
tralian Bight.  It  constitutes  a  rich  pastoral 
'country. 

Ejrater,  Nellie  Blesiiiii^,  American  writer: 
•  b.  Frederick,  Md.,  7  Dec.  1831.  She  was  mar- 
ried to  A.  S.  Eyster  1853.  She  has  published: 
<Sunny  Hours>  (1865)  ;  <On  the  Wing>  (1860)  : 
^Robert  Brenfs  Three  Christmas  Days> ; 
<  Lionel  Wintour's  Diary  >  (1882);  "^A  Colonial 
Boy>  (1895);  ^The  Bright  Side  df  Chinese 
Lifc^  (1901)  ;  ^Opportunity  and  P  (1901)  ;  etc 

Eytii,  Eduard,  ed'oo-ard  it,  German  poet? 
b.  Heilbronn,  Wurtemberg,  2  July  i8oq;  d.  New 
Ulm  28  April  1884.  He  w^s  author  of  a  volume 
of,  ^Poems'  (1843).;  ^PJctures  in  :  f rames"> 
(1856) ;  and  a  versiqn  of  the  ^Odyssey.  > 

fivtinge,  ^t'tifng,  Rofte^  Ainerican  actress: 
b.  PhHad^phia  21   Nov.  1838.    Sh6  made  hei* 


debut  as  an  amateur  in  Brooklyn,  N.  Y.,  1852. 
and  the  following  year  played  through  the  West 
in  a  stock  company.  She  has  created  many 
parts,  including  Rose  Michel,  Amande  Chandoce 
in  ^Led  Astray,^  and  Felicia  in  the  play  of  that 
name,  but  has  been  especially  successful  in  her 
playing  of  Shakespearean  roles,  notably  Cleo- 
patra, Lady  Macbeth,  and  Hermione  (in  the 
« Winter's  Tale>).  She  has  written:  <It  Hap- 
pened This  Way,^  a  novel;  ^Golden  Chains,^  a 
play;  and  has  dramatized  Browning's  <Co- 
lombe's  Birthday,^  and  Dickens'  ^Dombey  and 
Son^ ;  .  < David  Copperfield^ :  ^Oliver  Twist^ ; 
<Tale  of  Two  Cities,^  and  other  works. 

Eeeldel,  one  of  the  greater  Hebrew 
prophets.  To  him  is  attributed  one  of  the 
larger  prophetic  books  of  the  Old  Testament, 
the  visions  and  utterances  which  it  contains  be- 
ing expressly  attributed,  in  the  work  itself,  to 
Ezekiel.  He  was  the  son  of  Buzi,  a  priest,  and 
was  carried  captive,  in  the  time  of  Jehoiachin, 
595  B.C,  about  II  years  before  the  destruction 
of  Jerusalem  under  Zedekiah.  His  prophecies 
are  mostly  in  chronological  order,  those  ex- 
cepted which  are  launched  against  foreign  na- 
tions. There  is  no  direct  quotation  from 
Ezekiel  in  the  New  Testament,  but  there  are  a 
few  allusions  tp  his  utterances,  especially  in  the 
Book  of  Revelations,  which,  m  the  concluding 
portion,  distinctly  looks  back  to  the  temple  ar- 
rangements prophesied  in  the  last  chapter  of 
Ezekiel.  The  genuineness  and  authenticity  of 
the  prophecies  of  Ezekiel  have  not  been  seriously 
impugned  either  in  the  Jewish  or  Christian 
Church,  and  nearly  universal  suffrage  has  been 
given  in  favor  of  their  canonicity. 

Ezekiel,  Book  of,  a  series  of  prophecies, 
intended  to  warn  and  encourage  the  Hebrews 
during  their  captivity  at  Babylon  in  the  7th 
century  b.c  The  central  point  of  the  prophet's 
message  is  the  destruction  of  Jerusalem,  and  his 
object  is  to  call  the  people  to  repentance,  to 
warn  them  against  trusting  in  the  help  of  Egypt 
(Ezek.  xvii.  15-17),  as  a  deliverance  from  the 
Babylonian  yoke,  and  to  assure  them  that  the 
downfall  of  their  city  and  temple  was  in- 
evitable. At  the  same  time,  a  future  restoration 
is  promised,  and  messages  of  consolation  are 
mingled  with  denunciation  and  menace. 

The  whole  book  may  be  divided  into  nine 
main  sections,  as  follows: 

1.  Ezekiel's  call  to  the  prophetic  office. 

2.  The  fulfilment  of  the  commission  sym- 
bolically outlined.  Particular  predictions  of 
Jerusalem's  destruction  form  the  ground  work 
of  this  vivid  symbolism  (Ezek.  iii.  16,-vii.). 

3.  In  a  series  of  visions  is  revealed  to  the 
prophet  the  rejection  of  the  people,  because  of 
their  idolatrous  worship.  In  these  tableaux  the 
temple  is  seen  polluted  by  ^  the  worship  of 
Adonis,  But  the  ^  denunciation  of  idolatrous 
priests  and  people  is  followed  by  promises  of 
prosperity  under  a  purer  worship  (Ezek. 
viii-xi,). 

4.  The  sins,  errors  and  prejudices  of  his  con- 
temporaries are  rebuked  in  detail  by  the  prophet 
(Ezek,    xii.,-xix.)t 

5.  The  especial  and  particular  nature  of  the 
ipdgment,,  and  the  guilt  that  caused  it,  are  un- 
folded in  a  series  of  thrilling  denunciations,  de- 
livered about  a  twelvemonth  later.  The  prophet 
arlndtinces  th^t'  the  judgment  of  God  is  draw- 
ing very  'n6ar   (Ezek.  xx.-xxiii.). 
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6.  He  explains  the  sigfnificance  of  the  now  no 
locgcr  impending,  but  actually  commencing 
jadgment.  Jerusalem  is  being  besieged,  and  the 
day  when  the  siege  began  is  announced  to  the 
captiyes.  The  city's  complete  overthrow  is  pre- 
dicted  (Ezek.  xxiv.). 

7.  God's  judgment  against  seven  heathen 
nations  is  threatened  (Ammon,  xxv.  1-17; 
Moab,  811 ;  Edom,  12-14;  the  Philistines,  15-17; 
Tyre,  xxvi.-xxviii.,  19;  Sidon,  20-24;  Egypt, 
xxix.-xxxii.). 

8.  A  prophetic  representation  of  the  triumph 
of  Israel  and  of  the  Kingdom  of  God  on  earth 
(Ezek.    xxxiii.-xxxix.). 

9.  A  symbolic  representation,  in  whose  glow- 
ing imagery  the  Messianic  reign,  and  the  es- 
tablishment of  God's  Kingdom  in  power  and 
prosperity  are  revealed  (Ezek.  xl.-xlviii.). 
Consult:  ^Encyclopedia  Biblica^  (1903);  also 
Comill,  <Der  Prophet  Ezechiel  Geschildert.^ 

Ezekiel,  Moses  Jacob,  American  sculptor: 
b.  Richmond,  Va.,  28  Oct.  1844.  He  was  grad- 
uated at  the  Virginia  Military  Institute  1866, 
having  served  in  the  Confederate  army  during 
the  last  year  of  his  course.  He  studied  art  in 
Richmond  and  Cincinnati  1866-70,  and  Berlin, 
Germany,  1870-4,  where  he  was  the  first  for- 
eigner to  win  the  Michael  Beer  prize  (1873). 
While  there  he  studied  under  Prof.  Albert  Wolf, 
and  was  admitted  to  the  Berlin  Society  of 
Artists  on  the  merits  of  his  colossal  bust  of 
Washington,  now  in  Cincinnati.  Later  he  went 
to  Rome,  Italy,  where  he  has  chiefly  resided  save 
for  freq^uent  visits  to  America.  He  has  ex- 
hibited m  the  chief  American  and  European 
expositions.  Large  and  small,  including  statues, 
portrait-busts,  ideal  groups,  and  relievos.  His 
works  number  several  hundred  of  which  the 
best  known  are:  <Cain,  or  the  Offering  Re- 
jected,* an  early  ideal  bust  that  showed  con- 
siderable dramatic  talent;  ^Schiller  and  Goethe^* 
Berlin  (1870) ;  ^Religious  Liberty,*  Fairmount 
Park,  Philadelphia  (1874-6) ;  bas-relief  por- 
traits of  Farragut  (1872),  and  Robert  R  Lee 
(1873)  ;  12  marble  statues  of  artists  for  the  Cx>r- 
coran  A;t  Museum,  Washington  (1880-^); 
marble  busts  of  Beethoven  (1884),  and  of 
Cardinal  Hohenlohe  (1888)  ;  bronze  statue  of 
Columbus  in  the  Columbian  Memorial  building, 
(Chicago,  111.;  statue  of  Mrs.  Andrew  D.  White 
for  Cornell  University;  bust  of  Lord  Sher- 
brooke  for  Westminster  Abbey;  the  fountain  of 
Neptune  for  the  town  of  Neptune^  Italy,  etc. 
In  June  1903  the  sculptor  presented  a  bronze 
monument,  *  Virginia  Mourning  Her  Dead,*  to 
the  Virginia  Military  Institute. 

Ez'ra,  Jewish  scribe  and  priest.  Under 
his  guidance  the  second  expedition  of  the  Jews 
set  out  from  Babylon  to  Palestine  under  the 
reign  of  Artaxerxes  I.,  about  458  ac.  The  im- 
portant services  rendered  by  Ezra  to  his  coun- 
trymen on  that  occasion,  and  also  in  arranging, 
and  in  some  measure,  it  is  believed,  settling 
the  canon  of  Scripture,  are  specially  acknow- 
ledged by  the  Jews,  and  he  has  even  been  re- 
garded as  the  second  founder  of  the  nation. 
Josephus  states  that  he  died  in  Jerusalem,  and 
was  buriefl  there  with  great  pomp ;  others  assert 
that  he  returned  to  Babylon,  and  died  there  at 
the  age  of  120  years. 

Ezra,  The  Book  of,  an  Old  Testament 
book,  arranged  in  the  English  Bible  between  a 


Chronicles  and  Nehemiah.  In  the  Thirty  Ime 
Articles  it  is  styled  ^The  First  Book  of  Esdras.* 
The  name  Ezra,  though  commonly  held  to  denote 
that  he  was  the  author  of  the  book,  however 
signifies  no  more  than  that  the  doings  of  Ezra 
are  the  main  theme  of  the  book,  which  is  cer-« 
tainly  the  case.  The  period  which  the  book 
spans  is  about  80  years,  namely,  from  the  first 
of  Cyrus,  536  B.C.,  to  the  eighth  of  Artaxerxes 
Longimanus,  456  B.c. ;  the  reigns  embraced  axe 
those  of  Cyrus,  Cambyses,  Smerdis,  Darius 
Hystaspis,  Xerxe^  and  part  of  that  of  Ar* 
taxerxes.  Both  Jews  and  Christians  consider 
the  work  part  of  the  Scripture  canon.  It  is 
written  partly  in  Hebrew  and  partly  in  Chaldee^ 
a  fact  which  has  led  some  to  conclude  that  it  is 
the  work  of  different  hands. 

Ezra    Church    (Atlanta),    Battle   of.    On 

20  July  1864  the  Confederate  army  under  Gen. 
Hood  was  defeated  at  Peach  Tree  Creek,  and 
driven  into  the  inner  defenses  of  Atlanta.  On 
the  22d  Hood  attacked  the  Army  of  the  Ten- 
nessee, and  was  again  defeated,  and  (5en.  Sher- 
man began  the  investment  of  Atlanta.  He 
began  to  force  Hood  from  Atlanta  by  moving 
upon  his  communciations  leading  south  from  the 
city.  The  Army  of  the  Tennessee  was  trans- 
ferred from  the  extreme  left  of  the  investing 
line  to  the  right,  near  Ezra  Church,  and  Hood 
took  measures  to  check  its  further  extension 
and  drive  it  back.  On  the  night  of  the  27th  he 
marched  out  of  Atlanta  with  the  greater  part  of 
his  force,  and  on  the  28th  Gen.  J.  C  Brown's 
division  was  ordered  to  attack  Logan's  corps, 
then  advancing  on  the  right,  and  drive  it  back  to 
and  beyond  Ezra  Church.  Brown  drove  in 
Logan's  skirmishers,  followed  them  50a  to  600 
yards,  and  struck  Logan's  right,  carried  it  at 
some  points,  but  was  quickly  repulsed  with  great 
slaughter.  He  made  a  second  attempt  with  no 
success  and  fell  back.  He  had  lost  694  killed 
and  wounded  and  113  missing.  During  Brown's 
attack  four  raiments  from  Dodge's  and 
Blair's  corps  extended  Logan's  right,  and 
took  part  m  the  action.  Clayton's  division 
attacked  on  Brown's  right,  but  not  until  after 
Brown's  first  repulse,  and  by  a  misunderstand- 
ing his  three  brigades  made  isolated  attacks 
upon  Harrow's  division,  all  of  which  were  re- 
pulsed with  great  loss,  some  of  the  regiments 
losing  50  per  cent.  Walthall  had  led  out  his 
division  while  Brown  and  Clayton  were  en- 
gaged, and  at  2  p.m.,  after  they  had  been  with- 
drawn, he  was  ordered  to  attack  over  the  ground 
of  Brown's  fight.  Walthall  made  several  per- 
sistent efforts,  but  failed,  although  some  parts 
of  his  force  got  within  50  yards  of  Logan's  line. 
After  more  than  an  hour's  severe  fighting,  in 
which  he  reports  the  loss  of  152  officers  and 
nearly  1,000  men,  he  fell  back.  At  night  Hood  * 
withdrew  his  troops  to  the  works  around 
Atlanta.  The  Federals  in  this  battle  numbered 
about  13,000  men ;  the  Confederates  about  i8,ooa 
The  Union  loss  was  559  killed  and  wounded,  73 
missing.  The  aggregate  Confederate  losses  were 
apparently  about  2,636  killed  and  wounded,  and 
200  missing.  The  estimates  of  Gens.  Sherman, 
Howard,  and  Logan  that  the  Confederate  loss 
was  from  5,000  to  7,000  are  excessive.  Consult : 
<Official  Records,>  VoL  XXXVIII,;  Cox,  ^At- 
lanta^ ;  Sherman,  < Personal  Memoirs,*  Vol.  IL: 
The  Century  Company's  ^Battles  and  Leaders  ox 
the  Civil  War.>  Vol  fV.  e  a.  Omiak. 
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Fthe  sixth  letter  of  the  English  and 
Latin  alphabets  and  all  alphabets 
derived  from  the  Latin.  The  char- 
acter F,  though  it  does  not  appear 
in  the  Greek  alphabet  of  the  classic 
period,  had  a  place,  in  the  earlier 
Greek  alphabet,  and  is  believed  to  have  there 
represented  the  sound  of  v  or  of  w.  It  is  called 
by  Greek  grammarians,  digamma  or  double- 
gamma,  being  formed  of  two  gammas  (g  hard, 
r)  written  one  above  the  other  (F).  From 
the  Greek  it  came  into  Latin  and,  finally,  was 
used  to  express  the  sound  which  it  has  for 
us.  That  the  sound  of  F  in  Latin  was  the  same 
as  in  English,  we  know  from  what  Quintilian 
says  of  the  mode  of  uttering  it.  The  Greek 
letter  ♦  (phi)  represented  in  Latin  and  Eng- 
lish by  ph,  appears  to  have  been  very  different 
in  sound  from  the  F  of  the  Latins;  and  that 
in  the  pronunciation  of  F  Greeks  found  great 
difficulty  is  known  on  the  authority  of  Cicero; 
their  difficulty  was  like  that  which  people  of 
other  speech  than  ours  find  in  pronouncmg  th 
in  then,  this,  and  in  thin,  think.  A  like  diffi- 
culty in  pronunciation  of  the  F  of  Latin  must 
have  presented  itself  to  the  inhabitants  of  the 
Spanish  peninsula,  if  not  in  the  time  of  Roman 
domination,  then  after;  else  the  initial  F  of 
words  from  the  Latin  would  not  have  been  so 
generally  changed  by  them  into  a  mere  breath- 
ing, represented  by  the  letter  h.  Examples: 
Lat  faba  (bean).  Span,  haba;  fabulari  (to 
talk),  hablar;  facer e  (to  make),  hacer.  In 
other  languages,  whether  derived  from  one  an- 
other or  springing  independently  from  a  com- 
mon original  stem,  as  German,  Anglo-Saxon, 
Greek,  I^tin,  Celtic,  etc^  we  see  a  different  in- 
terchange as  between  F  and  P:  thus  to  the 
English  word  fish  answers  the  Latin  pise 
(piscis) ;  to  Eng.  fire  the  Gr.  pyr ;  to  Eng.  plow 
the  Ger.  pHug,  In  the  local  dialect  of  the  Eng- 
lish county  of  Somerset,  F  usually  becomes  V: 
fair  becomes  vair,  friar  vrier,  five  vive.  As  the 
Latin  alphabet  had  but  one  character,  V,  to 
represent  both  the  vowel  U  and  the  consonant 
V  (or  W)  the  Emperor  Claudius  ordered  that  in 
public  inscriptions  and  state  documents  this 
consonant  V  should  be  represented  by  the  F 
inverted,  J  ,  and  hence  in  monuments  of  that 
rcitm  we  find  AMPLIA.€IT.  TERMINAJIT, 
OCTAdIA,  etc,  for  Ampliavit,  Terminavit, 
Octavia,  etc. 

F.  P.  V.*8  (First  Family  of  Virginias),  a 
jocular  term  applied  in  the  North,  before  and 
during  the  war,  to  the  Southern  aristocracy  in 
general. 

Fa,  fa,  the  name  given  by  Guido  to  the 
fourth  note  of  the  natural  diatonic  scale  of  C, 


that  is,  the  subdominant.    In  the  major  scale  of 
C  this  tone  is  F. 

Pabbri,  fab're,  Cora  Randall,  American 
poet :  K  New  York  1871 ;  d.  there  1892.  She 
was  of  Italian  descent.  A  volume  of  her 
^ Lyrics^  appeared  but  a  few  days  before  her 
death. . 

Pabens,  Joseph  Warren,  American  miscel- 
laneous writer:  b.  Salem,  Mass.,  1821;  d.  1875. 
Among  his  works  are:  ^The  Camel  Hunt,'  a 
narrative  of  personal  adventure;  < Facts  about 
Santo  Domingo';  and  *The  Last  Cigar,'  a 
book  of  poems. 

Fabcr,  Frederick  William,  D.D.,  English 
theologian  and  hymn  writer :  b.  Calverley,  York- 
shire, 28  June  1814;  d.  Brompton,  London,  26* 
Sept.  1863.  He  was  a  nephew  of  G.  S.  Faber, 
(q.v.).  He  was  educated  at  Balliol  College, 
Oxford,  where  he  came  under  the  influence  or 
John  Henry  Newman  (q.v.),  whom  in  1845  he 
followed  into  the  Roman  Catholic  Church.  On 
becoming  a  Roman  Catholic  he  founded  a  small 
community  called  Brothers  of  the  Will  of  God, 
who  three  years  later  joined  the  oratory  of  St. 
Philip  Neri.  He  afterward  established  a 
branch  of  this  oratory  at  Brompton,  with  which 
he  was  connected  till  his  death.  His  prose 
writings  are  numerous,  but  it  is  by  his  beautiful 
hymns  that  he  is  best  known.  Of  these:  ^Pil- 
grims of  the  Night,'  and  <The  Land  Beyond  the 
Sea,'  are  the  most  noted.  See  ^Life  and  Let- 
ters,'  edited  by   Bowden    (1869). 

Paber,  George  Stanley,  English  theolo- 
gian: b.  Calverley,  near  Bradford,  Yorkshire, 
25  Oct.  1773;  d.  near  Durham  27  Jan.  1854. 
Having  been  Bampton  lecturer  in  1801,  he 
shortly  after  published  his  lectures  under  the 
title  of  ^Horse  Mosaicae.'  From  the  first  he 
adopted  evangelical  views,  and  soon  began  to 
aid  them  by  his  pen,  particularly  by  <The  Doc- 
trine of  Regeneration  in  the  Case  of  Infant 
Baptism.'  He  was  vicar  successively  of  Stock- 
ton-upon-Tees,  Redmanshall,  and  Longnewton, 
holding  the  last  appointment  21  yeats,  when  he 
resigned  it  to  become  master  of  Sherburn  Hos- 
pital. His  principal  writings,  in  addition  to 
those  already  mentioned,  are:  *A  Dissertation 
on  the  Prophecies,'  the  most  popular  of  all  his 
works,  having  in  1818,  only  four  years  from  its 
first  appearance,  reached  a  fifth  edition;  and  the 
<  Difficulties  of  Romanism,'  of  which  a  third 
edition  appeared  in  1853. 

Paber,  Johann  Lothar,  German  manufac- 
turer: b.  Stein,  near  Nuremberg,  12  June  1817; 
d.  1896.  In  1760  he  founded  in  his  native  town 
a  manufactory  of  lead  pencils,  with  only  20 
hands  employed.    He  made  so  many  improve 
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xnents  in  the  manufacture  that  his  factory  grad- 
ually became  the  centre  of  that  particular  in- 
dustry, and  absorbed  the  trade  of  Germany  and 
Austria.  Particularly  successful  and  profitable 
was  the  making  of  pencils  of  different  grades, 
while  his  business  capacity  in  distributing  his 
goods  did  much  to  promote  their  popularity. 
He  opened  branches  m  great  cities  of  Europe 
and  the  United  States.  In  his  factory  at 
Noisy-Ie-Sec  near  Paris  are  employed  more  than 
a  thousand  operatives,  and  the  Faber  pencils 
are  considered  the  best  in  the  market. 

Fabian,  fa'bi-an,  belonging  or  relating  to 
the  famous  Roman  family,  or  clan,  the  Fabian, 
used  especially  in  the  military  phrase  Fabian 
tactics,  to  denote  tactics  the  chief  point  of  which 
is  to  weary  and  exhaust  the  enemy.  By  such 
measures  Quintus  Fabius  Maxinrus  greatly 
harassed  Hannibal  in  the  Second  Punic  war. 

Fabian  Society,  an  English  socialistic  or- 
ganization, having  its  headquarters  in  London, 
and  with  affiliated  branches  in  most  of  the 
principal  cities  and  towns  of  Great  Britain  and 
Ireland.  The  society  includes  in  its  ranks  some 
very  prominent  writers  on  social  economy,  in- 
cluding Sidney  Webb,  and  publishes  ^Fabian 
Essays,  >  and  <  Fabian  Tracts.  >  In  1888  they 
began  to  hold  public  meetings.  Above  700  lec- 
tures have  been  given  in  one  year  by  members 
of  the  society.  The  Fabians  aim  to  bring  about 
the  ^emancipation  of  land  and  industrial  capital 
from  individual  and  class  ownership  and  the 
vesting  of  them  in  the  community  for  the  gen- 
eral benefit® ;  ^the  extinction  of  rent* ;  and  *the 
transfer  to  the  community  of  the  administra- 
tion of  such  industrial  capital  as  can  be  con- 
veniently managed  socially.®  They  also  advo- 
cate female  suffrage.  There  is  a  society  of  the 
same  name  in  the  United  States,  which  issues  a 
periodical   called   the    ^American   Fabian. > 

Fabi6,  Francois  Joseph,  frah-swa  zho-zef 
fa-bya,  French  poet:  b.  Durenque,  France, 
3  Nov.  1846.  He  filled  important  chairs  in  dif- 
ferent colleges,  attaining  distinction  as  the  author 
of  <The  Poetry  of  the  Foolish  Ones>  (1879)  ; 
<The  Belfry> ;  etc.,  and  by  <Roupeyrac's  Mill,> 
a  rustic  drama,  and  other  plays. 

Fabii,  fa'bi-I,  Arch  of  the,  a  commemora- 
tive arch  in  ancient  Rome  at  the  entrance  of  the  . 
Sacred  Way  (Via  Sacra)  to  the  Forum 
Roman um.  It  was  constructed  about  120  b.c.  by 
Quintus  Fabius  Maximus  Allobrogicus  in  cele- 
bration of  his  victories  over  the  AUobroges  and 
Arvemi.  Its  material  was  the  calcareous  Italian 
rock  called  travertin,  and  its  design  simple. 
Some  few  of  the  travertin  blocks  were  ex- 
cavated in  1882  not  far  from  the  site  of  the 
arch. 

Fabius,  fSlji-us,  the  name  of  one  of  the 
oldest  and  most  famous  families  of  Rome,  every 
member  of  which  was  massacred  at  Cremera  478 
B.C.,  except  Quintus  Fabius  Vibulanus,  who 
became  one  of  the  decemvirate.  Among  the 
most  noted  of  the  family  in  later  times  are: 
Fabius  Ambustus,  dictator,  350  b.c;  Fabius 
RuLLiANus,  to  whose  name  Maximus  was 
added,  twice  dictator,  conqueror  of  the  Samnites 
and  Etruscans,  323-280  B.C.;  Fabius  Gurges, 
son  of  the  preceding,  consul  of  Rome;  Fabius 
PiCTOR,  the  first  writer  of  Roman  history,  3d 
century  b.c;  Fabius  Maximus  Verrucosus, 
considered  the  greatest  of  his  family,  surnamed 


^Cunctator,*  «the  Delayer*  (see  Fabian),  from 
his  system  of  warfare.  Died  203  b.c.  ;  Fabius 
Maximus  Quintus,  son  and  next  in  office  to  the 
preceding,  afterward  consul;  Fabius  Maximus 
-^MiLiANUS,  distinguished  in  the  war  of  Persia 
and  in  Spain,  consul  147  b.c.  ;  Fabius  Maximus 
Servilianus,  pro-consul  for  Spain,  censor  126 
B.C.;    Fabius   Maximus    Allobrogicus,  consul 

122  B.C. 

Fable  (Lat  fabula,  a  narrative,  especially 
a  fictitious  one),  in  literature,  a  term  applied 
originally  to  every  imaginative  tale,  but  confined 
in  modem  use  to  short  stories,  either  in  prose  or 
verse,  which  are  meant  to  inculcate  a  moral  les- 
son in  a. pleasant  garb.  Imaginary  persons, .ani- 
mals, and  inanimate  objects  are  introduced  as 
the  actors  and  speakers.  The  fables  consist 
properly  of  two  parts  — the  symbolical  represett- 
tation,  and  the  application,  or  the  instruction  in- 
tended to  be  deduced  from  it,  which  latter  is 
called  the  moral  of  the  tale,  and  is  indispensable 
to  it 

Herder  divides  fables  into  (i)  Theoretic, 
intended  to  form  the  understanding;  thus  a  phe- 
nomenon of  nature,  as  illustrative  of  the  laws  of 
the  Universe,  is  used  to  exercise  the  understand- 
ing. (2)  Moral,  which  contain  rules  for  the  reg- 
ulation of  the  will.  We  do  not  learn  morality 
from  the  brutes,  but  view  the  great  family  of 
nature,  and  observe  that  she  has  connected  the 
happiness  of  all  living  creatures  with  the  un- 
changeable, eternal  law  of  effort,  and  take  ex- 
ample from  the  observance  of  tnis  law  by  the 
lower  orders  of  creation.  (3)  Fables  of  fate  or 
destiny.  It  cannot  always  be  made  evident  how 
one  thing  follows  as  a  necessary  consequence 
from  another;  here  then  comes  in  play  that  con- 
nection of  events  which  we  call  fate,  or  chance, 
and  which  shows  that  things  follow,  at  least 
after,  if  not  from  one  another,  by  an  order  from 
above.  Thus  the  eagle  carries  with  her  plunder 
a  coal  from  the  altar,  which  sets  fire  to  her  nest, 
and  thus  her  unfledged  brood  becomes  the  prey 
of  animals  which  she  has  already  robbed  of  their 
young. 

The  oldest  fables  are  supposed  to  be  the 
Oriental;  among  these  the  Indian  fables  of 
Pilpay  or  Bidpai^  and  the  fables  of  the  Arabian 
Lokman,  are  celebrated,  -(fcop  is  well  known 
among  the  Greeks,  and  was  imitated  by  Phaedrus 
among  the  Latin  writers.  Bodmer  has  published 
German  fables  of  the  time  of  the  Minnesingers. 
The  first  known  German  fabulist  is  Strieker, 
who  belongs  to  the  first  half  of  the  13th  century, 
but  the  famous  mediaeval  beast-epic  of  ^Reinecke 
Fuchs^  (see  Reynard  the  Fox)  has  a  much 
more  remote  origin.  Boner,  who  lived  at  the 
close  of  the  14th  century,  shows  in  his  ^Edel- 
stein^  the  true  spirit  of  fable.  Burkatd  Waldis 
may  be  mentioned  in  the  i6th  century.  The 
most  successful  of  German  fable  writers  is  un- 
doubtedly Lessing.  In  the  17th  century  Gay 
among  the  English,  and  La  Fontaine  among  the 
French,  were  distinguished.  The  writer  last 
named  made  fable  the  vehicle  of  wit,  and  carried 
it  to  its  highest  stage  of  perfection.  Among  the 
most  interesting  modern  productions  in  this  de- 
partment of  literature  the  fables  of  the  Russian, 
Ivan  KrilofL  deserve  special  mention.  See 
Allegory;  Myth;  Proverb. 

Fabliaux,  fa-bli-6  (Fr.  from  the  Lat.  fabula, 
a  narrative,  particularly  a  fictitious  narrative), 
in  French  literature^,  the  short  metrical  tales  of 
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the  Trouv^res  (q.v.),  belonging  for  the  most 
part  in  the  12th  and  13th  centunes.  These  pro- 
ductions were  intended  merety  for  recitation,  not 
for  singing,  had  as  their  pnncipal  subjects  the 
current  gossip  and  news  of  the  day,  and  were 
epigramnoatic  and  ironical  in  style. 

Fabre,  Amant  Joseph,  a-mln  zh6-zef  fibr, 
a  French  author:  b.  Rodez,  France,  10  Dec 
1842  (or  1843).  A  drama,  <Joan  of  Arc^ 
(1890),  made  his  name  most  widely  known;  his 
other  works  being  largely  represented  by  such 
books  as:  ^A  Course  in  Phik>sophy^  (18^0); 
^Washington,  the  Liberator  of  America^  (1882). 

Pabre,  FerAnand,  fSr-de-naA,  French 
novelist:  b.  Bedarieux,  France,  1830;  d.  Pariis  11 
Feb.  1898.  He  published:  *Ivy  Leaves,^  poems 
( 1853)  ;  then  the  novels :  <The  Courbezons* 
fi86i);  ^Julien  Savignac>  (1863);  <My  Uncle 
Celestin>  (1881)  ;  <KingRamiro>  (1884)  ;  and 
<Mr.  John>  (1886).  The  remarkable  novel, 
<Abbe  Tigrane*  (1873),  first  won  him  great  dis- 
tinction; 'Lucifer^  (1884);  portraying  the 
struggle  among  the  clergy  between  Gallicanism 
and  Ultramontanism,  is  doubtless  his  greatest 
work.  Among  his  shorter  stories  are:  *The 
Abb6  Riotelet^  (1891)  ;  <Norine>  (1800)  ;  <Ger- 
many>  (1891),  etc.  <Ma  Vocation'  (1889)  is  a 
volume  of  leaves  from  his  student  diary. 

Pabre,  Francois  Xavier  Pascal,  fran-swa 
zav-ya  pas-cal,  French  painter:  b.  Montpel- 
lier  I  April  1766;  d.  there  16  March  1837.  He 
was  a  pupil  of  David,  and  produced  in  1787  a 
painting  representing  the  ^Execution  of  the 
Children  of  Zedekiah  by^  order  of  Nebuchad- 
nezzar,* for  which  he  received  the  great  prize  of 
the  academy,  and  was  sent  as  a  pensionary  to 
Rome.  He  was  believed  to  have  been  secretly 
married  to  the  countess  of  Albany,  who  on  her 
death  in  1824  made  him  her  sole  heir,  and  be- 
queathed to  him  valuable  MSS.  which  had  been 
left  to  her  by  Alfieri.  Fabre  gave  them  to  the 
city  of  Florence. 

Fabre,  Jean  Raymond  Auguste,  zhoA  r&- 
mdn  ogust,  French  poet,  brother  of  Ferdi- 
nand Fabre  (q.v.) :  b.  Jaujac,  France,  24  June 
1792;  d.  Paris  23  Oct.  1839.  He  was  prominent 
in  journalism  and  wrote:  *  Caledonia,  or  the 
Patriotic  War*  (1823);  <Histoire  du  Siege  de 
Missolonghi*  (1827)  ;  <La  revolution  de  1830* 
(1833). 

Pabre  D'Eglantine,  Philippe  Francois 
Nazaire,  fe-lep  fraft-swa  na-zar  fabr  da-gl6h- 
tcn,  French  dramatic  poet:  b.  Carcassonne 
28  Dec.  1755;  d.  Paris  5  April  1794.  Having 
gained  the  prize  of  the  Eglantine  in  the  Floreal 
games  at  Toulouse,  he  assumed  the  name  of 
that  flower  as  a  surname.  He  now  wrote  sev- 
eral theatrical  pieces,  of  which  however  only 
two,  ^L'lntrigue  cpistolaire*  and  the  ^Philinte 
de  Moliere,*  were  successful.  The  latter  is  still 
considered  one  of  the  best  character-pieces  of 
the  modem  French  stage.  He  engaged  with 
ardor  in  the  Revolution,  acting  with  Danton, 
Lacroix,  and  Camille  Desmoulins.  As  deputy 
from  Paris  to  the  National  Convention,  he  at  first 
supported  moderate  principles,  but  afterward 
voted  for  the  death  of  Louis  XVI.  without  ap- 
peal, and  was  chosen  a  member  of  the  committee 
of  public  safety.  He  afterward  became  sus- 
pected by  the  Jacobins,  and  being  condemned  to 
death  was  executed  along  with  his  colleague 
Danton  (q.v.). 


Fabretti,  Raffaide,  r&-fa-er&  fi-brefte, 
Italian  antiquarian:  b.  Urbino  1619;  d.  Rome  7 
Jan.  170a  He  was  made  papal  treasurer  by 
Alexander  VII.,  and  finallv  superintendent  of 
the  archives  in  the  castle  of  San  Angelo,  which 
office  he  held  till  his  death.  Among  his  writings 
may  be  mentioned:  ^De  Aquaeductibus  vcteris 
Romae^;  *De  Colunma  Trajani>;  and  ^Inscrip- 
tionum  Antiquarum  Explicatio,^  in  the  last  of 
which  much  light  is  thrown  on  the  discoveries 
made  by  himself  in  the  Catacombs. 

Pabriano,  Gentile  da,  Jen-te'la  da  fa-bre- 
a'n6,  Italian  painter:  b.  Fabriano  about  1370; 
d.  Rome  about  1450.  His  earliest  work  was 
perhaps  the  decoration  of  a  chapel  for  Pandolfo 
Malatesta  at  Brescia.  In  1423  he  painted  one 
of  his  best  extant  pictures,  an  *  Adoration  of 
the  Kings,^  for  the  church  of  the  Holy  Trinity 
in  Florence,  To  the  same  period  belongs  a 
Madonna  with  Saints  (now  in  the  Berlin  Mu- 
seum). A  picture  of  the  naval  engagement  be- 
tween the  fleet  of  Venice  and  that  of  the 
Emperor  Barbarossa,  which  Fabriano  painted 
for  the  Venetian  senate,  so  pleased  them  that 
they  conferred  on  him  the  dignity  of  a  patrician 
and  a  pension  of  a  ducat  (er  diem  for  life. 
Fabriano  next  worked  at  Orvieto,  but  was  called 
thence  by  Pope  Martin  V.,  who  employed  him 
in  adorning  the  church  of  St.  John  Lateran 
with  frescoes  from  the  life  of  John  the  Bap- 
tist. Fabriano's  pictures  indicate  a  cheerful  and 
joyous  nature.  He  had  a  childlike  love  of  splen- 
dor and  rich  ornamentation,  but  his  coloring  is 
never  extravagant  or  meretricious. 

Fabriano,  Italy,  city  20  miles  northeast  of 
Perugia.  It  is  in  the  midst  of  mountain  scen- 
ery, and  in  a  fruit-growing  region.  This  is  the 
.native  place  of  the  artist.  Gentile  da  Fabriano 
(q-v.),  a  large  number  of  whose  paintings  are 
preserved  here  in  churches  and  in  the  city  hall. 
Paper,  parchment,  gunpowder,  glue,  and  felt- 
doth  are  the  chief  manufactures.  The  paper 
and  parchment  factories  were  established  in 
1564.    Pop.  of  the  commune  21,000. 

Fabriciiu,  Hieronjrmu^  hi-er-on'i-mus  fa- 
brish'i-us  (Ital.  Fabrizio,  Girolamo),  Italian 
physician:  b.  Aquapendente  I537f'  d*  Padna  23 
May  1617.  He  studied  at  Padua  under  the 
celebrated  Fallopius,  whom  he  afterward  suc- 
ceeded in  the  anatomical  chair,  and  had  Har- 
vey, the  discoverer  of  the  circulation  of  the 
blood,  for  a  pupil.  Harvey  acknowledged  that 
the  discovery  of  the  valves  in  the  veins  made 
by  his  master  put  him  on  the  way  of  his  discov- 
ery. During  the  lifetime  of  Fabricius  his  merit 
was  fully  recognized  by  the  public  and  the 
state.  His  works  were  collected  and  published 
by  Bohnius  (1687). 

Fabricius,  Johann  Albrecht,  yS'han  al'- 
breHt  fa-bret'se-6s,  German  scholar:  b.  Leip- 
sic  II  Nov.  1688;  d.  Hamburg  30  April  1736. 
He  was  versed  in  almost  every  department  of 
human  knowledge,  particularly  in  philology  and 
ancient  literature,  and  understood  the  art  of 
using  these  stores  of  erudition  to  the  greatest 
advantage.  He  was  professor  of  rhetoric  and 
moral  philosophy  in  the  gymnasium  at  Ham- 
burg. He  published  a  ^Bibliotheca  Graeca^ 
(1705-28)  ;  ^Bibliotheca  Latina>  (1697)  ;  ^Bib* 
liotheca  media  et  infima  i^tatis^  (i734);  ^Bib- 
liotheca  Ecclesiastical ;  ^Bibliotheca  Antiquaria> 
(1713). 
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Fabridus,  Johatm  Cbridttam,  Daoi&h  ento- 
mologist :  b.  Tupdern  in  the  duchy  of  Schleswig 
7  Jan,  1743;  d.  Kid  3  March  i8o8.  He  pur- 
sued his  studies  at  Leyden,  Edinburgh,  and  Frei- 
burg, in  Saxony,  and  under  Linnaeus  at  Upsal. 
Few  scholars  of  that  great  man  profited  more 
by  his  instructions.  His  works  upon  entomology 
show  the  principles,  the  method,  and  even  the 
forms  of  expression,  peculiar  to  Linnxus,  ap- 
plied to  the  development  of  a  new,  happy,  and 
fruitful  train  of  ideas.  From  his  intercourse 
with  him  he  derived  his  first  notions  of  his  sys- 
tem of  arranging  insects  according  to  the  organs 
of  the  mouth;  and  he  endeavored  to  per- 
suade Linnaeus  to  make  use  of  it  in  the  new  edi- 
tion of  his  ^Systema  Naturae.^  Fabricius 
obtained  the  professorship  of  natural  history  in 
the  University  of  Kiel,  and  in  1775  appeared  his 
^System  of  Entomology,^  which  gave  to  this 
science  an  entirely  new  form.  Two  years  after- 
ward he  developed  in  a  second  work  the  char- 
acters of  the  classes  and  orders,  and  demon- 
strated in  the  prolegomena  the  advantages  of 
his  method.  In  1778  he  published  his  *Philo- 
sophia  Entomologica,^  written  upon  the  plan  of 
the  well-known  ^Philosophia  Botanica.^  From 
this  time  till  his  death  he  was  constantly  occu- 
pied in  extending  his  system,  and  in  publishing 
it,  under  various  forms,  in  works  of  different 
titles.  He  was  appointed  counselor  to  the  king 
of  Denmark,  and  professor  of  political  and 
rural  economy. 

Fabricius,  Gaius  Luscinus,  ka'yus  fa- 
brish'us  lu-si'nus,  Roman  general:  d.  after 
275  B.C.  He  was  twice  consul,  and  gained  sev- 
eral victories  over  the  Samnites  and  Lucanians 
and  was  famed  for  his  integrity  and  contempt 
of  riches.  This  was  shown  on  the  occasion  of 
his  embassy  to  Pyrrhus  in  280  B.C.,  when  he 
firmly  withstood  all  the  attempts  of  Pyrrhus  to 
allure  him  into  his  service.  When  consul,  he 
discovered  to  Pyrrhus  a  plot  formed  to  poison 
him  .by  his  physician;  and  in  gratitude  Pyrrhus 
released  the  Roman  prisoners  without  ransom. 
Fabricius  was  afterward  censor,  and  endeavored 
to  check  the  growing  passion  for  luxury.  He 
lived  a  simple  life  and  died  poor. 

Fabrics,  Names  of.  The  names  given  to 
most  fabrics  are  derived  from  cities,  towns,  and 
persons.  Damask  is  from  Damascus;  satins 
from  Zay  in  China;  calico  from  Calicut,  India; 
muslin  from  Mosul;  drugget  is  from  Drogheda, 
Ireland ;  cambric  from  Cambral ;  taffeta  from 
a  street  in  Bagdad;  gauze  from  Caza;  dimity 
from  Damietta;  jeans  from  Jean;  duck  from 
Torque  in  Normandy;  serge  from  Xerga,  a 
Spanish  name  for  a  peculiar  woolen  blanket; 
velvet  from  the  Italian  vellute;  chintz  from  the 
Indian  chott;  blanket  is  called  after  Thomas 
Blanket,  a  famous  clothier  who  lived  in  Eng- 
land in  1340. 

Fabroni,  or  Fabbroni,  fa-bro'ne,  Giovanni 
Valentino  Mathias,  Italian  scientist:  b.  Flor- 
ence 13  Feb.  1752;  d.  Pisa  17  Dec.  1822.  He 
left  behind  him  a  considerable  number  of  val- 
uable memoirs  and  treatises  on  matters  relat- 
ing to  chemistry,  agriculture,  physiology,  etc., 
of  which  the  best  known  are  ^Pro\^edimenti 
Annonarj^ ;  his  <  Discourses  on  National  Pros- 
perity^ ;  on  ^The  Equilibrium  of  Commerce, 
and  the  Establishment  of  Custom-houses^ ;  on 
the  <  Effects  of  the  Free  Traffic  in  Raw  Ma- 
terial^ ;  on  <  Rewards  for  the  Encouragement  of 


Trade^ ;  on  the  ^Chemical  Action  of  Metals^ ; 
on ^  the.  ^ Value  ai^d  Reciprocal  Proportion  of 
Coins ^ ;  on  the  <  Scales  and  Steelyards  of  the 
Chinese^;  on  the  ^Palaces  of  Spain^ ;  and  on 
the  ^Ancient  Hebrew  People.^ 

Fajade,  fa-sad'  (Fr.  «the  front  of  a  bttild- 
ing*),  the  face  or  front  of  any  building,  par- 
ticularly its  principal  face  or  faces;  generally 
used  of  a  building  of  magnitude  or  importance. 
A  back  elevation  is  termed  a  rear  fa^de.  See 
Architecture. 

Facciolati,  or  Facciolato,  Jacopo»  ya'k5-po 
fa-cho-la'te  or  -to,  Italian  philologist:  b. 
Toregia,  near  Padua,  4  Jan.  2682 ;  d.  Padua  26 
Aug.  1769.  He  devoted  the  greatest  attention 
to  reviving  the  study  of  ancient  literature;  and, 
accordingly,  undertook  a  new  edition  of  a 
dictionary  in  seven  languages,  which  was  called 
the  ^Calepin,^  from  the  name  of  its  author,  the 
monk  Ambrosius  Calepinus.  His  pupil,  For- 
cellini,  assisted  him,  and  the  work  was  com- 
pleted between  1715  and  1719.  He  now,  in 
company  with  his  industrious  disciple,  conceived 
the  idea  of  a  Latin  lexicon,  in  whicn  every  word, 
with  all  its  significations,  should  be  contained 
and  illustrated  by  examples  from  the  classical 
writers,  after  the  manner  of  the  dictionary  of 
the  Cruscan  Academy.  This  immense  undertak- 
ing occupied  them  both  for  nearly  40  years. 
Facciolati  directed  the  work,  which  was  almost, 
entirely  executed  by  Forcellini.  He  left  many 
Latin  discourses  which  are  characterized  by 
Ciceronian  elegances  of  style,  but  differ  from 
their  model  by  a  precise  brevity. 

Face.     See  Skull. 

Face  Wheel,  called  also  Contrate  Whcd 
and  Crown  Wheel,  a  wheel  which  has  cogs 
projecting  from  the  periphery  at  right  angles  to 
the  plane  of  motion;  as,  in  watches,  the  wheel 
situated  nearest  the  crown  and  driving  the  bal- 
ance. 

Facetiae,  fa-se'shi-e  (Lat.  ^witticisms*),  a 
collection  of  humorous  sayings  or  tales,  witti- 
cisms, and  jests.  Among  the  earliest  such  is 
that  known  as  ^Asteia,^  generally  attributed  to 
Hierocles.  Latin  collections  were  common  in 
the  later  Middle  Ages,  the  most  notable  being 
the  ^  Liber  Facetiarum^  (1470)  of  Poggio 
Bracciolini.    See  Jest-book. 

Fachan,  or  Fatshan,  China,  in  the  prov- 
ince of  Kwang-Tung;  on  the  Tu-Kiang,  about 
20  miles  west  by  south  of  Canton.  Its  chief 
manufactures  are  iron  and  steel  products,  bam- 
boo, and  rattan  articles,  embroideries,  and  por- 
celain. Its  trade  is  in  manufactured  articles 
and  the  agricultural  products  of  the  surround- 
ing country.    Pop.  500,000.     ^ 

Fachingen-water  (Ger.  Faehinger  Wasser), 
a  mineral  water,  from  a  spring  near  Fachingen, 
a  village  of  the  governmental  district  of  Wies- 
baden, Prussia.  It  is  reckoned  among  the 
strongest  alkaline  acidulous  waters  of  Germany, 
being  marked  by  a  large  content  of  carbonic 
acid  and  bicarbonate  of  soda.  It  is  transpar- 
ent, with  a  temperature  of  10**  C,  and  is  used 
in  cases  of  bronchial  catarrh,  catarrh  of  the 
stomach,  gout,  and  other  troubles. 

Facial  Angle,  an  anatomical  term  for  the 
angle  contained  between  two  imaginary  lines, 
one  from  the  most  prominent  part  of  the  fore- 
head to  the  anterior  extremity  of  the  alveolar 
process  of  the  upper  jaw,  opposite  to  the  in- 
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dsor  te^th;  tb«  other  frofti  the  eternal  auditory 
loramen  to  the  same  poinf,  serving  to  ineasure 
the  elevation  of  the  forehead.  The  angle  is, of 
great  service  in  ethnology,  but  its  magnitude  is 
not  an  infallible  criterion  of  the  intellectual  ca-* 
t^city  of  an  individual.  It  is  sometimes  called 
Camper's  angle,  because  the  celebrated  Dutch 
anatomist  Camper  was  the  first  to  draw  atten- 
tion to  the  importance  of  this  method  of  skulj 
measurement. 

Facial  Nerve.  The  seventh  cranial  nerve 
in  the  cerebro-spinal  axis  foiims  the  chief  motor 
nerve  of  the  face.  It  originates  in  a' group  of 
gaiaglion  cells  lying  in  the  floor,  of  the  fourth 
veatriclc  in  the  medulla.  The  fibres  pass  ant 
through  the  temporal-b'one  lying  by  the  side  of 
the  auditory  nerve  in  the  middle  of  the  ear 
canal,  and  are  finally  distributed  to  the  chief 
muscles  of  the  face.  Affections  of  this  nierve 
cause  partial  or  total  loss  of  power  of  the 
muscles  of  the  face.    See  Facial  Pakalysis. 

Facial  Nerve  Paralysis,  paralysis  of  the 
motor  nerve  which  controls  the  muscles  of  the 
face.  The  paralysis  may  extend  to  one  or  both 
cheeks;  bat,  in  most  cases,  when  the  cause  has 
been  treated  recovery  follows. 

Facial  Neuralgia,  a  painful  affection  in- 
volving the  chief  sensory  nerve  of  the  face; 
the  trigeminal  or  fifth  nerve.  This  neuralgia 
may  involve  any  of  the  branches  and,  because 
of  their  wide  distribution  over  the  shoulder, 
back  of  the  neck,  scalp,  and  face  may  be  felt 
in  a  number  of  locations.  Very  frequently  the 
pain  is  in  the  jaw  and  is  due  to  diseased  teeth, 
toothache  being  a  form  of  neuralgia  of  this 
nerve. 

The  pain  may  radiate  from  over  the  orbit, 
constituting  supra-orbital  neuralgia,  or  it  may 
be  distributed  over  the  back  of  the  head,  con- 
stituting occipital  neuralgia.  Occasionally  neu- 
ralgia of  the  fifth  nerve  gives  rise  to  typical 
attacks  of  sick-headache.  A  particular  variety 
which  is  extremely  severe,  and  is  supposably  due 
to  disease  of  the  sensory  ganglia  of  the  fifth 
nerve,  is  known  as  tic-douloureux.  Characteris- 
tic features  of  neuralgias  of  the  face  are  the 
sudden  shooting,  darting  pains,  usually  one- 
sided, unaccompanied  with  other  constitutional 
disturbances.  The  cause  is  most  frequently  ex- 
posure to  cold.  From  riding  on  the  tops  of 
omnibuses,  sitting  by  the  open  windows  of  rail- 
road-cars, or  by  any  open  window  with  a  draft 
blowing  through,  persons  are  very  frequently 
affected.  At  times  anaemia,  gout,  and  infection 
from  bad  teeth  occasion  facial  neuralgia. 

Treatment  will  depend  largely  upon  the  ex- 
citing cause.  Heat,  gentle  massage,  simple  diet, 
and  free  movements  of  the  bowels  are  general 
measures  to  be  carried  out  Occasional  surgical 
intervention  is  necessary  to  cure  tic-douloureux. 
The  medical  treatment  of  neuralgias  of  the  face 
is  technical  and  involves  the  use  of  remedies 
that  are  dangerous  in  the  hands  of  laymen. 

Facial  Paralysis,  a  partial  or  total  loss  of 
power  in  the  muscles  of  the  face.  One  side  of 
the  face  alone  is  usually  affected.  Paralysis  may 
result  from  any  disease  of  or  injury  to  the 
facial  nerve,  either  inside  of  the  skull  proper,  or 
in  its  external  distribution.  Paralirsis  of  the 
face  very  frequently  occurs  in  apoplexies.  Here 
the  disease  results  from  a  disturbance  of  the 
nerve  in  its  intracranial  portion.  It  also  is  oc- 
caaioned  by  disease  in  the  middle  ear,  but  is 


most  freauent  foUowiing  exposure  ta  cold,  dur- 
ing whicn  the  externar  brancHes  ^re  involved* 
This  latter  fprm  is  l-ermed  Bell's  palsy  (q.v.)« 
The  symptoms  of  facial  paralysis  .may  vary 
according  to  the ,  number  of  branches  of  the 
nerve  that  may  be  involved.  In  a  complete 
case  the  paralyzed  side  is  fiat  and  expressionless, 
the  mouth  is  drawn  toward  the  well  side,  making 
the  well  side  look  as  though  it  were  contorted 
and  diseased.  The  patient  is  unable  to  whistle, 
and  may  not  be  able  to  talk  very  clearly.  The 
tongue  may  be  protruded  toward  the  well  side. 
There  may  be  inability  to  close  the  eyelids. 
Sensation  is  not  involved.  When  the  patient 
eats  he  may  not  be  able  to  move  the  tongue  on 
the  paralyzed  side  of  the  mouth,  and  he  cannot 
fill  out  his  cheeks  on  the  flat  side.  The  elec- 
trical reactions  of  the  muscles  at  first  may  not 
be  affected,  but  later  what  is  known  as  the  re- 
action of  degeneration  sets  in.  Most  cases  of 
facial  paralysis  due  to  peripheral  trouble,  as 
well  as  Bell's  palsy,  recover  of  themselves; 
others,  due  to  hemiplegia  or  to  inflammation  of 
the  middle  ear  or  to  fracture  of  the  skull, 
recover  less  frequently. 

Treatment  is  by  means  of  tonics^ iron, 
strychnine,  arsenic,  and  electricity.  In  intract- 
able cases  surgical  anastomosis  with  other  motor 
nerves  may  prove  of  service. 

Facial  Spasm.  See  Tics. 
.  Factor  (Lat.  «a  maker»).  (i)  An  agent  or 
substitute,  especially  a  steward  or  agent  of  an 
estate,  appointed  by  a  landowner  to  manage 
the  estate,  collect  rents,  let  lands,  etc.;  also  an 
agent  employed  by  merchants  to  transact  bus- 
iness for  them  in  other  places,  as  to  buy  and  sell, 
to  negotiate  bills  of  exchange,  etc.  He  differs 
from  a  broker  in  that  he  is  entrusted  with  the 
possession  and  disposal  of  the  goods,  property, 
etc.,  and  may  buy  and  sell  in  his  own  name. 
See  Agent.  (2)  In  arithmetic  any  one  of  the 
integers  the  product  of  which  is  a  given  num- 
ber. A  prime  factor  is  a  factor  which  is  also 
a  prime  number.'  ^3)  In  algebra,  any  one  of 
the  quantities  which,  when  multiplied,  produce 
a  given  algebraic  expression. 

Factor  of  Safety.  See  Strength  of  Ma- 
terials. 

Factories  and  Factory  Inspection.  Dur- 
ing the  reign  of  Edward  III.,  the  making 
of  woolen  cloths  became  an  industry,  and  some 
of  the  phases  of  the  factory  system  began  to  ap- 
pear. This  industry  was  fostered  by  Edward, 
and  at  the  suggestion  of  Queen  Philippa  he. in- 
vited one  John  Kempe,  a  Flemish  manufacturer 
of  textiles,  to  come  to  England  with  his  skilled 
workmen,  and  promised  them  protection  and  as- 
sistance. Accordingly  by  act  of  Parliament,  the 
woolen  manufacturers  were  first  established  in 
England,  in  the  town  of  Kendal,  manufacturing 
the  cloth  that  was  known  as  Kendal-green.  Pre- 
vious to  the  time  of  Edward  HI.,  English 
wool  was  largely  in  demand  on  the  continent, 
and  now,  the  better  to  protect  this  new  industry, 
Edward  forbade  the  export  of  wool  under  the 
penalty  of  death,  and  obliged  his  people  to  wear, 
as  he  himself  wore,  only  the  natural  cloth.  From 
this  time  on  by  legislation  and  protection,  Eng- 
land took  care  of  its  woolen  industries,  until 
the  time  of  Elizabeth,  when  free  importation  of 
wool  was  permitted,  and  some  historians  point 
to  the  fact  that  during  her  reign  the  manufac- 
turers made  most  rapid  progress ;  charity  schools 
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and  poorhouses  were  established,  which  in  after 
years  were  to  form  a  strong  factor  in  the  fac- 
tory system,  and  ultimately  to  improve  factory 
conditions.  About  this  time  improvements  had 
been  made  in  the  stocking  loom,  a  great  demand 
for  yams  springing  up,  and  new  materials  were 
sought  The  cotton  wool,  a  new  material  in 
weaving,  which  was  to  be  the  most  important  in 
the  modern  factory  system,  was  given  its  impe- 
tus. The  iron  manufacture  by  the  middle  of  the 
i8th  century  had  almost  come  to  a  stand-still, 
owing  to  the  destruction  of  the  forest  woods, 
which  were  used  for  coal.  In  1756,  making  iron 
by  the  use  of  pit  coal  was  successful,  and  the 
manufacture  of  iron  again  began  to  be  one  of 
the  principal  industries.  By  the  middle  of  the 
i8th  century  the  first  factory,  in  the  present 
sense  of  the  word,  was  built  by  Lx)mbe  Brothers. 
It  was  a  silk-mill,  and  the  first  in  which  the 
motive  power  was  supplied  from  the  outside,  and 
machinery  did  the  work  heretofore  supplied  by 
human  hands.  The  power  used  was  a  water 
wheel.  This  naturally  set  inventive  minds  to 
work  with  a  view  to  Supplying  like  mechanism 
to  other  grades,  and  many  inventions  sprang  up, 
particularly  for  using  the  cotton  wool.  Ark- 
wright  came  to  the  front  with  his  water-frame, 
so-called,  because  water  was  the  motive  p6wer. 
There  began  a  rapid  development  in  spinning 
machines,  which  were  first  applied  to  cotton,  and 
in  this  industry  ,we  have  the  explanation  how 
the  earlier  triumphs  of  the  factory  system  were 
won.  In  the  beginning  of  the  19th  century,  the 
modern  factory  system  became  established  and 
the  child-labor  question  arose.  As  the  mills  were 
first  established  bv  the  streams,  so  that  wheels 
might  be  moved  by  water  power,  it  often  hap- 
pened that  labor  could  not  be  had  in  the  vicinity. 
Ai)plication  was  made  to  the  almshouse  for 
children  who  were  indentured  or  bound  out  at 
a  fixed  rate,  and  for  a  certain  length  of  time. 
Forced  to  work  whether  sick  or  well,  often  16 
hours  a  day,  and  given  nothing  for  breakfast 
but  water  porridge,  these  children  were  visited 
with  serious  epidemics,  and  the  attention  of  the 
public  was  thus  aroused.  In  1802  the  first  fac- 
tory act  for  the  *  Preservation  of  the  health  and 
morals  of  apprentices  in  cotton  mills*  was  in- 
troduced by  Sir  Edward  Peel,  one  of  the  large 
manufacturers  of  that  time.  All  mills  employing 
3  or  more  apprentices,  or  20  other  persons, 
were  subject  to  this  act.  The  most  important 
clause  was  that  which  fixed  12  hours  as  a  work- 
ing day,  and  prohibited  work  altogether  from  9 

P.M.  to  6  A.M. 

In  the  earlier  years  of  the  factory  in  the 
United  States,  each  home  had  its  spindles  and 
loom  to  fill  the  needs  of  its  own  members,  the 
flax  and  cotton  being  grown,  spun,  and  wove 
by  the  individual  householder,  or  the  slaves  on 
the  plantations.  England  frowned  upon  all 
manufactures  in  her  colonies,  and  would  allow 
no  machinery  or  parts  of  machinery  to  be 
brought  to  this  country,  but  could  not  fetter  the 
brain,  nor  forbid  the  inventive  genius,  and  Slat- 
ter  and  his  associates,  who  coming  to  this  coun- 
try in  the  latter  part  of  1700,  brought  with  them 
the  knowledge  which  in  1803  built  in  Massa- 
chusetts the  first  cotton-mill  in  America.  The 
first  mill  to  take  cotton  in  its  crude  state  and 
pass  it  through  the  different  processes  to  the 
woven  cloth,  was  erected  in  Waltham,  Mass.,  in 
1813.  The  first  type  foundry  was  built  in  Phil- 
adelphia in  1794.    The  first  glass-house  was  con- 


structed in  Pittsburg  in  1796.  Other  factories 
followed  in  rapid  succession  between  1796  and 
1810. 

The  first  factory  inspection  law  was  adopted 
in  England  about  the  beginning  of  the  19th  cen- 
tury,  as  a  result  of  the  agitation  eaused  by  epi- 
demics among  children  and  women  in  factories, 
but  it  was  not  until  1819  that  the  law  was  made 
eflFective.  The  abuses  became  so  great  that  the 
government  was  at  last  compelled  to  interfere 
in  the  interests  of  humanity.  This  'began  by 
asserting  the  right  of  the  state  to  control  indus- 
trial establishments,  where  women  and  children 
were  employed,  but  this  necessarily  involved  the 
freedom  of  men  in  making  contracts.  The  law 
was  intended  more  particularly  to  meet  the  evils 
of  the  apprentice  system,  but  it  did  not  extend 
to  factories,  where  children  residing  in  the 
neighborhood  were  employed.  From  time  to 
time  this  act  has  been  amended,  and  the  author^ 
ity  of  government  extended,  so  as  to  make  it 
generally  effective  fof  the  protection  of  all  labor. 
It  was  thus  in  England  that  the  value  of  factory 
inspection  was  first  determined  by  experience. 
Subsequently  it  was  introduced  into  this  country. 
Massachusetts  was  the  first  American  State  to 
adopt  a  law  of  that  character. 

To-day  there  are  factory  laws  in  the  United 
States  based  on  the  Massachusetts  laws,  for  the 
examination  and  approval  of  plans  of  factories, 
apartment  and  tenement  houses,  also  for  proper 
fire-fighting,  means  of  egress,  and  sanitary  pro- 
visions ;  regulating  the  employment  of  labor  of 
women  and  niinors  in  manufacturing,  mechanical 
and  mercantile  establishments  and  workshops; 
guarding  of  machinery;  the  construction  of 
safety  appliances  of  elevators;  ventilation  of 
factories  and  workshops;  provision  of  water- 
closets  for  the  use  of  each  sex  employed  in  fac- 
tories and  workshops,  and  various  other  sani- 
tary regulations;  uniform  hours  for  meals  for 
women  and  young  persons;  communication  be- 
tween the  engineer's  room  and  each  room  where 
machinery  is  run  by  steam ;  proper  safeguards  at 
hatchways,  elevator  openings  and  well-holes  in 
public  buildings,  factories  and  mercantile  estab- 
lishments; competent  watchmen  and  red  lights 
in  hotels;  prohibiting  during  working  hours  the 
locking  of  any  inside  or  outside  door  of  any 
building  where  operatives  are  employed;  weekly 
payment  of  wages;  and  sundry  other  matters; 
the  granting  of  licenses  to  make,  alter,  repair,  or 
finish  coats,  vests,  trousers  or  wearing  apparel 
of  any  description  in  a  room  or  apartment  in  a 
tenement  or  dwelling  house;  the  examination  of 
engineers  and  firemen,  and  the  inspection  of  boil- 
ers, granting  of  licenses,  and  steam  power  to 
be  used.  Women  are  protected  by  law  from 
overwork  by  their  employers  and  children  are 
excluded  from  factories  until  of  proper  age,  and 
Massachusetts  has  been  from  the  first,  and  con- 
tinues to  be,  in  the  advance  in  factory  inspec- 
tion, and  under  this  system  her  industrial  estab- 
lishments have  become  models  for  all  the  other 
States.  It  is  a  marked  illustration  of  what  such 
a  law  accomplishes  for  a  community. 

International  Association  of  Factory  Inspect 
tion. —  The  International  Association  of  Factory 
Inspection  was  organized  at  Philadelphia  in 
1886,  and  includes  Canada,  and  the  States  of 
Massachusetts,  New  York,  New  Jersey,  Pennsyl- 
vania, Rhode  Island,  Connecticut,  Maine,  Michi- 
gan, Ohio,  Minnesota,  Illinois,  Wisconsin,  Mis- 
souri, and  Indiana.    Each  of  these  several  States 
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holds  an  annual  convention  of  its  inspectors,  who 
meet  to  compare  notes  of  their  work  for  the 
year,  and  as  their  proceedings  are  made  public^ 
each  State  may  know  the  advancement  the  other 
is  making  in  its  labor  laws. 

The  inspection  laws  of  Massachusetts  are  en-* 
forced  hy  the  inspection  department,  comprising 
35  members^  assigned  to  the  duty  of  the  exam- 
ination and  approval  of  plans  for  the  construc- 
tion of  school,  and  other  public  buildings  com-* 
ing  under  the  provisions  of  the  law,  relative  to 
means  of  egress  and  to  prevent  the  spread  of 
fire;  the  proper  heating  and  ventilating  of 
school  and  other  public  buildings  and  examina- 
tion of  buildings  reported  to  be  unsafe  to  life 
or  limb.  Relative  to  the  emplojrment  of  children 
under  the  laws  of  the  Commonwealth  of  Massa- 
chusetts, Inspector-in-Chicf  Rufus  R.  Wade 
says,  in  his  last  report:  "During  my  service  as 
chieiF  of  this  department,  I  have  seen  the  grad- 
ual rise  and  progress  of  legislation  relative  to  the 
employment  of  child  labor.  The  development  of 
the  labor  question  brought  to  the  attention  of 
successive  legislatures,  facts  in  relation  to  the 
employment  of  children,  and  whether  from 
motives  of  humanity,  or  from  other  consider- 
ations, the  legislatures  have  from  1874,  when  the 
so-called  lo-hour  law  was  enacted,  down  to  the 
session  of  the  present  year,  thrown  the  safe- 
guard of  law  around  the  child-workers,  and 
protected  them  from  the  ev^ls  and  dangers  to 
which  they  were  exposed  by  the  cupidity  or 
thoughtlessness  of  others.^ 

In  1876  an  act  was  passed  in  Massachusetts 
prohibiting  the  emplo3rment  of  children  under  10 
years  of  age.  In  1883  the  limit  was  extended  by 
providing  that  no  child  under  12  years  of  age 
should  be  employed  during  the  hours  in  which 
the  public  schools  were  in  session.  Again  in 
1885  another  change  was  made,  which  provided 
that  no  child  under  12  years  of  age  should  be' 
en^loyed  at  any  time  during  the  day  in  which 
the  public  schools  were  in  session.  In  1888  these 
several  statutes  were  repealed,  and  provisions 
were  made  that  no  child  under  13  years  of  age 
should  be  employed  at  any  time  in  any  factory, 
workshop,  or  mercantile  establishment,  thereby 
raising  the  limit  without  any  qualification  to  13 
years;  the  statute  also  providmg  that  no  such 
child  should  be  employed  except  during  the  vaca- 
tion of  the  public  schools  in  the  city  or  town 
where  he  resides,  unless  the  person  or  corpor- 
ation employing  him,  procured  and  kept  on  file 
a  certificate  and  an  employment  ticket  for  such 
child  as  prescribed  by  law.  Again  in  1898  the 
limit  was  raised  to  14  years,  and  providing  that 
no  child  under  14  years  of  age  can  be  employed 
at  any  time  in  a  factory,  workshop,  or  mercan- 
tile establishment,  and  no  child  under  16  years 
of  age  can  be  employed  in  a  factory,  workshop, 
or  mercantile  establishment  unless  the  employer 
procures  and  keeps  on  file  a  certificate,  and  posts 
near  the  principal  entrance  a  list  of  all  such 
children  employed.  States  that  have  adopted  the 
factory  inspection  system  have  similar  child 
labor  laws,  differing  as  to  their  age,  to  the  age 
limit  when  they  can  be  employed.  In  some  kinds 
of  manufacturing,  especially  in  the  textile-  and 
cotton-mills,  young  children  can  be  employed 
to  advantage.  The  children  enter  the  mills  when 
very  young  and  soon  become  experts  in  certain 
parts  of  the  business,  and  by  the  time  they  be- 
come men  and  women  are  able  to  command  very 
good  wages.    This  custom  is  now  practised  to 


some  extent  by  foreigners  in  mill  districts,  who 
make  every  attempt  to  get  their  children  em- 
ployed, not  seeming  to  care  as  to  age  or  educa- 
tion, and  as  soon  as  theif"  children  begin  to  earn 
good  wages,  the  parents  stop  work  and  live 
upon  what  their  children  earn.  The  laws  of  the 
State  of  Massachusetts  are  very  good  in  some 
respects  as  to  child  labor,  but  when  a  child  lives  . 
in  a  town  where  there  are  no  evening  schools, 
and  the  child  comes  from  a  foreign  country,  and 
has  attained  the  age  of  14  years,  the  parents  can 
procure  a  certificate  for  them,  and  they  can  be 
employed,  not  being  able  to  read  at  sight  and 
write  legibly  simple  sentences  in  the  English 
language.  Evening  schools  are  now  maintained 
by  law  only  in  towns  where  there  are  10,000  or 
more  inhabitants.  These  children  should  be 
made  to  attend  the  public  day  school,  but  at  the 
present  time  they  cannot  legally  be  compelled  to 
attend  school. 

The  Fifty-Eight-Hour  Law.— In  the  State  of 
Massachusetts  children  under  18  years  and 
women  cannot  be  legally  employed  more  than  58 
hours  in  a  week  in  a  factory,  workshop,  or  mer- 
cantile establishment,  and  every  employer  must 
post  in  a  conspicuous  place  the  number  of  work- 
ing hours  each,  day  of  the  week,  the  hours  al- 
lowed for  meals,  the  hours  when  starting  and 
stopping  work,  and  it  becomes  a  part  of  the  in- 
spector's business  to  see  that  this  is  faithfully 
complied  with*  This  has  been  the  law  of  the 
State  since  1894.  Previous  to  that  time,  a  week's 
work  for  children  and  women  in  factories  and 
workshops  was  60  hours  a  week,  and  still  at  an 
earlier  time  tliere  was  scarcely  any  limit  to  the 
hours  of  labor.  From  1874  to  1894  10  hours  a 
day,  or  60  hours  a  week  was  the  limit.  In  1900 
a  law  was  enacted  by  the  legislature  prohibitr 
ing  the  employment  of  children  under  18  and 
women  over  58  hours  per  week  in  a  mercantile 
establishment,  and  obliging  the  employer  to 
post  a  notice  stating  the  hours  of  work  re- 
quired of  them  for  each  day  of  the  week,  and 
tile  hours  allowed  for  dinner  or  other  meals. 
Before  this  date  there  was  no  limit  to  the  hours 
required  of  a  female  after  she  was  18  years  of 
age,  and  60  hours  a  week  was  required  of  fe- 
males under  18  years  of  age. 

Employment  of  Illiterate  Minors. —  The  defi- 
nition of  an  illiterate  minor  in  the  Massachu- 
setts laws  is  one  who  cannot  read  at  sight  and 
write  simple  sentences  in  the  English  language, 
no  matter  how  well  he  can  read  or  write  in  any 
foreign  language.  The  law  provides  that  every 
minor  over  14  years  of  age,  who  resides  in 
a  city  or  town  where  there  is  an  evening  school 
maintained,  and  who  cannot  read  at  sight  and  <- 
write  legibly  simple  sentences  in  the  English 
language,  must  attend  day  or  evening  school,  or 
he  or  she  cannot  be  employed  while  the  evening 
school  is  in  session. 

Pure  Drinking  Water  to  he  Provided. —  All 
manufacturing  establishments  in  Massachusetts 
shall  provide  fresh  and  pure  drinking  water,  to 
which  their  employees  shall  have  access  during 
working  hours. 

The  Care  and  Custody  of  Elevators. —  The 
carelessness  of  those  who  operate  elevators,  and 
who  have  the  safety  of  human  life  in  their  care, 
seems  to  be  the  source  of  many  accidents.  In 
Massachusetts  all  elevators  for  the  carrying  of 
freight  or  passengers,  running  at  a  speed  of 
more  than  100  feet  a  minute,  must  be  operated 
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by  comDetent  pcrscms  not  less  than  i8  years  of 
age,  and  no  other  person  shall  operate,  or  hav« 
the  care  or  charge  of  such  elevator,  and  no  ele- 
vator shall  be  operated  by,  or  placed  in  charge 
of  any  person  under  i6  years  of  a^e,  whatever 
less  than  loo  feet  a  minute  may  be  its  speed. 

Sanitary  Provisions  in  Factories  and  Work* 
shops, —  The  laws  of  Massachusetts  and  other 
States  that  have  factory  inspection  laws  have 
the  most  rigid  sanitary  regulations,  and  arc  pro- 
vided in  the  interest  of  comfort,  decency,  and 
health.  These  relate  to  factories,  workshops, 
mercantile  establishments,  offices,  school-houses, 
and  public  buildings.  It  is  required  that  these 
buildings  shall  be  kept  free  trom  all  effluvia 
arising  from  drains  and  that  they  shall  have  a 
proper  number  of  water-closets  provided  for 
persons  of  each  sex.  It  is  also  provided  that 
during  working  hours  these  buildings  shall  be 
ventilated,  that  the  air  may  not  become  inju- 
rious to  the  health  of  the  persons  employed 
therein.  It  also  provides  that  all  dust  from  the 
grinding  or  i)olishing  of  metals  be  carried  away 
through  suction  pipes. 

The  Inspection  of  Boilers  and  Engineers' 
Licenses. —  The  Massachusetts  law  as  now  en- 
forced reads  as  follows:  ^^It  shall  be  unlawful 
for  any  person  to  have  charge  of,  or  to  operate 
a  steam-boiler  or  engine,  except  boilers  and  en- 
gines of  locomotive  motor-road  vehicles,  boil- 
ers in  private  residences,  in  apartment  houses  of 
less  than  five  flats,  boilers  under  the  jurisdic- 
tion of  the  United  States,  boilers  used  for  agri- 
cultural purposes  exclusively,  boilers  of  less 
than  8  horsepower,  and  boilers  used  for  heating 
purposes,  limiting  the  pressure  to  15  pounds  to 
the  square  inch,  other  than  these  boilers  above 
excepted;  the  person  in  charge  must  hold  a 
license  granted  after  a  thorough  examination  by 
the  inspectors  appointed  for  this  duty,  who  are 
expert  engineers.* 

The  Sweatshop  System, —  With  the  introduc- 
tion of  the  sweating  system  in  the  United  States 
came  a  revolution  in  the  clothing  industry  which 
has  left  in  its  wake  destruction  and  poverty; 
for  prior  to  the  introduction  of  this  system 
there  was  not,  as  a  class,  a  better-paid  people 
than  those  engaged  in  the  ready-made  clothing 
trade.  Looking  backward  only  a  few  years  we 
have  the  recollection  of  a  movement  in  sympathy 
with  a  people  who  were  being  driven  from  Rus- 
sia and  other  European  countries.  The  first 
duty  upon  arrival  was  to  procure  means  to  pro- 
vide food  and  shelter  for  themselves  and  fam- 
ilies, and,  being  without  funds,  the  task  became 
a  very  complicated  one.  The  inducement  to 
learn  a  good  trade  was  freely  offered  them,  pro- 
vided they  would  work  cheap  enough  to  war- 
rant a  sufficient  return  for  the  knowledge  be- 
stowed upon  them.  The  custom  in  vogue  was 
that  the  apprentice  should  give  from  one  to 
three  months  at  very  small  pay,  giving  from  12 
to  16  hours  as  a  day's  work.  The  profits  to 
contractors  employing  this  class  of  help  was, 
of  course,  enormous.  The  immense  amount  of 
available  labor,  of  this  class,  to  a  new  method 
of  employment  which  is  called  the  task  system, 
and  to  which  the  term  ^sweating'^  system  was 
aptly  applied.  The  sweating  system,  if  con- 
ducted in  workshops  located  in  buildings  de- 
voted exclusively  to  manufacturing  purposes, 
would  never  have  obtained  its  present  promi- 
nence in  the  public  mind;  but  the  competition 
between  the  employers  of  labor  under  this  sys- 


tem resulted  in  a  oomplete  revision  of  cotidi" 
tions;  cheaper  shops  were  secured;  large  quan- 
tities of  work  per  day  were  imposed  upon  the 
employed,  until  finally  the  tenement  of  the  con- 
tractor was  made  to  answer  the  double  purpose 
of  home  and  shop.  The  crowded  condition  of 
these  tenements,  hardly  sufficiently  large  for  the 
accommodation  of  the  family,  was  increased  by 
the  addition  of  the  help  to  be  employed.  All 
traces  of  home  privacy  were  obliterated,  sani- 
tary conditions  became  tmmentionable,  filth  and 
disease  abounded,  and  the  health  of  the  public 
became  endangered.  When  these  conditions 
were  made  plain  to  the  people,  fear  overcame 
them  and  appeals  to  the  State  legislature  for 
the  prevention  of  this  system  of  manufacture 
were  made.  These  appeals  led  to  the  enact- 
ment of  laws  tending  to  restrict  the  manufac- 
ture of  clothing  in  tenement  houses.  The  first 
law  enacted,  like  most  which  tend  to  elevate  the 
conditions  of  those  who  are  obliged  to  labor  for 
their  living,  emanated  from  the  legislature  of 
Massachusetts.  This  law  provided  that  any 
house,  room  or  place,  used  as  a  dwell- 
ing, and  also  used  for  the  purpose  of  manufac- 
turing, should  within  the  meaning  of  the  law, 
be  deemed  a  workshop.  The  law  defines  a  work- 
shop as  meaning  any  premises,  room,  or  place 
wherein  manual  labor  is  exercised  by  way  of 
trade,  or  for  purposes  of  gain,  but  the  exercise 
of  such  labor  in  a  private  house  by  the  family, 
if  a  majority  of  the  persons  therein  employed 
are  members  of  such  family,  shall  not  consti- 
tute a  workshop.  The  law  also  contained  a  pro- 
vision which  was  intended  to  prevent  the  im- 
portation into  the  State  of  garments  which  had 
been  made  under  unhealthful  conditions,  and 
this  was  enforced  until  similar  laws  were  enacted 
in  other  States,  particularly  in  the  State  of  New 
Yorl^  from  which  the  majority  of  this  class  of 
clothmg  was  produced.  The  law  also  provides 
that  any  family  desiring  to  do  the  work  of  mak- 
ing, repairing,  or  finishing  any  coats,  vests, 
trousers,  or  wearing  apparel  of  any  description, 
in  any  room  or  apartment,  in  any  tenement  or 
dwelling  house,  shall  first  procure  a  license,  ap- 
proved by  the  chief  of  the  inspection  depart- 
ment. Every  room  or  apartment  in  which  any 
garments  are  made,  shall  be  subject  to  the  in- 
spection and  examination  of  the  inspectors,  for 
the  purpose  of  ascertaining  whether  the  rooms 
or  apartments  are  clean  and  free  from  any  con- 
tagious nature.  If  the  inspector  finds  evidence 
of  infectious  disease  present  he  shall  report  to 
the  local  board  of  health. 

The  laws  of  Massachusetts  require  that  no 
building  which  is  designed  to  be  used  above  the 
second  story  as  a  factory,  or  workshop,  or  mer- 
cantile, or  other  establishment,  and  has  accom- 
modations for  10  or  more  above  the  second 
story,  and  no  building  more  than  two  stories  in 
height  shall  be  erected  until  a  copy  of  the  plans 
thereof  has  been  deposited  with  the  inspectors. 
Such  buildings  shall  not  be  erected  without  suf- 
ficient egress  and  other  means  of  escape  from 
fire,  properly  located  and  constructed.  Such  in- 
spector may  require  that  proper  appliances  shall 
be  provided  in  the  floors,  walls,  and  partitions 
of  such  buildings  to  prevent  the  spread  of  fire. 
Charles  E.  Burfitt, 
State  Factory  Inspector,  Boston, 

Factory  Acts.     See    Child-labor;    Labob 
Legislation. 
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Factory  Economics.  From  the  primitive 
condition  where  each  man  must  shift  for  him- 
self, evolution  leads  to  a  state  of  society  where 
the  individual  expends  his  energy  upon  some 
congenial  occupation  and  exchanges  his  product 
for  the  diverse  results  of  the  work  of  others. 
The  concentration  of  interest  and  skill  on  spe- 
cial trades  enables  the  development  of  tools  and 
machinery  of  a  degree  of  complication  which 
places  them  beyond  the  power  of  the  workman 
to  own  or  operate  individually.  Almost  every 
form  of  constructive  work  is  now  carried  on  by 
groups  of  specialized  workers,  each  proficient  in 
but  one  task  and  requiring  for  the  best  results 
a  large  investment  in  buildings,  machinery,  and 
other  equipments.  Each  man  receives  a  daily 
wage  depending  remotely  upon  the  momentary 
condition  of  trade  in  the  product  he  assists  to 
make,  and  generally  reduced  or  cut  off  only  after 
a  protracted  period  of  business  stagnation.  To 
successfully  provide  for  a  comparatively  regular 
outlay  for  pay-roll,  material,  and  factory  ex- 
pense from  the  irregular  receipts  from  sales  is 
the  problem  of  factory  management. 

Expectation  of  Profit. — The  promoter  of  a 
manufacturing  enterprise  must  first  demonstrate 
a  prospective  profit  to  the  capital  invested. 
Monopoly,  as  by  patent,  franchise,  or  arbitrary 
conditions;  natural  advantages  of  location,  af- 
fording cheap  power  or  raw  materials,  low  cost 
of  land  with  corresponding  low  rental  or  interest 
charge,  convenient  transportation  facilities,  a 
g(>od  labor  market,  proximity  to  place  of  prin- 
cipal sales,  and  superior  design  backed  by  per- 
sistent effort  to  keep  the  advantage,  are  all  fac- 
tors in  the  problem  of  expected  profits.  The 
cost  of  product  is  made  up  of  the  value  of  ma- 
terial and  labor.  In  factory  accounting  this 
sum  is  known  as  the  net  or  *prime^  cost.  In 
addition  to  this,  factory  work  is  done  with  the 
aid  of  a  force  of  laborers,  sweeps,  stock  handlers, 
crane  men,  power  plant  employees,  pattern-mak- 
ers, draftsmen,  office  men,  and  salaried  officials 
whose  work  cannot  generally  be  determined  to 
be  upon  this  or  that  particular  •job,"  though 
quite  as  much  part  of  the  cost  of  product  as  is 
the  direct  labor.  Equally  undistributable  are 
the  general  expense  account,  and  the  cost 
of  marketing,  made  up  of  advertising,  salesmen's 
salaries,  and  collection  expenses.  If  the  esti- 
mated selling  price  affords  a  probable  margin 
of  profit  above  the  total  cost  made  up  of  all 
these  items,  the  enterprise  has  a  chance  of  suc- 
cess, which  may  be  increased  by  the  ability  of 
the  sales  department  to  raise  prices,  and  of  the 
constructing  department  to  reduce  costs. 

Factory  Construction  and  Equipment. — Es- 
sentials for  economical  production  are  abundance 
of  daylight,  preferably  from  overhead  and  the 
north  side,  ample  space  for  unfinished  work 
convenient  to  machines  where  it  is  handled, 
"routing*  arranged  so  that  as  nearly  as  possible 
all  articles  are  carried  in  one  direction  from 
the  place  of  entrance  successively  to  the  proper 
machines  and  rooms  for  storage  of  finished 
product,  and  suitable  transportation  facilities, 
such  as  traveling  cranes,  trolley  conveyors,  and 
industrial  railways.  Tools  and  supplies  are 
stored  in  central  locations,  cared  for  by  attend- 
ants, and  issued  under  restrictions  which  will 
prevent  waste  and  loss.  Machines  must  be  se- 
lected of  such  dimensions  and  capacities  that  they 
may  be  usually  worked  to  their  maximum.    Mod- 


ern practice  drives  all  machinerv  at  maximum 
rates,  in  order  to  earn  its  cost  before  better  tools 
are  invented.  With  reference  to  the  working 
force,  comfortable,  clean,  and  pleasant  surround- 
ings are  of  actual  cash  value  to  the  management 
in  increased  quantity  and  quality  of  product. 
A  sufficiency  of  unskilled  labor  must  be  sup- 
plied to  save  the  time  and  steps  of  the  skilled 
men.  The  most  expensive  item  about  the  fac- 
tory, generally  speaking,  is  labor;  which  should 
be  economized  by  labor-saving  devices  wherever 
possible,  except  where  the  cost  of  the  daily 
operation  of  improvements  is  greater  than  the 
amount  paid  for  labor  that  might  be  so  saved. 

Starting  the  Plant. — A  new  factory  is  merely 
an  aggregation  of  men  and  machines,  and  until 
this  condition  is  passed  the  financial  results  will 
be  disappointing.  The  intangible  something 
that  puts  the  balance  on  the  right  side  of  the 
old  factory's  ledger  comes  with  the  better  ac- 
quaintance of  the  various  heads  and  their  indi- 
vidual employees,  the  gradual  elimination  of 
weak  points  in  the  equipment,  the  construction 
and  adaptation  of  *jigs*  for  quickly  and  con- 
veniently handling  work,  and  the  gathering  of 
records  of  past  performances  which  measure 
the  progress  or  backsliding  of  each  repetition 
job.  The  books  of  the  general  office  show  the 
results  of  the  transactions  of  the  company  with 
stockholders  and  others.  The  records  of  the 
cost  department  account  for  pay-roll  and  mer- 
chandise expenditures  in  such  detail  as  to  show 
accurately  the  cost  of  operating  the  machines, 
discover  petty  losses,  suggest  promising  oppor- 
tunities for  cost  reduction,  and  compare  recent 
work  with  previous  jobs  or  with  the  work  of 
other  factories. 

Direct  and  Indirect  Expense.— To  this  end 
distinctive  order  numbers  or  symbols  are  as- 
signed to  each  piece  or  class  of  work,  and  • 
accounts  opened  with  each,  to  which  labor  and 
material  are  charged,  thus  giving  "prime®  or 
direct*  costs;  to  these  amounts  are  added 
charges  determined  by  arbitrarily  fixed  rules 
designed  to  indicate  that  proportion  of  the 
general  operating  expense  fairly  borne  by  each 
particular  order,  and  known  as  «burden*  charges. 
The  burden  rate  may  be  laid  out  to  cover  the 
total  of  expense  outside  of  material  and  direcf 
labor ;  or  preferably  separated,  the  first  addition 
covering  only  that  portion  belonging  to  factory 
operation,  in  which  case  the  cost  so  far  found 
is  the  manufacturing  cost,  and  is  a  proper  charge 
against  an  outsider  bringing  shop  work  of  a 
familiar  kind  and  taking  it  away  when  done. 
In  most  cases  further  expense  is  incurred  for 
royalties,  freight,  and  insurance  on  shipments  to 
purchasers,  and  with  large  machinery,  erecting 
expense ;  also  for  the  shipping  and  billing  force. 
The  addition  of  this  total  in  the  form  of  a  sec- 
ond burden  charge  gives  the  cost  of  the  com- 
pleted and  delivered  goods.  Finally,  there  is 
the  selling  expense,  which  advances  the  total  cost 
of  product  so  that  a  very  short  profit  may  bridge 
the  gap  to  the  total  income  from  sales. 

Classification  of  Indirect  Expense. —  A  funda- 
mental principle  is  to  charge  direct  to  the  order 
whatever  can  be  determined  to  have  been  used 
thereon.  The  indistributable  items  will  form 
some  or  all  of  the  following  accounts : 

Manufacturing  Expense,  a  general  division 
comprising  the  following:  Rent,  or  charges 
such  as  interest  on  bonds  or  fixed  dividends  on 
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preferred  stock  representing  the  actual  value  of 
the  property  occupied;  Shop  Salaries,  foremen's 
and  clerks'  wages;  General  Labor,  all  unskilled 
or  skilled  men  not  directly  employed  in  manufac- 
turing, such  as  helpers,  watchmen,  crane  tenders 
and  teamsters;  Supplies,  as  oils,  waste,  files, 
paint,  etc.;  Power,  Heat  and  Light,  comprising 
fuel,  water  rent,  power  plant  labor  and  supplies, 
belt  renewals,  pipe  repairs  and  kindred  items; 
Defective  Work,  expenses  due  to  replacing  in- 
correct, defective  and  spoiled  work,  which  chance 
alone  causes  to  fall  on  one  job  rather  than  an- 
other. Repairs,  conveniently  divided  among  the 
four  heads,  Buildings,  Machinery,  Small  Tools, 
and  General. 

Administrative  Expense. —  Salaries,  of  drafts- 
men, office  force  and  cost  clerks ;  Office  Expense; 
General  Expense,  not  otherwise  assigned ;  Inter- 
est  and  Discount;  Legal  Expenses;  Traveling. 

Selling  Expense. —  Commissions,  and  salaries ; 
Advertising;  Traveling;  Reclamation.  All  these 
accounts  should  be  defined  in  writing  so  that 
charges  may  be  made  consistently.  Often  fur- 
ther subdivisions  are  desirable;  or  heads  differ- 
ent from  those  given,  which  pertain  more  par- 
ticularly to  machine  construction.  Each  invoice 
when  approved  for  entry  is  posted  to  the  proper 
account,  together  with  amounts  paid  for  work 
and  materials  where  such  pertain  to  these  ac- 
counts, and  general  totals  are  taken  off  at  the 
end  of  each  month. 

Three  Ways  to  Distribute  Indirect  Expense.-- 
The  problem  is  to  determine  the  amount  to  add 
to  the  prime  cost  of  each  production  order,  so 
that  the  sum  of  all  the  amounts  so  added  will 
approximate  the  total  of  the  manufacturing  ex- 
pense accounts  to  date.  The  easiest,  but  gen- 
erally the  most  inaccurate  way  is  to  add  a  per- 
centage to  the  direct  labor  cost.  A  better  way 
is  to  base  the  addition  on  the  time  taken  to  do 
the  job.    The  best  is  a  combination  of  the  two. 

To  explain:  Suppose  wages  actually  paid 
for  productive  work  —  ^direct*  labor  —  amounts 
to  $10,000,  and  manufacturing  expense  to  $12,500. 
By  adding  to  the  cost  of  each  order  a  sum  equal 
to  125  per  cent  of  wages  paid  for  direct  labor 
the  problem  is  solved.  But  by  this  method,  a 
job  done  in  two  hours  by  a  30-cent  man  on  an 
expensive  machine  tool  would  appear  to  cost  the 
9ame  as  if  done  in  six  hours  by  a  lo-cent  boy, 
ignoring  the  fact  that  the  boy  used  the  tool  three 
times  as  long  as  the  man^  during  which  time  the 
interest  on  first  cost,  depreciation,  rent  and  heat- 
ing expense  went  on  at  the  usual  rate,  while  the 
power  used  was  probably  no  less,  and  the  wear 
and  tear  perhaps  more  than  with  the  more  ex- 
perienced man.  The  method  is  correct  only  for 
mamifacturing  operations  done  by  men  at  equal 
wages  on  tools  of  equal  value.  By  the  second 
method,  assuming  that  the  $10,000  was  paid  to 
iSo  men  working  ^50  hours  each,  or  45,000 
hours ;  the  expense  total  of  $12,500  being  there- 
fore equal  to  about  28  cents  per  hour,  the  job 
just  instanced  would  be  estimated  to  cost  by  the 
man  $1.16,  and  by  the  boy  $2.28.  This  method 
is  correct  where  men  earnii^g  various  wages  use 
tools  all  alike,  but  inaccurate  where,  as  is  usually 
theca^e,  different  employees  use  apparatus  vary- 
ing from  a  few  hand  .tools  to  a  $10,000  machine. 
The  exact,  method  is  to  divide  the  expense  ac- 
counts into  two  classes,  at|d  apportion  those 
which  like  lis^ht,  heat,  superintendence  and 
clerk's  wages  belong  equally  to  all  the  workmen. 


by  a  man-hour-rate  found  by  the  second  method, 
and  those  which  like  power,  repairs,  rent 
and  depreciation,  etc.,  belong  properly  to  the 
machines,  by  special  tool-hour- rates  based  on 
careful  study  of  the  expense  of  operating 
each  tool.  Thus,  suppose  with  the  same  hypo- 
thetical figures  that  $2,500  is  found  to  be 
the  total  of  the  first  class  of  expenses,  or  an 
hour-rate  of  sV^  cents  for  the  45,000  hours; 
while  a  large  chucking  machine  carries  as  its 
monthly  burden  the  value  of  space  occupied  at 
$30,  interest  and  depreciation  at  15  per  cent  on 
its  cost  of  $2,000,  making  $25,  lo  horse-power  for 
its  operation,  costing  $25,  and  other  charges  sim- 
ilarly determined  to  be  $30,  or  a  total  of  $110, 
distributed  over  a  month  averaging  150  hours 
running  time,  consequently  at  an  hour  rate  of  73 
cents.  Rates  being  similarly  determined  for 
each  machine  or  hand-work  equipment,  the  cost 
of  a  one-hour  job  by  a  30-cent  man  on  this  hypo- 
thetical chucking  machine  would  be  30  +  73  + 
5^  cents,  or  $i.o8j/^,  while  the  same  piece,  if  it 
could  be  made  by  a  lo-cent  boy  in  three  hours 
on  an  engine-lathe  with  an  hour-rate  of  20  cents, 
would  cost  30  +  60+165/^  cents,  or  $i.o6VS. 
The  exact  method  here  reveals  that  the  .ex- 
pensive tool  on  this  particular  piece  is  saving 
nothing,  and  must  show  up  better  on  other  work 
or  be  arranged  for  use  on  more  jobs.  If  run 
for  the  full  shop  time  of  250  hours  per  month, 
its  burden-rate  would  fall  to  44  cents,  and  the 
supposed  job  would  become  profitable. 

Convenient  Simplification  of  Burden-charge. 
— In  practice  it  is  entirely  satisfactory,  after 
working  out  the  man-hour  and  tool-hour  rates, 
to  combine  and  modify  such  as  fall  close  to- 
gether into  two,  three,  or  at  most  four  class- 
rates;  thus  deciding  that  all  work  by  hand  on 
certain  small  machines  shall  carry  Class  A  bur- 
den of,  say,  10  cents  per  hour,  another  lot  of 
larger  tools  Class  B  rate  of,  say  25  cents,  and 
so  on.  This  compromise  gives  good  results, 
enabling  the  management  to  say  definitely 
whether  any  particular  job  pr  class  of  product 
is  paying  for  its  real  cost.  Manufacturers  using 
fiat  burden  rates  bid  too  low  on  work  which,  by 
reason  of  using  their  heaviest  equipment,  is 
unprofitable  at  the  prices  secured,  and  too  high 
on  work  which  employs  mostly  cheap  labor  and 
tools  and  would  pay  well  at  a  lower  figure.  To 
determine  truly  the  relative  profits  of  different 
kinds  of  work  it  is  advisable  to  apportion  sell- 
ing expense  in  a  similar  way,  estimating  the 
cost  of  selling  each  class  and  size  of  products 
and  charging  in  the  form  of  a  percentage  burden- 
rate  on  the  gross  cost  of  the  goods. 

Cost,  Profit,  and  Selling  Price. — Sub-totals 
of  the  cost  of  the  month's  completed  work 
are  credited  on  the  general  ledger,  labor 
to  *pay-roll,*  material  to  ^merchandise,*  and 
burden  to  ^distribution,*  while  the  correspond- 
ing charge  is  made  to  ^manufacturing  account.^ 
On  the  other  side  of  the  latter  appears  the 
total  price  received  from  or  charged  to  customers 
for  completed  work.  If  the  burden  rates  are 
modified,  as  is  necessary  from  time  to  time  to 
keep  the  ,  distribution  account  approximately 
equal  to  the  total  expense  account,  the  excess 
of  the  credit  side  of  the  ^manufacturing  account* 
shows  the  profit  made  by  the  sale  of  the  product. 

S.  H,  Bunnell, 
Works  Manager,  Watertown  Engine,  Company,. 
Watertown,  N.  X,  .    <    . 
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Pa^^tiea,  Court  ol»  an  English  ecclfssiastir 
cal  court,  under  the  archbishop,  which  creates 
rights  to  pews,  monuments,  and  particular  places 
and  modes  of  burial,  and  has  also  various  pow- 
ers in  granting  licenses  of  different  descrip- 
tions, as  a  license  to  marry,  a  faculty  to  erect 
an  organ  in  a  parish  church,  or  to  remove 
bodies  previously  buried 

Faculty,  in  ecclesiastical  law,  a  privilege 
or  license  granted  to  any  person  by  favor,  and 
not  as  a  right  to  do  any  act  which  by  law  he 
may  not  da  In  the  Roman  Catholic  Churchy 
permission  granted  by  an  ecclesiastical  superior 
to  a  duly  qualified  subject  to  hear  confessions. 
Such  permission  only  extends  to  the  district 
over  which  the  superior  has  jurisdiction.  Thus, 
faculties  are  granted  by  bishops  to  the  priests  in 
their  dioceses,  and  by  the  heads  of  religious 
houses  to  such  of  their  subjects  as  they  judge 
(]ualified  to  hear  the  confessions  of  the  commun- 
ity. In  the  United  States,  the  term  faculty  in- 
dicates the  body  of  persons  who  are  entrusted 
with  the  government  and  instruction  of  a  uni- 
versity or  college  as  a  whole,  comprising  the 
president,  professors,  and  tutors.  It  is  also 
used  for  the  body  of  masters  and  professors  of 
each  of  the  several  departments  of  instruction 
in  a  university ;  as,  the  law  faculty,  etc 

Padeyev,  Rostislav  Andreievitch,  Russian 
military  writer :  b.  1824 ;  d.  Odessa  12  Jan.  1884. 
He  made  more  than  one  campaign  in  the  Cau- 
casus; achieving  a  reputation  as  a  scientific  sol- 
dier that  commands  respect  for  his  ^Russian 
Military  Power>  (1868)  ;  <My  Opinions  of  the 
Oriental  Problem^  (1870) ;  < Letters  on  Russia's 
Present  Position^  (1881) ;  and  many  similar 
writings. 

Fadienakoiy  a  Russian  island  of  the  Arctic 
Ocean,  in  the  province  of  Yakatsk.  It  is  100 
miles  long  hy  about  40  broad  The  climate  is 
very  cold  the  greater  part  of  the  year;  but  the 
island  is  inhabited. 

Fmct^  the  residue  of  food,  combined  with 
the  intestinal  secretions,  as  it  passes  from  the 
body.  After  ch3rme  has  passed  into  the  large 
intestine  it  is  then  termed  faeces.  During  health 
faeces  consist  largely  of  ^  the  undigested  por- 
tions of  the  food  taken  into  the  body.  They 
contain  microscopically  many  epithelial  cells  from 
different  parts  of  the  intestinal  canal;  shreds 
of  mucus,  bits  of  meat-fibre,  the  character  of 
which  depends  upon  the  ingested  food,  and  which 
can  be  determined  by  the  microscope;  vegetable 
detritus  consisting  largely  of  parenchymatous 
and  vascular  tissues,  plant-hairs,  etc.;  fat-glo- 
bules; bacteria  of  many  kinds;  bile  pi^ents; 
atid  other  organic  residues.  As  the  chemistry  of 
the  faeces  will  vary  widely  according  to  the  diet, 
charts  of  chemical  composition  are  worthlesa 
The  consistency  of  the  faeces  also  widely  varies. 
Normally,  faeces  should  be  .semi-solid;  if  too 
hard,  constipation  is  probable;  if  too  soft  and 
watery,  indigestion  may  be  present,  or  some 
d^:ree  of  colitis  (q.v.).  Large  quantities  of 
mucus  indicate  a  colitis.  The  color  of  the  fasces 
is  of  much  importance  in  dotermining  whether 
the  normal  functions  of  the  intestine  are  beitig^ 
carried  on.  In  heahh  the ,  fasces  .  snould  vary 
from  a  light  to  an  umber  brown,  vhite  %o  yellow 
faeces  indicating  lack  of  biU-excretion  or  loss 
of  fat-digestion.  Vaty  bUck  j^e^  often  result 
from  excessive  bilQ:eljnyinatioi}.  .but,  such  ai:e 


more  likely  to  be  present  when  the  drinking- 
water  contains  small  amounts  of  mineral  con- 
stituents, notably  iron.  Many  drugs  modify  the 
color  of  the  faeces.  In  children,  green  to  green- 
ish stools  indicate  either  the  presence  of  certain 
pigment  forming  bacteria,  or  they  mean  that 
there  is  excessive  fermentation  or  putrefaction 
of  the  intestinal  contents,  leading  to  excess  of 
oxidation  of  the  bile-pigments:  In  either  case 
castor  oil  is  an  excellent  corrective.  Tarry 
faeces,  resembling  coffee-grounds  in  color,  usu- 
ally indicate  the  presence  of  blood  high  up  in 
the  intestinal  canal.  If  bleeding  occurs  in  the 
large  intestine  or  rectum,  red  is  the  prevailing 
tinge.  Small  quantities  of  blood  color  the 
faeces  orange,  like  paprika.  Cocoa  and  huckle- 
berries cause  a  coloration  of  the  faeces  that  may 
be  mistaken  for  blood.  Colorless  or  gray-col- 
ored stools  usually  indicate  some  form  of  biliary 
obstruction;  or,  perhaps  from  fatty  indigestion, 
an  excess  of  fat  passed  either  from  lack  of  l^ile- 
emulsion  action  or  from  loss  of  fat-absorption. 
Children  taking  cod-liver  oil  often  have  light-  ' 
colored  stools.  These  should  be  carefully 
studied  to  determine  if  digestion  of  the  oil  is 
taking  place.  Disturbance  of  the  functions  of 
the  pancreas  may  also  cause  light-colored  or 
fatty  stools.  The  study  of  the  color  of  the 
stools  is  of  immense  practical  importance  in 
medicine,  and  careful  observation  of  this  matter 
by  the  patient  may  be  of  immense  service  to  the 
physician.  See  Intestines.  Consult  Conner, 
^Medical  News^  30  Aug.  1902. 

Facd,  fad,  John,  R.S.A.,  Scottish  artist:  b. 
Burley  Mill,  Kirkcudbrightshire,  1820;  d.  Gate- 
house-of-Fleet,  Scotland,  22  Oct.  1902.  In  1841 
he  went  to  Edinburgh  to  study,  soon  won  a  con- 
siderable reputation,  and  was  elected  associate 
of  the  Royal  Scottish  Academy  in  1847,  becom- 
ing full  academician  four  years  afterward  In 
1851  he  exhibited  a  work  entitled  <The  Cruel 
Sisters,^  and  this  was  followed  by  *The  Cot- 
ter's Saturday  Night*  (1854);  <The  Philos- 
opher>  (1855)  ;  ^The  Household  Gods  in  Dan- 
ger >  (1856);  <Job  and  his  Friends>  (1858); 
and  ^Boaz  and  Ruth^  (i860).  Going  to  Lon- 
don in  1862,  he  began  to  exhibit  in  the  Royal 
Academy  also,  some  of  his  pictures  shown  since 
that  date  being:  ^Catherine  Seyton>  (1864); 
<01d  Ag«>  (1867)  ;  ^ohn  Anderson,  my  Jo> 
(1869);  « After  the  Victory*  (1873);  ^The 
Morning  before  Flodden*  (1874);  < Blenheim* 
(187s) ;  ^In  Memoriam*  (1876) ;  <The  Old 
Basket-Maker*  (1878);  and  ^The  Poefs 
Dream*  (1882).  His  work  invariably  displays 
careful  drawing,  but  his  coloring  is  somewhat 
hard 

Faed,  Thomas,  Scottish  artist:  b.  Burley 
Mill,  Kirkcudbrightshire,  8  June  1826;  d.  Lon- 
don, 22  Aug.  1900.  He  was  a  brother  of  John 
Faed  (q.v.),  and  at'  an  early  age  became  known 
as  a  clever  painter  of  rustic  subjects.  The  sub- 
jects of  his  brush  are  for  the  most  part  domestic 
or  pathetic,  and  in  these  he  has  attained  a  suc- 
cess that  emulates  that  of  Wilkie.  Among  his 
principal  works  are:  ^Sir  Walter  Scott  and 
his  Friends*  (1849);  <The  Mitherless  Bairn* 
(1835);  ^The  First  Break  in  the  Family* 
(1857);  < Sunday  in  the  Backwoods*  (1859); 
<His  Only  Fair*  (i860)  ;  <Fr6m  Dawn  to  Sun- 
Set*  (l8(Si);  <The  Last  o'  the  Clan*. '(11865) ; 
^Pot  Luck*  ri866) ;  <Wom  Out*  (nfi*^ ; 
^Homeles8>    (1869) :    ^The  Highland   Mother* 
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(1870);  <Wmtcr>  (1872);  ^Violets  and  Prim- 
roses* (1874);  <She  Never  Told  her  Love^ 
(1876);  and  ^Maggie  and  her  Friends*   (1878). 

Faenza,  fa-en'za  f ancient  Faventia)  ,  Italy, 
cicy,  in  the  province  of  Ravenna,  19  miles  from 
the  city  of  Ravenna.  It  is  noted  for  its  glazed 
earthenware,  called  Faience"  (q.v.)f  the  manu- 
facture of  which  lias  flourished  here  for  cen- 
turies. Others  of  its  manufactures  are  majol- 
ica, silk  goods,  and  refined  sulphur.  In  the 
neighborhood  are  ferruginous  and  saline  springs 
of  considerable  repute.  Faenza  is  connected 
with  the  Adriatic  by  the  Zanelli  Canal,  opened 
in  1782.  It  claims  to  be  the  birthplace  of  Torri- 
celli.  Its  history  extends  into  the  times  before 
the  Christian  era,  and  many  changes  in  govern- 
ment took  place  before  1509,  when  it  was  an- 
nexed by  Julius  II.  to  the  States  of  the  Church. 
In  i860  it  became  a  part  of  the  Kingdom  of 
Italy.    Pop.  13,998;  of  the  commune,  40,400. 

Faerie  Queene,  The,  a  famous  metrical 
romance  by  Edmund  Spenser,  dedicated  to 
Queen  Elizabeth,  and  published  in  1590.  The 
poet  was  already  known  by  his  ^Shepherd's 
Calendar,^  but  the  appearance  of  the  first  three 
l)ooks  of  the  <  Faerie  Queene^  brought  him  fame. 
The  last  three  books  appeared  in  1595-6.  The 
poem  is  an  allegory,  founded  on  the  manners 
and  customs  of  chivalry,  with, the  aim  of  por- 
traying a  perfect  knight. 

Faeroe  Islands.     See  Faroe  Islands. 

Fafhir,  faf'ner,  in  the  mythology  of  the 
Nibelungenlied,  a  son  of  the  magician  Hreidmar. 
In  the  form  of  a  dragon  he  guarded  the  gold 
which  was  paid  in  atonement  for  the  death  of 
Otr,  and  was  slain  by  Siegfried. 

Fagel,  fa'Hel,  Frana  Nicolaas^  Dutch  sol- 
dier: b.  Nimwegcn  1645;  d.  Shiys  23  Feb.  1718. 
He  was  a  nephew  of  Caspar  Fagel  (q.v.),  en- 
tered the  military  service  in  1672.  He  distin- 
guished himself  in  the  battle  of  Fleurus  1690, 
and  the  famous  defence  of  Mons  1691  was  di- 
rected by  him.  He  also  displayed  great  military 
talent  at  the  siege  of  Namur,  at  the  capture  of 
Bonn,  and  in  Portugal  1703,  in  Flanders  171 1 
and  1712,  at  the  battles  of  Ramillies  (1706)  and 
Malplaquet  (1709). 

Fagel,  Caspar,  Dutch  statesman:  b.  The 
Hague  1629;  d,  there  15  Dec,  1688.  He  was  one 
of  the  negotiators  on  the  part  of  Holland  in  the 
Peace  of  Nimwegen  (1678),  to  the  conclusion 
of  which  he  appears  to  have  been  personally 
opposed.  He  contributed,  as  much  as  his  posi- 
tion enabled  him  to  do,  to  the  enterprise  of 
William  of  Orange  upon  England,  and  prepared 
the  expedition  by  which  he  was  enabled  to  take 
possession  of  the  crown  of  that  country,  al- 
though he  did  not  live  to  witness  the  success  of 
the  undertaking. 

Pagerlin,  fa'ger-len»  Ferdinand  Julius:  b. 
Stockholm  s  Feb.  1825.  In  1854  he  began  his 
art  studies  and  entered  the  Academy  of  Stock- 
holm; thence  he  passed  to  Diisseldorf,  and  fin- 
ally became  a  pupil  of  Couture  at  Paris.  From 
Diisseldorf  he  started  on  a  professional  journey 
northward,  for  the  purpose  of  studying  sea  and 
coast  life  in  Holland.  The  pictures  he  then 
painted  are  true  to  nature,  subtile  in  character- 
ization, and  abound  in  wholesome  humor. 

Fa^,  fa'gin,  a  despicable  Jew  in  Dickens' 
^Oliver  Twist.^  He  is  represented  as  training 
up  children  in  crime  in  order  to  profit  by  their 


thievish  practices,  and  condemned  to  be  hanged 
for  receiving  stolen  goods. 

Fagnani,  fan-ya'ne,  Joseph,  Italian  painter: 
b.  Naples,  Italy,  181 9;  d  1873.  He  studied  at 
Vienna  and  Paris,  and.  came  to  the  United 
States  with  Sir  Henry  Bulwer  in  1849;  here  he 
painted  ^The  Nine  Muses^  (portraits  of  New 
York  women),  now  in  the  Metropolitan  Mu- 
seum. He  also  painted  many  European  celeb- 
rities. 

Fagot^  a  bundle  of  sticks  or  smalT 
branches  of  trees  bound  together.  In  times  of 
religious  persecution,  the  fagot  was  a  badge 
worn  on  the  sleeve  of  the  upper  garment  of 
such  persons  as  had  abjured  heresy,  being  put 
on  after  the  person  had  publicly  carried  a  fagot 
to  some  appointed  place,  by  way  of  penance. 
Among  military  men  in  England,  fagots  were 
persons  hired  by  officers  whose  companies  were 
not  full,  to  muster  and  hide  the  deficiencies  of 
the  company,  and  thus  cheat  the  government. 

Fagot-vote,  in  Great  Britain,  is  a  vote 
procured  by  the  purchase  of  property  under 
mortgage,  or  otherwise,  so  as  to  constitute  a 
nominal  qualification  without  a  substantial  basis. 
Fagot- votes  are  chiefly  used  in  county  elec- 
tions. Ihe  way  in  which  they  are  usually  man- 
ufactured, namely,  by  the  purchase  of  a  property 
which  is  divided  into  as  many  lots  as  will  con- 
stitute separate  votes,  and  given  to  different 
persons,  has  given  rise  to  the  name.  Sometimes 
properties  are  bought  in  this  way,  and  held  for 
the  sake  of  the  vote. 

Fagot-wonn,  a  caterpillar  of  a  moth  of 
the  genus  Eumeta,  which  in  Ceylon  is  common 
on  the  coffee-trees.  It  forms  a  pupa  case  of 
silk  covered  with  small  sticks,  so  that  it  looks 
like  a  bundle  of  fagots;  and  local  folk-lore 
explains  that  these  worms  are  the  abode  of  the 
souls  of  persons  who  in  their  lifetime  were 
thieves  of  firewood.  These  moths  are  related 
to  the  bag- worm  moths  (q.v.). 

Fagotto,  f^-got'to,  a  brass  wind  instru- 
ment, blown  with  a  reed,  which  can  be  taken  in 
pieces  and  carried  like  a  bundle  of  fagots,  hence 
the  name;  a  bassoon  (q.v.). 

Faguet,  Emikj  a-mSl'  fa-ga',  French  critic: 
b.  La  Roche-sur-Yon,  France,  17  Dec  1847. 
He  has  published  *  French  Tragedy  of  the  i6th 
Century  >  (1883);  ^Comeine>  (1888);  <The 
Great  Masters  of  the  17th  Century >  (1885); 
^Madame  de  Maintenon  as  a  Teacher)^  etc 

Fagus,  the  typical  genus  of  the  Beech 
family  (Fagacea),  The  genus  has  four  species, 
natives  of  the  Northern  hemispherci  only  one 
of  which,  the  common  beech  (F.  americana), 
is  native  of  the  United  States.  All  the  species 
are  trees  with  smooth  gray  bark  and  serrate 
leaves,  the  flowers  and  leaves  appearing  to- 
gether. The  name  is  from  the  Greek,  to  eat, 
referring'  to  the  edible  nuts.    See  Bsbch. 

Fahaka,  an  edible  globe-fish  (TeUaodom 
fahaka),  singular  in  inhabiting  the  fresh  waters 
of  the  Nile.    See  Globe-pish. 

Fahlcranz,  fal'krants,  Karl  Johanii,  Swed- 
ish landscape-painter:  b.  Sprengel,  Stora-Tuna, 
in  the  Ian  of  Falun,'  29  Nov.  1774;  <J-  Stock- 
holm I  Jan.  1861.  Studying  nature  diligently, 
he  became  a  self-educated  artist.  He  was  ac- 
quainted only  ¥hth  northern  scenery,  but  has 
given    it    with    great    fidelity    and    spirit.    His 
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principal  productions  are  in  the  possession  of 
the  king  of  Sweden. 

Fahrenheit,     faVen-hlt,     Gabriel     Daniel, 

German  physicist:  b.  Dantzic  14  May  1686;  d. 
Amsterdam  16  Sept.  1736.  He  settled  in 
Holland,  where  in  1720  he  first  conceived 
the  idea  of  using  quicksilver  instead '  of  alco- 
hol in  thermometers  —  a  discovery  by  which 
the  accuracy  of  the  instrument  was  very  much 
improved.  He  took,  as  the  limit  of  the  greatest 
cold,  that  which  he  had  observed  at  Dantzic 
in  the  winter  of  1709.  The  space  between  the 
point  to  which  the  quicksilver  fell  at  this  tem- 
perature, and  that  to  which  it  rose  in  boiling 
water,  he  divided  into  212  parts.  About  1724 
he  discovered  the  fluctuation  of  the  boiling  point 
of  water  which  he  had  made  one  of  the  fixed 
points  of  his  thermometer.  Fahrenheit's  ther- 
mometer owed  its  beginnings  to  the  invention 
of  a  thermometer  by  Newton,  described  in  the 
< Philosophical  Transactions^  for  1701.  New- 
ton's instrument  was  a  tube  filled  with  linseed 
oil,  and  the  starting-point  of  the  scale  was  the 
temperature  of  the  human  body,  which  Newton 
called  12.  Newton  divided  the  space  between 
his  datum  and  the  freezmg-point  of  water  into 
12  equal  parts,  and  stated  that  the  boiljng-point 
of  water  would  be  about  30  of  these  degrees  ori 
the  scale.  Fahrenheit,  when  he  began  to  work 
with  Newton's  thermometer,  did  not  find  the 
scale  minute  enough  for  his  purposes.  He  there* 
fore  first  doubled  the  number  of  degrees,  making 
the  scale  ntimber  24  instead  of  12.  Finding  he 
could,  by  mixing  ice  itnd  salt,  obtain  a  temper-^ 
attire  bdoW  freezing,  Pahrenncfit  next  adopti?d 
this  for  his  starting-po?nt  and  counted  24  der 
grees  tip  to  bcrdy  heat,  making  the  freezing-poin^ 
8  and  calling  boiling  water  53.  Later  on  he 
again  divided  his  degrees  into  four.  It  will  be 
seen  that  if  the  above  figures  are  multiplied  by 
four,  the  result  is  the  thermometric  scale  called 
after  him  which  is  still  in  use. 

Faidherbe,  Louis  Leon  C6sar,  loo-e  ta-qn 
sa-zar  fa-darb,  French  general  and  author: 
b.  Lille  3  June  1818;  d.  Paris  ^29  Sept.  1889. 
Entering  the  army  in  1840,  he  became  lieuten- 
ant in  1842:  From  1854  till  .1861,  and  ^gaia 
from  1863  tin  1865,  he  was  governor  of  Senegal, 
in  which  capacity  he  considerably  extended  the 
French  possessions  there.  After  the  fall  of  Na- 
poleon in.  he '  was  summoned  by  the  govera- 
xnent  of  National  Defense  to  France  and  ap- 
pointed commander  of  the  army  of  the  north. 
In  the  latter  part  of  his  life  he  went  on  a 
mission  to  Egypt  to-  study  the  monuments  and 
hieroglyphics^  He  wrote  valuable  monographs 
on  Senegal,  the  Sudan,  and .  other  parts  of 
Africa,  including  ^L'Avenir  du  Sahara  et  du 
Sudan'  (1863) ;  ^Collection  Complete  des  In>- 
scriptions  Numidiques^  (1870)';  ^Nouvelles  In- 
scriptions Numidiques^  (1872)  ;  ^Langues  Sen6- 
galaises^  (1887);  and  ^Le  Senegal:  la  France 
dans  I'Afriqtie  Occidentale>  (1889).  On  the 
Franco-German  war  he  published  'Campagne  de 
I'Armde  du  Nord  en  i870-i>  (1872). 

Faience,  fa-ans,  glazed  pottery.  The 
name  is  derived  from  the  town  of  Faenza  in 
Italy  and  was  applied  to  pottery  by  the  French 
ufider  the  following  circumstances.  About  the 
year  1578  the  Duke  of  Nevers  in  France  was 
desirous  of  establishing  an  atelier  for  the  pro- 
duction of  glazed  pottery  and'  he  secured  a 
skilled  workman  named  Gambyn.  This  man 
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was  an  Italian  and  had  learned  his  art  in  Faenzi. 
When,  therefore^  he  produced  similar  pottery  at 
Nevers  it  wad  known  as  Faenza  ware  and,  sub- 
sequently, as  faience,  a  Gallicized  form  of  the 
word.  The  term  is  now  generally  appUe^  to 
ornamental  pottery,  of  which  the  glaze  forms  1^ 
marked  feature.  Faience  is^  distinguished  from 
porcelain  by  the '  fact  that  it  is  produced  at  a 
much  lower  tenjperature,  being  made,'  for  the 
most  part,  of  common  and  often  colored  clays.'. 
Most  of  the  decorative  pottery  produced  in; 
America  falls  within  this  class,  as  for  instance 
the  Rookwood,  Grueby,  Merrimac,  and  Volk- 
mar  wares.  The  term  faience  is  not  usually  ap- 
plied to .  any  form  of  tableware  though  there 
seems  to  be  no  good  reason  why  plates  should  be 
classed  apart  from  vases  if  they  are  similar  in 
technical  quality.    See  Ceramics  ;  Pottery, 

FaiUon*  Michel  Etieooe,  me-shel  a^l^ea 
fa-yon',  French  historical  writer :  b.  Tar Hacon^ 
France,  1799;  d.  Paris  25  Oct  1870.  He  was  a 
Snlpician  mi.  visited.  Canada  in  1854  ^investi- 
gate the  houses  of  thajt,  order.  He  wrote  lives  of 
noted  French  Canadian,  religionists,  and  a  com- 
prehensive history  of  the  French  in  Canada,  three 
volumes  of  which  appeared  before  his  death. 

Failure.      See  Baxkeupt. 

Fain€^ts,  fa-na-an,  or  Do-nothing  Ringa^ 
the  name  given  in  French  history  to  some  of 
the  Merovingian  sovereigrns,  who  were  the  pup- 
pets of  the  mayors  of  the  palace.'  The  last  of 
these  kings  was  Childeric  III. 

Fdint  (syncope),  a  peculiar  •  Jorm  oi  sud- 
den loss  of  coniciousness.  Impoverishment  of 
the  blood,  lowered  vitality  from  any'  cause,  an 
overwrought  nervous  system,  ^nd  disease  of 
the  circulatory  system  predispose  to  such  at- 
tacks. The  immediate  cause  is  an  anaemia  of  the 
brain.  This  sudden  cerebral  anseftiia  is  most 
frequently  due  to  shocking  sights,  sickening 
smells,  pains,  or  fears.  The  attack  may  be  ush- 
ered in  by  a  period,  of  nausea,  sighing  respira-^ 
tk)ii,  or  ^faint  fcding.*  Immediate  lowering  of 
the  head  bek)w  the  rest  of  the  body  will  ire* 
quentty  ward  off :  further  trouble.  Most  com^ 
monly  the  attack  is  very  sudden,  the  face  becom- 
ing absolutely  bloodless'  and  having  a  deathlike 
calm,;  the  .pulse  i^  weak-  or  jmpercsptil^le,.  the 
breathing  very  shallow.'  In  true  syncc^pe  «pasi|i8 
are  not  present,  neither  is  voiding  of-  the  urii>e 
or.  faeces.  Fatal ,  termination  is  r^re,  conscious- 
ness ordinarily  being  ..restored  in  aicw  mqm^nt^ 
if  propipt  measures  'are  taken.  The  patient 
must  be  placed  in  a  recumbent  position,  with  the 
head  as  low  or  lower  than  the  rest  of  the  body; 
constricting  clothing  should  be  loosened;  and 
water  may  ibe  slapped  on  exposed  parts.  Smell*- 
ing-salts  held  to  the  nose  are  "of  value.  Later 
mild  stimulants  ma^  be  used  to  restore  normal 
conditidh;  but'  resumption  *  of  vertical  position 
should  be  postponed  as  long  as  practicable. 

Faioum,  or.Fayoum.     See  Fayum. 

Fair,  James  Graham,  American  capitali&t: 
b.  near  Belfast,  Ireland,  1831 ;  -d.  San  Francisco 
1894.  He  emigrated  to  -America  in  1843  and 
went  to  California  in  the  famous  '49  year.  He 
amassed  great  wealth  by  mining  in  Nevada,  to 
which  he  went  in  i86o.  He  was  elected  in 
1881  as  a  Democrat  to  the  United  States  Senate 
in  which  he  served  one  term. 

Fair  God,  The,  a  romance  by  Lew  Wallace 
1873.    It  is  a  story  of  the  conquest  of  Mexico  by 
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the  Spaniards,  its  scene  laid  upon  Aztec  soil,  in 
the  early  part  of  the  i6th  century.  The  title  is 
derived  from  Quetzalcoatl,  "^the  fair  god,*  the 
Aztec  deity  of  the  air. 

Fair  Haven^  Mass.,  town  in  Bristol 
County  on  Buzzard's  Bay,  at  the  mouth  of  the 
Acushnet  River,  and  on  the  New  York,  N.  H. 
&  H.  R.R.;  60  miles  south  of  Boston,  and 
opposite  New  Bedford,  with  which  it  is  con- 
nected by  bridges.  Here  are  the  Millicent  Pub- 
lic Library,  several  banks,  churches,  and  other 
public  buildings.  It  has  manufactories  of  glass, 
castings,  nails,  and  tacks.  Many  buildings  of 
architectural  merit,  which  render  Fair  Haven 
one  of  the  most  attractive  towns  of  the  State, 
were  erected  by  Henry  H.  Rogers  (q.v.)  as 
memorials  to  members  of  his  family.  One  ar- 
chitectural group,  a  fine  example  of  Tudor 
architecture,  consisting  of  a  church  and  two 
other  buildings,  is  considered  a  model  of  beauty. 
Pop.  (1910)  5,122. 

Fair  Havens  (Gr.  KaXpl  Aj^Owet,  Kaloi 
Hffienes),  an  anchorage  on  the  southern  coast 
of  Crete,  five  miles  east  of  Cape  Litino.  It  is  of 
small  size  and  amply  sheltered  from  western 
winds.  The  only  mention  of  it  by  ancient 
writers  is  that  by  Paul  (Acts  xxvii.  8),  whose 
well-known  shipwreck  occurred  after  dei»arture 
from  Fair  Havens  for  Phenice  or  Phoenix.  It 
is  probable  that  there  was  no  town  at  that 
point,  although,  as  stated  in  Acts,  Lasea  was 
but  a  short  distance  away. 

•  Fair  Head,  or  Benmore,  a  precipitous  pro- 
montory of  the  north  coast  of  county  Antriqi, 
Ireland,  opposite  Rathlin  Isle.  It  rises  6j6  feet 
above  the  sea,  and  consists  of  carbomferous 
Strata, ,  overlaid  by  greenstone  columns,  20  to 
30  feet  thick,  and  280  to  300  feet  high. 

Fair  Isle,  a  solitary  Shetland  island  lying 
midway  between  Shetland  and  Orkney,  and  30 
miles  southwest  of  Lerwick.  It  is  three  miles 
long  and  two  miles  broad.  The  men  empk>y 
themselves  chiefly  in  fishing,  and  the  women  in 
knitting,  the  well-known  Shetland  hosiery.  They 
are  said  to  have  acquired  this  art  from  the 
SpanifiSh  seamen  whose  ship,  belonging  to  the 
Armada,  was  wrecked  here  in  1588.    Po0.  ^3. 

Fair  Maid  of  Pcrfh,  The,  a  novel  by  Sir 
Walter  Scott,  published  1831.  The  time  is  the 
reign  of  King  Robert  III.  of  Scotland;  whose 
scapegrace  son  David,  the  crown  prince,  is  the 
tonnettin^  link  in  the  story  between  tbe  nobility 
and  the  burgher-folk  of  the  city  of  Perth.  Like 
air  Scott's  novels,  <The  Fair  Maid  of  Pcrth> 
contains  fine  descriptions  of  scenery,  and  sth*- 
ring  accounts  of  battle ;  and  unlike  many  of  his 
|)lots,  this  one  allows  the  ^course  of  true  love* 
to  run  comparatively  smooth. 

Fair  Oaks  and  Darbytown  Road.  Engage- 
ment at  (Secx)nd  Battle  of  Fair  Oaks)— On 
27  Oct.  1864,  Gen.  Grant  began  a  movement  on  the 
Petersburg  lines,  to  seize  the  S6uth-side  railroad, 
amd  as  a  support  to  the  movement,  had  ordered 
Gen.  Butler  to  make  a  demonstration .  north  of 
James  River  on  Richmond.  Parts  of  three  divi- 
sions of  the  Tenth  corps,  under  Gen.  Terry,  six 
brigades  of  the  Eighteenth  corps,  under  Gen. 
Weitzel  and  Gen.  Kautz's  cavalry  division  were 
designated  for  the  movement.  Terry  was  to 
make  a  demonstration  along  the  Darbytown 
road,  under  cover  of  which  Weitzel  was  to  push 
through  White  Oak  Swamp  to  reach  the  Wil- 


liamsburg road  and  seriously  threaten  Rkh^ 
mond.  The  columns  started  from  camps,  near 
Chaffin's  farm,  very  early  on  27  October.  Terry 
reached  the  Darbytown  road,  a  part  of  his  com- 
mand crossed  over  to  the  Charles  City  road  and 
advancing  on  both  roads,  a  little  before  8  a.m. 
engaged  the  Confederates  in  their  entrenchments 
from  the  New  Market  road  to  the  Charles  City 
road.  Weitzel,  after  a  march  of  16  miles,  cros- 
sing both  the  Darbytown  road  and  Charles  City 
road  and  at  i  r.  m.  reached  the  Williamsburg 
road  at  Heintzclman's  old  works,  on  the  battle- 
field of  31  May  1862,  and  pushed  at  once  down 
the  road  one  and  a  half  miles  toward  Richmond, 
and  came  upon  the  Confederate  works,  which 
appeared  to  be  feebly  held  by  a  small  body  of 
dismounted  cavalry  and  three  guns.  Weitzel 
pr^ared  to  attack,  first  sending  a  brigade  of 
colored  troops  across  the  York  Riyer  railroad  to 
find  and  turn  the  Confederates*  left  near  the  New 
Bridge  road.  The  defenses  north  of  the  James 
were  held  by  Gen.  Longstreet,  with  the  divisions 
of  Gens.  Hoke  and  Field,  some,  *local  defense* 
troops,  under  Gen,  Ewell,  and  Gen.  Gary's  cav- 
alry brigade.  These  were  posted  with  reference 
to  defense  along  the  river  roadsw  As  soon  as 
Longstreet  detected  WeitzcVs  movement  he 
ordered  Field's  division  to  move  to  the  left  and  it 
formed  on  either  side  of  the  Williatnsburg  road. 
It  was  3.30  P.M.  when  Weitzel,  with  two  bri- 
gades, and  others  in  support,  advanced  on  either 
side  of  the  .road,  over  open  ground,  and  was 
met  with  an  unexpected  heavy  fire  ol  musketry 
and  artillery.  His  troops  almost  reached  the 
works,  but  were  repulsed  with,  a  severe  loss,  in 
killed,  wounded,  and  missing.  Soon  after  dark 
Weitzel  withdrew  after  losing  over  1,000  men. 
While  Weitzel  was  engaged,  1  err^,  at  4  p.  m„ 
was  ordered  to  press  his  demonstration  and  carry 
the  entrenchments.  He  made  the  attempt  and 
was  repulsed.  On  the  next  day  the  expedition 
returned  to  camp.  The  Union  loss  was  905 
killed  and  wounded,  and  698  missing.  The  Con- 
federate loss  was  comparatively  small;  Field's 
division  and  Gary's,  brigade  reported  64  killed, 
wounded  and  missing.  The  entire  loss  orobably 
did  not  exceed  100.  See  Humphrey,  <Thc  Vir- 
ginia Campaign  of  1864-5.^      e^  a.  Gasman. 

Fair  Oaks  (Seven  Pines),  Battle  of.  After 
the  battle  of  Williamsburg  (5  May  1862)  the 
Army  of  the  Potomac,  under  Gen.  McClellan, 
advanced  cautiously  up  the  Peninsula,  established 
a  base  at  White  House,  and  3o  May  his  advance 
crossed  the  Chickahominy  at  Bottom's  Bridge, 
and  the  entire  Fourth  corps  under  Gen.  E.  D. 
Keyes  crossed  on  23,  taking  position  ^5  May  at 
Seven  Pines,  on  the  main  road  to  Richmond, 
about  five  miles  distant.  The  Third  corps,  under 
Gen.  S.  P.  Heintzelman,  crossed  25  May.  This 
left  on  the  north  bank,  the  Second,  Fifth  and 
Sixth  corps,  commanded  respectively  by  Gens.  E. 
V.  Sumner,  Fitz  John  Porter,  and  Wm.  B.  Frank- 
lin. McClellan  began  to  rebuild  destroyed 
bridges  and  to  perfect  communication  between 
the  two  wings  of  his  army,  astride  the  Chicka- 
hominy. The  movements  of  McClellan  north  of 
the  Chickahominy  and  information  from  his  cav- 
alry, convinced  Gen.  Joseph  E.  Johnston,  the  Con- 
federate commander,  that  Gen.  McDowell  with 
a  strong  corps  was  about  to  join  McClellan  from 
Fredericksburg,  upon  which,  28  May,  he  ordered 
up  Gen.  Huger's  division  from  Petersburg  and 
Drewry's    Bluff   and    suggested   to   Gen.    Lee 
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that  every  available  comtnand  shoidd  be  con- 
centrated at  Richmond.  On  35  May  Gen. 
Case/s  division  of  the  Fourth  corps  advanced 
from  Seven  Pines  to  Fair  Oaks,  about  three 
fourths  of  a  mile  and  threw  up  works  covering 
the  road,  and  on  30  May  two  brigades  of 
Kearny's  division.  Third  corps,  were  advanced 
about  a  fourth  of  a  mile  in  front  of  Savage  Sta- 
tion to  within  supporting  distance  of  Casey.  Gen. 
Couch's  division.  Fourth  corps,  was  at  Seven 
Pines,  and  Gen.  Hooker's  division.  Third  corps, 
on  the  border  of  White  Oak  Swamp.  Johnston, 
from  his  works,  three  miles  in  front  of  Rich- 
mond, watched  McClellan's  cautious  advance.  A 
reconnoissance  30  May  developed  the  fact  that 
Keyes  had  advanced  his  lines  to  Fair  Oaks; 
Johnston  saw  his  opportunity  and  issued  order3 
for  an  attack  next  day.  The  Army  of  the  Po- 
tomac, 31  May,  had  127,166  officers  and  men.  of 
whom  siB,oo8  were  present  for  duty,  and  it  nad 
280  guns.  Johnston  had  about  63,000  effectives 
and  was  not  well  supplied  with  artillery.  John- 
ston purposed  to  throw  23  of  his  27  brigades 
against  Keyes  and  Heintzelman  and  with  four 
brigades  along  the  line  of  the  river  from  New 
Bridge  to  Meadow  Bridge  prevent  the  rest  of 
McOellan's  army  from  crossing  the  stream.  He 
purposed  to  move  the  23  brigades  by  the  Charles 
City,  Williamsburg,  and  Nine  Mile  roads,  crush 
Keyes'  corps  and  drive  it  back  in  disorder  on 
Heintzelman,  and  capture  or  destroy  those  two 
corps  before  any  assistance  could  reach  them 
from  the  north  bank  of  the  stream.  There  was 
some  misunderstanding  of  orders  on  the  morn- 
ing of  the  31  and  much  consequent  delav  but,  at 
noon.  Gen.  u.  H.  Hill's  division  of  four  brigades, 
deployed  in  double  line  on  either  side  of  the 
Williamsburg  road,  advanced  on  Casey's  division 
at  Fair  Oaks  and  after  a  severe  fight  of  two 
hours  drove  it  back  upon  Couch's  division  at 
Seven  Pines.  Hill  now  received  a  reinforce- 
ment of  one  brigade,  and  two  brigades  of 
Kearny's  division  came  to  the  assistance  of 
Couch  and  Keyes,  and  the  struggle  was  re-> 
newed  at  Seven  Pines,  with  the  result  that  the 
entire  Union  force  was  driven  back  to  a  line  of 
entrenchments  about  a  mile  in  the  rear,  which 
position  was  held.  Three  Union  divisions  had 
been  engaged  and  suffered  severely,  and  a  part 
of  Couch's  division  had  been  cut  off.  Gen.  G. 
W.  Smith,  with  several  Confederate  brigades, 
was  observing  the  Chickahominy,  under  orders 
to  engage  any  troops  that  might  cross  the  stream 
to  assist  Keyes  and  Heintzelman,  or,  if  none 
came,  he  was  to  fall  upon  the  right  flanks  of  the 
Union  lines  engaged.  After  waiting  some  time 
and  believing  that  no  Union  troops  would  cross 
to  the  south  bank  of  the  stream,  Smith  put  some 
of  his  troops  in  motion  to  make  the  flank  attack. 
but  it  miscarried  from  the  timely  arrival  of 
Sumner  on  the  south  bank  of  the  Chickahominy. 
Sumner,  who  was  nearest  Keyes  and  Heintzel- 
man, heard  the  sound  of  battle  at  i  o'clock  and 
was  at  once  in  the  saddle,  and  ordered  his  troops 
under  arms.  A  little  later  orders  came  from 
McQellan  that  he  should  be  prepared  to  march 
at  a  moment's  notice.  Without  waiting  another 
moment  he  marched  his  two  divisions  to  the 
Chickahominy  and  paused  upon  the  two  bridges, 
waiting  orders  to  cross  them.  At  2.30  p.  m. 
the  order  came  to  cross.  ^  Richardson  could  get 
but  one  brigade  of  his  division  over  the  lower 
bridge  and  was  obliged  to  move  up  and  follow 
Sedgwick's  division  over  the  Grapevine  Bridge. 


which  swayed  and  tossed  in  the  river.  But  the 
solid  column  of  Sedgwick's  infantry,  loading  it 
with  a  weight  with  which  even  the  angry 
Chickahominy  could  not  trifle,  soon  pressed  and 
held  it  down  among  the  stumps  of  the  trees, 
which  in  turn  prevented  its  lateral  motion.  Once 
across,  Sumner  pressed  forward  on  the  road, 
de^  with  mud,  toward  Fair  Oaks,  and  came  up 
to  Couch,  who  with  four  re^^ents  and  a  bat- 
tery had  been  cut  off  from  his  division  and  was 
holding  grotmd  about  a  half  mile  from  Fair 
Oaks,  with  Smith  approaching  to  make  his  flank 
attacK.  But  four  of  Sumner's  regiments  had 
formed  on  Couch  when  Smith  attacked,  two 
more  soon  followed,  and  these  six  regiments, 
with  Couch's,  checked  all  efforts  of  Smith's  four 
brip:ades  to  dislodge  them  and  saved  the  day  at 
Fair  Oaks.  Richardson's  division  came  up  at 
nightfall  and  formed  on  Sedgwick's  left,  extend- 
ing toward  a  brigade  of  Heintzelman's  corps, 
while  Hooker,  coming  to  the  support  of  the  de- 
feated troops  on  the  Williamsburg  road,  filled 
vacant  spaces  in  the  line.  There  were  now  three 
corps  across  the  Chickahominy  in  continuous 
order,  ready  for  action  when  day  should  dawn. 
Near  the  close  of  the  day  Gkn.  Johnston,  the 
Confederate  commander,  was  severely  wounded 
and  relinquished  command  to  Gen.  G.  W.  Smith. 
On  the  morning  of  i  June,  the  Union  army 
awaited  attack,  which  was  delivered  by  the  Con- 
federates and,  on  some  parts  of  the  line,  the 
fighting  was  severe,  but  the  advantage  remained 
with  the  Union  troops,  who  regained  most  of  the 
ground  lost  the  previous  day.  On  i  June,  Gen. 
R  £.  Lee  was  placed  in  command  of  the  Army  . 
of  Northern  Virginia,  but  did  not  take  direction 
of  affairs  on  the  field  until  the  fighting  was 
over,  and  2  June  withdrew  to  the  fortifications 
around  Richmond  from  which  Johnston  had  ad- 
vanced 31  May.  The  Union  forces  engaged  at 
Fair  Oaks  numbered  about  36,000;  the  Con- 
federates about  32,000.  The  Union  loss  was 
4,38d  killed  and  wounded,  and  647  missing;  the 
Confederate  loss  was  5,729  killed  and  wounded, 
and  405  missing. 

Consult:  Allan,  ^Thc  Army  of  Northern 
Virginia  in  1862' ;  ^Battles  and  Leaders  of 
the  Civil  War,>  Vol  IL;  McQellan,  <My  Own 
Story>;  Michie,  <Life  of  Gen.  McClellan> ; 
<Oflicial  Records,>  VoL  XI.;  Walker,  <History 
of  the  Second  Army  Corps^ ;  Webb,  ^The  Penin- 
sula.>  E.  A.  Carman. 

Pair  Trade,  an  expression  used  in  Great 
Britain  by  certain  persons  who,  professing  to  be 
free  traders,  would  still  tax  goods  imported 
from  any  country  which  refuses  to  accept  the 
principles  of  free  trade.  Free  traders  consider 
this  view  as  protectionist.  They  hold  that  if 
they  can  import  goods  cheaper  from  a  protection- 
ist country  than  elsewhere,  they  should  be  free 
to  reap  that  advantage  even  if  they  cannot  ex- 
port their  own  goods  to  that  country  free  of 
duty.    See  Free-trade. 

Fairbaim,  Andrew  Martin,  English  theo- 
logian :  b.  near  Edinburgh  4  Nov.  1838.  Having 
qualified  for  the  ministry  of  the  Evangelical 
Union,  he  was  appointed  to  a  church  of  that 
denomination  at  Bathgate  in  i860.  Accepting  a 
similar  charge  in  Aberdeen  in  1872,  he  minis- 
tered there  till  appointed  in  1877  to  the  prin- 
cipalship  of  Airedale  Independent  College,  Brad- 
ford. On  the  foundation  of  Mansfield  Codeg^, 
the  Congregational  Theological  College  at  Ox- 


Digitized  by 


google 


FAIRBAIRN  ^  FAIRCHILD 


ford,  in  1886,  he  was  appointed  orincioal,  a  post 
which  he  still  occupies.  He  delivered  the  Aber- 
deen Gifford  Lectures  of  1892-4,  and  the  Ly- 
man Beecher  Lectures  at  Yale  in  1892.  His 
most  important  works  are :  *  Studies  in  the  Phil- 
osophy of  Religion  and  History^  (1876)  ;  < Stud- 
ies in  the  Life  of  Christ'  (1881);  <The  City 
of  God^  (1882)  ;  *  Religion  in  History  and  in 
Modern  Life'  ('§^  revised  and  enlarged  edi- 
tion 1893);  ^Cnrist  in  the  Centuries?  (1892); 
<The  Place  of  Christ  in  Modern  Theology' 
(1893) ;  ^Catholicism,  Roman  and  Anglican' 
(1899). 

Fairbairn,  Sir  William,  Scottish  civil 
engineer:  b.  Kelso,  Scotland,  19  Feb.  1789;  d. 
18  Aug.  1874.  He  entered  business  in  Man- 
chester, England,  in  181 7.  He  constructed  the 
first  iron  ship  in  England  and  afterward  his 
firm  built  ovpr  100  iron  vessels.  He  was  associ- 
ated with  Robert  Stephenson  in  designing  and 
building  the  great  tubular  bridge  over  Menai 
Strait.  He  was  the  author  of  ^Mills  and  Mill- 
work'  ;  ^Iron,  Its  History  and  Manufacture' ; 
^Application  of  IroA  to  Building  Purposes' ; 
*Iron  Shipbuilding' ;  ^Useful  Information  for 
Engineers' ;  ^An  Experimental  Inquiry  into  the 
Strength,  Elasticity,  Ductility,  and  other  Prop- 
erties of  Steel'   (i8i59)  ;  etc. 

Fairbanks  Calvin,  American  clergyman:  b. 
Pike,  N.  Y.,  3  Nov.  1816;  d.  Angelica,  N.  Y., 
12  Oct.  1898.  He  was  an  ardent  abolitionist, 
and  during  i837~9>  aided  23  slaves  to  escape 
across  the  Ohio  River.  In  1843  he  raised  $2,275 
to  secure  the  liberty  of  a  nearly  white  slave  girl 
who  was  to  be  sold  at  auction  at  Lexington, 
Ky.  In  1844  he  opened  the  way  for  the  escape 
of  the  Hayden  family,  for  which  offense  he 
suffered  five  years'  imprisonment  Later  he  was 
again  detected  in  violation  of  the  Fugitive  Slave 
Law,  and  sentenced  to  15  years'  imprisonment 
at  Frankfort,  where  he  was  cruelly  treated, 
receiving  about  35t000  lashes  on  his  naked  body. 
In  1864  he  was  set  at  liberty  after  spending 
more  than  17  years  in  jail.  He  published  ^How 
the  Way  Was  Prepared'  (in  which  he  told  the 
story  of  his  own  life). 

Fairbanks,  Arthur,  American  teacher  and 
author :  b.  Hanover,  N.  H.,  1864.  He  was  grad- 
uated at  Dartmouth  College  in  1886,  and  re- 
ceived a  doctorate  from  Freiburg,  Germany. 
He  has  taught  at  Dartmouth,  Yale,  and  Cornell, 
and  since  1900  has  been  professor  of  Greek 
literature  in  the  State  University  of  Iowa. 
Among  his  writings  is  an  ^Introduction  to  So- 
ciology' (1901)  which  has  been  translated  into 
Japanese. 

Fairbanks,  Charles  Warren,  American 
lawyer  and  senator:  b.  near  Unionville  Centre, 
Union  County,  Ohio,  11  May  1852.  His  father, 
Lorison  M.  Fairbanks,  was  a  Verraonter,  and 
was  one  of  the  early  pioneers  who  settled  in 
the  west  in  1836  and  helped  to  hew  out  of  the 
wilderness  the  great  Buckeye  State.  The  son's 
earliest  life  was  spent  in  toil  on  the  farm,  from 
sunrise  to  sunset,  and  in  quiet  hours  of  study 
during  the  evening.  He  was  naturally  studious, 
and  early  destined  himself  to  the  career  of  a 
lawyer.  After  passing  through  the  district 
school  he  attended  classes  in  the  Ohio  Wesleyan 
Universitjr,  where  he  was  graduated  with  dis- 
tinction m  1872.  During  his  senior  years  at 
college  he  edited  the  ^Western  Collegian,'  the 
college    journal.    After    leaving    the    Wesleyan 


University  he  went  to  Cleveland,  as  Associated 
Press  agent;  meanwhile  studying  law.  In  1874 
he  was  admitted  to  the  bar  of  the  supreme  court 
of  Ohio  at  Columbus,  and  in  the  same  year 
removed  to  Indianapolis,  Ind.  In  this  city  he 
has  lived  ever  since,  as  a  practising  lawyer. 
While  never  holding  public  office  until  elected 
to  the  Senate,  he  was  chairman  of  the  Indiana 
State  Convention  in  1892  and  again  in  1898.  In 
1893  he  was  unanimously  chosen  as  the  nominee 
of  the  Republican  party  for  United  States  sena- 
tor, but  was  defeated  at  the  polls  by  the  Demo- 
cratic candidate,  David  Turpie,  although  receiv- 
ing his  entire  party  vote.  He  was  delegate-at- 
large  to  the  Republican  National  Convention  at 
St.  Louis  in  1896,  and  was  temporary  chairman 
of  the  convention.  He  was  appointed  a  member 
of  the  United  States  and  British  Joint  High 
Commission,  which  met  in  Quebec  in  1898  for 
the  adjustment  of  Canadian  questions,  especially 
relating  to  the  seal-fisheries  of  Alaska.  He  was 
elected  to  the  United  States  Senate  30  Jan.  1897, 
and  at  the  expiration  of  his  term  was  re-elected 
In  Nov.  1904  he  was  elected  Vice-President  on 
the  Republican  ticket.  Since  1885  he  has  been 
a  trustee  of  tlie  Ohio  Wesleyan  University. 

Fairbanks,  Henry,  American  inventor:  b. 
St.  Johnsbury,  Vt.,  6  May  1830.  He  is  a  son  of 
Thaddeus  Fairbanks  (^.v.),  and  was  graduated 
at  Dartmoulh  College  in  1853,  and  at  Andover 
Theologjbcal  Seminary  in  1857.  He  was  or- 
dained in  1858;  held  pastorates  in  Burke  and 
Barnet,  Vt.,  and  in  1859  was  professor  of  phvs- 
ics,  and  later  of  history,  at  Dartmouth.  He  be- 
came identified  with  the  manufacturing  firm  of 
£.  &  T.  Fairbanks  &  Co.,  in  1868;  and  subse- 
quently gave  much  of  his  time  to  mechanical 
experiments,  and  patented  several  inventions 
relating  to  the  manufacture  of  scales. 

Fairbanks,  Thaddeus,  American  inventor: 
b.  Brimfield,  Mass.,  17  Jan.  1796;  d.  St  Johns- 
bury,  Vt,  12  April  1886.  He  settled  in  St 
Johnsbury  in  1815,  and  there  worked  with  his 
father  in  a  saw  and  grist  milL  and  also  in  the 
manufacture  of  carriages.  In  June  1831  he  pat- 
ented the  platform  scales  bearing  his  name. 
Afterward  about  50  different  improvements  were 
made  on  these  scales,  which  have  been  sold  ih 
all  parts  of  the  world. 

Fairbury,  Nebr.,  city,  county-seat  of  Jef- 
ferson County ;.  on  the  Little  Blue  River,  the 
St.  Joseph  and  other  branches  of  the  Chicago, 
R.  I.  &  P.  System;  about  60  miles  southwest 
of  Lincoln.  It  is  situated  in  a  good  agricultural 
region,  and  its  chief  manufactures  are  flour 
and  dairy  products.  A  large  nursery  is  jtist 
outside  the  city  limits.     Pop.   (1910)   5,294. 

Fairchild,  Ashbel  Qreen,  American  clergy- 
man; b.  Hanover,  N.  J.,  i  May  1795;  d.  Smith- 
field,  Pa.,  1864,  He  wrote  many  contributions  to 
the  religious  press.  His  most  popular  work, 
^The  Great  Supper,'  was  translated  into  Ger- 
man and  had  an  immense  sale.  He  also  pub- 
lished ^Baptism*;  ^Faith  and  Works*;  and 
^Confession  of  Faith.' 

Fairchild,     Charles     Stebbins,    American 

financier;  b.  Cazenovia,  N.  Y.,  30  April  1842. 
He  was  graduated  at  Harvard  University  in 
1863 ;  admitted  to  the  bar  in  1865 ;  became  dep- 
uty attorney-general  of  New  York  in  1874,  and 
attorney-general  in  1876.  After  spending  some 
time  in  Europe  he  settled  in  New  York  city  in' 


Digitized  by  V^OOQIC 


FAIRCHILD^  FAIRFIBLD 


1880,  where  he  practised  law  till  1885.  He  was 
assistant  secretary  of  the  treasury  1885-7,  ^^^ 
secretary  1887^  Subsequently  he  became  pres- 
ident of  the  New  York  Security  and  Trust  Com-' 
pany. 

F«irchild»  George  Thompson,  American 
educator:  b.  Brownhelm,  Ohio,  6  Oct  1838;  A 
igoi.  He  was  graduated  from  Oberlin  College 
1862,  and  from  Oberlin  Theological  School 
1865;  was  professor  of  English  literature 
Michigan  Agricultural  College  1879-97;  smd 
was  vice-president  of  Berea  College  from  1898: 
He  entered  the  Congregational  ministry  in  1871 
and  published  ^Rural  Weahh  and  Welfare: 
Economic  Principles  Illustrated  and  Applied  in 
Farm  Life>    (1900). 

Pairchild,  Herman  Le  Roy,  American 
educator;  b.  Montrose,  Pa.,  29  April  1850.  He 
was  graduated  at  Cornell  University  in  1874; 
was  secretary  of  the  New  York  Academy  of 
Science  in  1885-88;  became  president  of  the 
Rochester  Academy  of  Science  in  1889,  secre- 
tary of  the  Geological  Society  of  America  in 
1890,  and  vice-president  in  1898.  He  has  been 
professor  of  geology  at  the  University  of  Roch- 
ester from  1888,  and  has  published  a  < History 
of  Ae  New  York  Academy  of  Sciences >  (1887). 

Fairchild,  James  Harris,  American  edu- 
cator: b.  Stockbridge,  Mass.,  25  Nov.  1817;  d. 
1902,  Was  elected  president  of  Oberlin  College 
in  i866,  after  a  service  of  26  years  as  tutor,  pro- 
fessor of  languages,  professor  of  mathematics, 
and  prof  essor  of  moral  philosophy  and  theology. 
Besides  editing  the  ^Memoirs  of  Charles  G.  Fin- 
ney*   (1876)    and    Finney's    <  Systematic   The- 


.  ,  3);  'I 
Natural  and  Revealed^ ;  and  ^Woman's  Right 
to  the  Ballot^  (1870).  He  resigned  the  presi- 
dency of  Oberlin  in  1889. 

Fairchiid,  Lucins,  American  military  offi- 
cer: h.  Kent,  Ohio,  27  Dec.  183 1 ;  d.  Madison, 
Wis.,  23  May  1896.  At  the  beginning  of  the 
Civil  War  he  enlisted  as  a  private  in  the  Federal 
army,  and  in  August- x86i,  was  appointed  a  cap- 
tain in  the  regular  army,  and  major  in  the 
volunteer  army.  He  took  part  in  the  battles  of 
Bull  Run  and  Antietam,  and  led  the  charge  up 
Seminary  Hill  at  Gettysburg,  where  he  lost  his 
left  arm.  He  was  promoted  brigadier-general 
ia  1863,  but  resided  to  serve  as  secretary  of 
state  of  Wisconsin.  He  was  afterward  elected 
governor,  and  served  six  consecutive  terms.  In 
1886  he  was  chosen  commander-in-chief  of  the 
Grand  Army  of  the  Republic 

Fairfax,  Donald  McNeill,  American  naval 
officer:  b.  Virginia  19  March  1821;  d.  Hagers- 
town,  Md.,  10  Jan.  1894.  During  the  Mexican 
war  he  participated  in  the  capture  of  Mazatlan 
and  Lower  California.  In  1861  he  had  personal 
charge  of  the  transfer  of  Messrs.  Mason  and 
Slidell  and  their  secretaries  from  the  «Trent,* 
a  British  mail  ship,  to  the  ^'San  Jacinto.'*  He 
later  took  part  in  the  chief  naval  operations 
in  Charleston  harbor;  was  promoted  rear- 
admiral  u  July  1880;  and  retired  30  Sept.  1881. 

Fairfax,  Edward,  English  poet:  b.  Denton, 
England,  about  1580;  d.  near  Otley,  England, 
January  1635.  He  made  a  -metrical  translation 
<Go4frey  of  BouIogoe>  (1600),  of  Tasso's 
^Jerusalem    Delivered,^    and    dedicated    it    to 


5}ueen  Elizabeth;  it  was  highly  esteemed  ]>y 
ames  I.,  and  is  still  highly  valued;  and  on  this 
rather  than  on  his  own  ^Eclogues^  the  fame 
oi  Fairfax  as  a  poet  rests.  He  is  also  author 
of  a  ^Discourse  on  Witchcraft,^  first  published 
in  1858.     V 

Fairfax,  Thomas,  Lord,  English  general: 
b.  Denton,  Yorkshire,  17  Jan.  1611 ;  d.  Nun 
Appleton,  Yorkshire,  12  Nov.  167 1.  Fairfax 
warmly  espoused  the  cause  of  Parliament,  and 
in  April  1642,  presented  to  Charles  a  petition  of 
the  people  imploring  him  to  be  reconciled  to  his 
subjects.  The  same  year  he  was  appointed  gen- 
eral of  the  horse,  and  in  1644,  together  with 
Essex,  Waller,  and  Manchester,  he  held  a  chief 
command  in  the  English  army  sent  to  co-operate 
with  the  Scots.  The  credit  of  the  battle  of  Mar- 
ston  Moor  h^s,  by  some  authorities,  been  di- 
vided between  Leslie  and  Cromwell,  but,  accord- 
ing to  others,  Fairfax  is  also  entitled  to  share 
in  it.  On  the  Earl  of  Essex  resigning  the  com- 
mand of  the  parliamentary  armv  in  1645,  Fair- 
fax was  made  general-in-chiet  in  his  room. 
He  insisted  on  the  command  of  the  horse  being 
given  to  CromwelL  When  he  took  Oxford  the 
first  thing  he  did  was  to  set  a  guard  upon  the 
Bodleian  Library,  an  act  for  whicH  he  deserves 
the  gratitude  of  posterity.  He  subsequently, 
in  November  1647,  was  engaged  with  Cromwell 
in  putting  down  the  levellers  in  the  army,  and 
in  the  following  year  captured  Colchester,  and 
caused  Sir  Charles  Lucas  and  Sir  George  Lisle 
to  be  tried  by  court-martial  and  shot.  Being 
ordered  to-  march  against  the  Stottish  Presbyr 
terians,  he  positively  declined  the  command  and 
Cromwell  was  appointed  (June  26,  1650)  to 
succeed  him.  He  was  appomted  one  of  the  lay 
church  commissioners  in  1654,  and  was  a  mem- 
ber of  Cromwell's  first  Parliament  He  assisted 
Monk  against  Gen.  Lambert,  and  co-operated 
in  the  restoration  of  Charles  H.,  being  one  of 
the  committee  charged  to  secure  his  return. 

Fairfax,  Thomas,  6th  Baron  of  Qim- 
eron:  b.  England  1691 ;'  d.  Greenway  Court, 
Frederick  County,  Va.,  12  Dec.  1782.  He  was 
educated  at  Oxford  and  was  a  contributor  to 
Addison's  ^ Spectator.^  He  came  to  America 
and  settled  on  a  vast  landed  estate  in  Virginia 
inherited  from  his  mother,  a  daughter  of  Lord 
Culpeper.  It  was  there,  at  Greenway  Court, 
that  Washington  first  met  him,  and  between  the 
two  there  sprang  up  a  warm  friendship. 

The  nth  Lord  Fairfax  and  baron  of  Cam- 
eron who  succeeded  his  brother  to  the  baronetcy 
in  1869,  and  who  died  in  Northampton,  Md., 
28  Sept.  1900,  like  his  American  predecessors, 
made  no  claim  to  the  title. 

Fairfield,  Sumner  Lincoln,  American  au- 
thor: b.  Warwick,  Mass.,  25  June  1803;  d. 
New  Orleans,  La.,  6  March  1844.  He  began  the 
publication  of  the  <  North  American  Magazine* 
m  1833 ;  and  continued  to  edit  and  publish  it  for 
five  years.  His  published  volumes  include: 
^Lays  of  Melpomene*  (1824)  ;  ^Cities  of  the 
Plain>  (1828);  <  Poems  and  Prose  Writings* 
(1840),  and  < Select  Poems*   (i860). 

Fairfield,  Conn.,  town,  port  of  entry,  in 
Fairfield  County;  three  miles  southwest  of 
Bridgeport;  on  the  Long  Island  Sound,  the 
New  York,  N.  H.  &  H.  R.R.  The  chief  manu- 
factures are  paper,  rubber  goods,  and  machinery. 
It  has  good  public  buildings,  two  libraries,  and 
^r  buildings  which  date  from  Revolutl 
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times.  The  first  settlement  was  made  in  1869 
and  the  town  was  incorporated  the  same  year. 
It  was  the  scene  of  several  Indian  and  Revolu- 
tionary battles,  and  in  1779  was  almost  wholly 
burned  by  the  Hessians  and  Tories.  Pop.  (1910) 
6,134.  Consult:  Osgood,  ^Centennial  Com- 
memoration of  the  Burning  of  Fairfield. > 

Fairfield,  III.,  city,  county-seat  of  Wayne 
County;  123  miles  southeast  of  Springfield;  on 
the  Louisville,  E.  &  St.  L.  and  the  B.  &  O. 
Southwestern  R.R/s.  The  manufactures  are 
chiefly  flour,  lumber,  and  dairy  products.  The 
trade  is  in  agricultural  products.  It  is  the  site 
of  the  Hayward  Collegiate  Institute.  Pop, 
(1910)  2479. 

Fairfield,  Iowa,  city,  county- seat  of  Jeffer- 
son County;  48  miles  northwest  of  Burlington; 
on  the  Chicago,  R.  I.  &  P.  and  the  C,  B.  &  Q. 
R.R.'s.  The  principal  manufactures  are  brooms, 
tile,  agricultural  implements,  machinery,  furni- 
ture, carriages,  flour,  and  dairy  products.  The 
electric-light  plant  and  the  water-works  are 
owned  bjr  the  city.  The  Parsons  College,  under 
the  auspices  of  the  Presbyterian  Church,  was 
founded  here  in  1875.  The  first  settlement  was 
made  in  1839.    Pop.  (1910)  4,97a 

Fairhaven;  Wash.,  before  1903  a  city  in 
Whatcom  County;  now  part  of  Bellingham; 
42  miles  northeast  of  Victoria,  in  Canada,  and 
88  miles  north  of  Seattle;  on  the  Northern  P. 
and  the  G.  N.  R.  R.'s.  It  is  near  a  good  agri- 
cultural region;  its  principal  manufactures  are 
canned  salmon^  tin  cans,  flour,  and  lumber. 
Fairhaven  was  first  settled  in  1888.  Its  natural 
advantages  combined  with  its  opportunities  for 
railroad  transportation  make  its  outlook  most 
promising^    See  Bellingham. 

Fairholt,  Frederick  William,  English 
artist  and  author:  b.  London  1814;  d.  there  3 
April  1866.  He  published:  < Costume  in  Eng- 
land: a  History  of  Dress  to  the  Close  of  the 
i8th  Century>  (1846)  ;  <The  Home  of  Shakes- 
peare Illustrated  and  Described^  (1847);  ^Re- 
markable and  Scientific  Characters^  .( 1849) ; 
^Dictionary  of  Terms  in  Art*  (1854)  ;  etc. 

Fairmont,  W.  Va.^  city,  county-seat  of 
Marion  County ;  on  the  Monongahela  River  and 
the  Baltimore  &  O.  R,R.;  75  miles  southeast  of 
Wheeling.  It  is  the  site  of  a  State  Noimal 
School ;  its  principal  manufactures  are  glass, 
machinery,  cigars>  lumber,  and  iron  products. 
It  has  considerable  trade  in  coal^  coke,  and 
manufactured  articles.    Pop^  (1910);  9,711. 

Fairmount  College,  at  coeducational  pre* 
paratory  school  and  college,  under  the  auspices 
of  the  Congregationalist  Church.  It  was  estab- 
lished in  iSc)2f  with  assistance  from  the  Boston 
Education  Society.  A  collegiate  department 
was  added  in  1895.  In  1910  there  were  23  pro- 
fessors and  instructors,  341  pupils,  and  23,000 
volumes  in  the  libraipr. 

Fairmount  Park.     See  Philadelphia. 

Fairs  and  Periodical  Markets.  A  fair  is  a 
periodical  meeting  of  merchants  in  an  open 
market  held  at  a  particular  place,  and  generally 
for  the  transaction  of  a  particular  class  of  busi- 
ness. The  origin  of  fairs  is  obviously  to  be 
traced  to  the  convenience  of  bringing  together 
at  stated  times  the  buyers  and  sellers  of  the 
stock-produce  of  a  district.  Fairs  are  generallir 
held  m  or  near  towns,  but  from  their  nature 


are  specially  adapted  to  the  convenience  'of 
country  dealers  and  their  customers.  Two  curi- 
ous facts  are  to  be  noted  in  the  history  of  fairs. 
In  Europe  the  numerous  festivals  of  the  church 
afforded  the  most  favorable  opportunity  for  the 
establishment  of  these  markets;  This  associa- 
tion is  indicated  in  the  German  name  of  a  fair, 
which  is  identical  with  that  used  for  the  cere- 
mony of  the  mass.  A  fair  generally  brings  a 
concourse  of  people  into  the  town  in  which  it 
is  held,  and  gives  it  something  of  a  holiday 
appearance.  Advantage  has  frequently  been 
taken  of  this  concourse,  either  by  the  persons 
assembled  themselves  or  by  the  purveyors  of 
various  amusements,  to  add  entertainment  to 
business,  and  as  the  business  of  a  particular 
fair  declined  it  has  often,  instead  of  being 
abandoned,  been  gradually  converted  into  a 
periodical  opportunity  for  a  saturnalia  of  amuse- 
ment Thus  religion,  business,  and  diversion 
have  come  to  be  associated  in  the  idea  of  a  fair. 

In  the  Middle  Ages  fairs  were  specially 
privileged  and  chartered  by  princes  and  magis- 
trates, special  temporary  tribunals  were  .even  es- 
tablished for  their  use.  It  was  then  the  custom, 
which  in  som^  places  still  remains,  to  make 
a  public  proclamation  of  the  commencement  and 
duration  of  the  fair.  The  goods  sold  at  fairs 
were  then  of  much  greater  value,  as  well  as 
variety,  than  at  present,  embracing  fabrics  of  all 
kinds,  as  well  as  jewelry.  In  some  parts  of  the 
Continent  the  practice  still  prevails  of  purchas- 
ing clothing  at  fairs.  Fairs  existed  in  ancient 
as  well  as  modem  times,  and  are  to  be  found 
in  all  parts  of  the  world.  In  the  East  they  are 
of  great  magnitude  and  importance.  At  Mecca, 
during  the  annual  pilgrimages,  and  at  Hard  war 
m  Ajmir,  a  resort  of  pilgrims  in  Hindustan, 
two  of  the  greatest  fairs  of  the  East,  wc  find 
again  the  association  between  commerce  ami  re- 
ligion. According  to  Prescott  fairs  Were  regu- 
larly held  in  the  principal  cities  of  Mexico  every 
fifth  day,  being  the  recognized  substitute  for 
shops.  A  {air  for  the  sale  of  slaves  was  hdd 
at  Aseapozales,  near  the  capital.  At  the  prin- 
cipal fair,  held  at  the  City  of  Mexico,  the  num- 
ber of  visitors  reached  40,000  to  50,000.  Here 
the  same  arrangement  prevailed  aa  in  the  Eurot-' 
pean  fairs  of  the  Middle  Ages.  A  •  court  of  la 
judges,  clothed  with  absolute  authority,  main-» 
tained  perfect  order  in  tliis  great  concourse. 

The  Easter  and  Michaelmas  fairs  at  Leipsic, 
the  fairs  of  Frankfort-on-the*Main,  of  Lyons  in 
France,  and  Nijnei-Novgorod  in  Russia,  are 
among  the  most  important  fairs  of  the  present 
day  in  Europe,  The  fairs  of  Great  Britain  now 
mostly  consist  of  the  weekly  market-days  of 
country  towns,  and  certain  great  agricultura] 
meetings,  or  trysts;  as  they  are  called  in  Scot- 
land, chiefly  for  the  sale  of  cattle  and  horses, 
such  as  the  Falkirk  Tryst.  There  are  also,  espe- 
cially in  Scotland,  a  considerable  number  of  the 
hiring  fairs.  Among  the  most  celebrated  of  the 
fairs  which  have  been  turned  into  saturnalia  are 
the  celebrated  Donnybrook  fair  in  the  county  .of 
Dublin;  Bartholomew  and  Greenwich  fairs, 
London;  and  Glasgow  fair.  The  day  of  these 
fairs  is,  however,  already  past;  the  tide  of 
modern  improvement  has  long .  since  reached 
the  amusements  of  the  people,  and  better  means 
of  entertainment  are  now  available.  In  the 
United  States  the  State  fair  and  county  fair,  as 
well  as  the  church  fair,  are  established  institu- 
tions. Sec  Exhibitions.  r-^r^r^t^ 
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Pairweather,  Mount,  in  Alaska,  35  miles 
northeast  of  Gape  Fairweather.  According  to 
accurate  observations  its  height  is  14,900  feet 
above  the  level  of  the  sea.  It  is  covered  with 
perpetual  snow. 

Pairy,  an  imaginary  being  or  spirit  of 
diminutive  size,  supposed  generally  to  assume  a 
human  form,  but  appearing  also  m  others,  and 
represented  as  both  beneficent  and  malevolent 
toward  mankind.  In  the  latter  case  diseases  of 
cattle  were  freq^uently  attributed  to  their  mis- 
chievous operations ;  and  cattle  that  died  sud- 
denly without  any  apparent  cause  were  com- 
monly said  to  be  elf- shot.  Among  the  Irish 
peasantry  they  are  termed  *the  good  people*  by 
way  of  placation.  In  Poole's  <  Parnassus^  are 
given  the  names  of  the  fairy  court:  *Oberon, 
the  emperor;  Mab,  th'.  empress;  Perriwiggin, 
Perriwinkle,  Puck,  Hobgoblin,  Tomalin,  Tom 
Thumb,  courtiers;  Hop  Mop,  Drop,  Pip,  Drip, 
Skip,  Tub,  Tib,  Tick,  Pink,  Pin,  Quick,  Gill, 
Ion,  Tit,  Wap,  Wim,  Nit.  the  maids  of  honor; 
Nymphidia,  the  mother  of  the  maids.*  Croker, 
in  his  ^Fairv  Legends  and  Traditions  of  the 
south  of  Ireland,^  describes  them  as  beings  *a 
few  inches  high,  airy,  and  almost  transparent  in 
body;  so  delicate  in  their  form  that  a  dewdrop, 
when  they  chance  to  dance  on  it,  trembles,  in- 
deed, but  never  breaks*  They  are  supposed  to 
live  in  a  distinct  domain  known  as  Fairyland, 
and  their  character  and  habits  as  represented  in 
literature  mav  best  be  learned  from  the  Irish 
lore  and  sucli  works  as  the  ^Marchen  of  the 
Grimms^ ;  Spenser's  <  Faerie  Queene,^  and 
Shakespeare's  ^Mid-summer  Night's  Dream.^ 
Belief  m  fairies  has  existed  from  earliest  times, 
and  formed  part  of  the  superstition  of  nearly 
all  peoples.  Consult:.  Keightley,  <The  Fairy 
Mythology*  (1850).  See  Folk-Lore;  Myth- 
ology; Paracelsus;  also  such  titles  as  Elves, 
KoQOLD,  and  the  like. 

Fairy  Bluebird^  one  of  the  tmlbuls  (q.v.) 
of  the  East  Indian  family  Pyenonotid<B  and 
genus  Irena,  familiar  in  Indian  gardens,  and 
justly  admired.  The  commonest  species  is  bril- 
liant turquoise,  with  black  wings,  tail  and  under 
parts,  and  coral-red  legs  and  beak.  They  make 
a  rather  rough  little  nest  in  a  bush  and  lay  two 
or  three  speckled  eggs. 

Fvty  Ring,  or  Circle,  a  ring  occasionally 
observed  in  pastures,  distinguished  from  sur- 
roundihjgf  vegetation  by  being  either  barer  or 
more  luxuriant,  and  attributed  by  the  peasantry 
of  western  Europe  to  the  dancing  of  the  fairies. 
They  are  now  known  to  be  occasioned  by,  the 
growth  of  certain  kinds  of  fungi,  which;  pro- 
ceeding outward  from  a  centre,  render  the  soil 
for  a  time  unfitted  for  the  nourishment  of  grass, 
but  later  fertilize  it  by  their  decay, 

Faixy  Shrimp,  a  phyllopodous  crustacean 
(Chirocephalus  diaphanns),  occasionally  found 
in  fresh-water  ponds  in  Europe.  It  is  aboui  one 
inch  in  length,  and  nearly  transparent. 

Fairy-tales,  stories  in  Wfiich  fairies  play  a 
part,  or  which  contain  other  supernatural  or 
magical  elements  such  as  mark  the  folk-tales 
of  <Puss  in  Boots  > ;  *  Beauty  and  the  Beast* ; 
*Hop  o'  My  ThumV;  <  Sleeping.  Beauty > ;  and 
others.  Actual  fairies  seldom  appear  in  tradi- 
tional fairy-tales  so  called.  Grimm  and  his  suc- 
cessors showed  by'  the  study  of  comparative 
mythology  that  these  tales  are  not  restncted  to 


Europe  alone,  but  are  to  be  found,  m  varying 
forms,  among  almost  all  nations.  The  survival 
of  popular  tales  is  due  to  their  being  uncon- 
scious growths,  to  the  strict  adherence  to  form 
shown  by  illiterate  and  savage  people  in  recitals, 
and  to  the  laws  of  the  permanence  of  culture. 
There  are  several  theories  in  regard  to  the 
origin  of  folk-tales.  The  oldest  is  the  Oriental 
theory,  which  traces  all  back  to  a  common  origin 
in  the  Vedas,  It  is  true  that  the  germs  ot  nx>8t 
tales  are  found  in  the  Vedas,  but  proofs  of  the 
Indian  origin  of  stories  are  lackmg;  the  dis- 
covery of  tales  in  Egjrpt  which  •  were  written 
down  in  the  period  of  the  early  empire  are  ob- 
jections to  its  acceptance,  and  the  idea  of  dif- 
fusion will  not  account  for  similar  tales  found 
in  Australia,  New  Zealand,  and  America.  The 
Aryan  theory,  supported  by  Max  Miiller,  Grimm, 
and  others,  gives  as  their  origin  the  explanation 
of  natural  phenomena.  These  nature-myths 
must  not  be  regarded  as  originally  metaphors; 
they  were  primitive  man's  philosophy  of  nature, 
in  the  days  when  every  object  was  endowed 
with  a  personal  life.  The  tales  have  enough 
likeness  to  show  that  they  come  from  the  same 
source,  and  enough  difference  to  show  they  were 
not  copied  from  each  other.  Miiller  says, 
^^Nursery  tales  are  generally  the  last  things  to 
be  adopted  by  one  nation  from  another."  An- 
other theory,  supported  by  Tylor  and  Lang, 
traces  the  origin  of  -  folk-lore  to  a  far  earlier 
source  than  the  Aryan, —  the  customs  and  prac- 
tices of  ^rly  man:  such  as  totemism,  descent 
from  animals  or  things,  which  were,  at  last  wor- 
shipped; and  curious  taboos  or  prohibitions, 
which  can  be  explained  by  similar  savage  cus- 
toms of  the  present.  But  late  authorities  de- 
clare that  it  is  useless  to  seek  any  common 
origin  of  folk-tales;  since  the  incidents,  which 
are  few,  and  the  persons,  who  are  types,  are 
based  on  ideas  that  might  occur  to  uncivilized 
r^ces  anywhere. 

Our  popular  fairy-tales,  or  contes,  have  been, 
in  the  main,  handed  down  orally.  However, 
aome  of  their  elements  or  variants  at  least  have 
come  down  through  ancient  Oriental  liter&ture. 
The  ^Syntipas,^  a  Greek  version,  belongs  to  the 
.Iith  century.  Then  followed  translations  into 
senreral  European  languages.  The  earliest  col- 
lection of  Europ^n  tales  was  made  by  Stra- 
parola,  who  published  at  Venice  in  1550  his 
^Notti  PiaceTola,^  which  was  translated  into 
French,-  and  was  probably  the  origin  of  the 
^Contes  des  Fees.^  The  best  early  collection  is 
Basile's,  the  ^Pentadoaerone,^  published  at  Naples 
in  1637.  In  1696  there  appeared  in  the  ^Re- 
cueiP  a  magazine  published  by  Moetjens  at  The 
Hague,  the  story  »<La  Bell^  au  Bois  Dormant^ 
(our  ^< Sleeping  Beauty'),  by  Charles  Perrault; 
and  in  i6p7  appeared  seven  others:  ^JLittle 
Red  Riding  Hood';  ^Bluebeard';  ^Puss  in 
Boots' ;  <Tbe  Fairy) ;  <Cinderella' ;  <Riquet  of 
the  Tuft';  and  <Hop  o'  My  Thumb.'  These 
were  published  in  1697  under  the  title  <  Contes 
du  Temps  Passe  Avec  des  Moralites,'  by  P. 
Darmancour,  Perrault's  son,  for  whom  he 
wrote  them  down  from  a  nurse's  stories. 
Within  this  century  the  investigations 
of  Jacob  and  William  Grimm,  and.  their 
successors  in  .  this  field,  have  reduced  to 
written  form  the  tales  of  nearly  all  nations. 
We  must  include  in  the  comparison  of  stories 
the  Greek  myths;  as  the  Odyssey  is  now  coo- 
ceded  to  be  a  mass  of  popular  talesL  TOv^P^ii-> 
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vre  must  add  the  tales, of  ancient  Egypt;  those 
narrated  by  Herodotus,  and  other  travelers  and 
historians;  the  beautiful  story  of  ^Cupid  and 
Psyche,'  given  by  Apuleius  in  his  ^Metamor- 
phoses' of  the  2d  century  a-D-i  which  also  was 
taken  from  a  popular  myth.  See  Beauty  and 
THE  Beast;  Bluebea&d;  Cinderella;  Elves; 
Fairy;  Folk-lore,  etc. 

Faith,  in  Christian  theology,  a  term  used  in 
conformity  with  its  New  Testament  signification, 
to  express  ordinary  belief  or  •  conviction,  based 
upon  reasonable  evidence;  also  signifying  con- 
fidence or  trust  in  God,  in  Christ,  and  in  the 
objects,  seen  or  imseen,  of  religious  regard.  It 
likewise  means  the  whole  body  of  beliefs  held 
by  the  Christian  Church;  hence,  the  Christian 
religion  itself. 

As  understood  by  Roman  Catholic  divines, 
and  as  defined  in  the  Catechism  of  the  Council 
of  Trent,  faith  is  *^that  profound  conviction  of 
the  mind  by  which  we  give  firm  and  unhesitat- 
ing assent  to  God  when  he  reveals  his  myste- 
rious truths'* ;  or,  in  the  words  of  John  Henry 
Newman,  it  is  ^belief  in  certain  doctrines  be- 
cause God  has  revealed  them.''  In  the  Roman 
Catholic  system  dogmas  are  a  fundamental  part 
of  the  Christian  religion,  no  less  essential  than 
piety,  love,  and  obedience:  ^Religion,*  says 
Newman  (^Grammar  of  Assent,'  chap.  V.;, 
^cannot  maintain  its  ground  without  theology" ; 
hence  that  "war-song  of  faith,*  the  Athanasian 
Creed,  is  to  the  Catholic  believer  *a  psalm  or 
h3rmn  of  praise,  of  confession,  and  of  profound, 
sell-prostrating  homage,  parallel  to  the  canticles 
of  the  elect  in  the  Apocalypse.®  The  Roman 
Catholic  Church  requires  from  all  the  faithful 
that  they  accept  as  of  faith  all  the  dogmatic 
canons  of  ecumenical  councils  and  all  the  dog- 
matic definitions  of  Popes;  but  to  accept  these 
with  ^implicit'*  faith  suffices.  This  faith  is  pro- 
fessed when  one  professes  ex  animo  his  belief 
in  the  one  Holy  Roman  Catholic  and  Apostolk 
Church. 

In  the  Protestant  interpretation  of  faith, 
great  emphasis  is  laid  upon  the  willing  surrender 
of  the  believer  to  the  requirements  of  Christi- 
anity as  understood  by  the  various  sects.  The 
will  itself  is  the  chief  organ  of  saving  faith, 
throusrh  the  action  of  which,  in  acceptmg  the 
terms  of  salvation,  the  individual  is  brought  into 
a  state  of  forgiveness,  justification  (q.v.),  and 
peace  in  his  relations  with  God,  with  Christ, 
and  with  the  spiritual  world.  The  operations 
of  the  Holy  Spirit  are  an  incalculable  factor 
with  the  individual,  but  can  avail  for  salvation 
through  the  act  of  faith  only  with  complete 
assent  of  his  own  will  and  all  his  being. 

Faith-cure,  the  practice  of  curing  or  attempt- 
ing to  cure  disease  by  appealing  to  the  patient's 
feith,  whether  specifically  religious  in  its  nature 
or  not;  also  any  cure  effected  or  supposed 
to  have  been  effected  by  such  means.  (See 
Christian  Science;  Hypnotism;  Suggestion; 
Therapeutics.)  Questions  concerning  the  legal 
status  of  practitioners  of  faith-cure  under  one 
or  another  name — ^^  sometimes  ^divine  healing,* 
•faith-healing,*  •mental  science,*  •prayer-cure,* 
etc.— have  in  recent  years  arisen  in  different 
States,  but  thus  far  no  final  determination  of 
them  has '  been  reached.  In  view  of  present 
phases  of  these  questions,  in  this  and  other 
countries,  the  following  abstract  of  an  opinion 
handed  down  13  Oct.   1903  by  the  New  York 


State  Court  of  Appeala  has  a  timely  interest, 
especially  as  dealing  with  what  many  regard  as 
a  test  case. 

In  1 901  a  citizen  of  the  State  of  New  York, 
a  member  of  the  Christian  Catholic  Church, 
organized  by  John  Alexander  Dowie  (q.v.),  with 
which  avoidance  of  drugs  is  a  cardinal  prin- 
ciple, was  found  guilty  in  a  court  of  that  State 
of  violating  the  Penal  Code  by  omitting  to  p|er- 
form  a  duty  imposed  by  the  law  —  the  furnish- 
ing of  medical  attendance  for  his  sick  child,  who 
died  of  her  illness.  He  was  fined  $500.  The 
judgment  was  reversed  by  the  Appellate  Divi- 
sion^ and  the  state  appealed.  In  the  opinion 
handed  down  by  the  Court  of  Appeals,  affirming 
the  verdict  of  the  trial  court,  the  main  points 
presented  are  as  follows; 

After  tbe  adoption  of  Christianity  by  Rome  and 
the  conversion  of  the  greater  part  of  Europe,  there 
commenced  a  growth  of  legcmis  of  miracles  connected 
with  the  lives  of  great  men  who  became  benefactors  of 
humanity.  The  great  majority  of  miracles  recorded  had 
reference  to  the  healing  of  the  sick  through  divine 
intervention,  and  so  extensively  was  this  belief  rooted  in 
the  minds  of  the  people  that  for  1,000  years  or  more 
it  was  considered  dishondrable  to  practise  ph;^ic  or 
surgery.  At  the  Lateran  Council  of  the  Church, 
held  at  the  beginning  of  the  13th  century,  physicians 
were  forbidden,  under  pain  of  expulsion  from  the 
Church,  to  undertake  medical  treatment  without  catling 
in  a  priest;  and  aa  late  as  250  years  thereafter  Pope 
Pius  V.  renewed  the  command  of  Pope  Innocent  by 
enforcing  the  penalties.  The  curing  by  miracles,  or  by 
interposition  of  divine  power,  continued  throughout 
Christian  Europe  during  the  entire  period  of  the  Middle 
Ages,  and  was  the  mode  of  treating  sickness  recog- 
nized by  the  Church.  This  power  to  heal  was  not  con- 
fined to  the  Catholics  alone,  but  was  also  in  later  years 
invoked  by  Protestants  and  by  rulers. 

With  the  commencement  of  the  x8th  century  a  num- 
ber of  important' discoveries  were  made  in  medicine  and 
surgery,  which  effected  a  great  change  in  public  senti- 
ment, and  these  have  been  followed  by  numerous  dis- 
coveries of  specifics  in  drugs  and  compounds.  These 
discoveries  have  resulted  in  the  establishment  of  schools 
and  colleges  throughout  the  civilized  world  for  the 
special  education  of  those  who  have  chosen  the  practice 
of  medicine  for  their  profession.  These  schools  and 
colleges  have  gone  a  long  way  in  establishing  medicine 
as  a  science,  and  as  such  it  has  come  to  be  recognized 
in  the  law  of  our  land.  By  the  middle  of  the  i8th  cen- 
tury the  custom  of  calling  upon  practitioners  of  medi- 
cine in  case  of  serious  illness  had  become  quite  general 
in  England,  France  and  Germany,  and  indeed,  to  a  con- 
siderable extent  throughout  Europe  and  in  this  country. 
From  that  time  the  practice  amon^  the  people  of  en- 
gaging physicians  has  continued  to  increase  until  it  has 
come  to  be  regarded  as  a  dutv  devolving  upon  persons 
having  the  care  of  others  to  call  upon  medical  assistance 
in  case  of  serious  illness. 

Fonacrly  00  license  or  certificate  was  rc<itilred  of  a 
person  who  undertook  the  {iractice  of  medicine.  A  certi- 
ficate or  diploma  of  an  incorporated  medical  college 
was  looked  upon  by  the  public  as  furnishing  the  neces- 
sary qualification.  The  result  was  that  many  persons 
engaged  in  the  practice  of  medicine  who  had  acquired 
no  scientific  knowledg^e  with  reference  to  the  character 
of  diseases  or  of  the  ingredients  of  drugs  that  they  ad- 
ministered, some  of  whom  imposed  upon  the  public  by 
purchasing  diplomas  from  fraudulent  concerns  and  ad- 
vertising them  as  real.  This  resulted  in  the  adoption 
of  several  statutes  upon  the  subject.  The  provision  of 
the  Penal  Code  [of  New  York  State]  under  considera- 
tion was  first  adopted  in  1881,  following  the  statute  of 
1880  prohibititig  the  practice  of  medicine  by  other  than 
a  physician  duly  qualified  in  accordance  with  the  pro- 
visions of  the  act.  This,  we  think,  is  significant.  The 
legislature  first  limits  the  right  to  practice  medicine  to 
those  who  have  been  licensed  and  registered,  or  have  re- 
ceived a  diploma  from  some  incorporated  oollegft  con- 
ferring upon  them  the  degree  of  doctor  of  medicine: 
and  then  the  following  year  it  enacts  the  provision  of 
the  Penal  Code  under  consideration,  in  which  it  re- 
quires the  procurement  of  medical  attendance  under  the 
circumstances  to  which  we  have  called  attention. 

We  think,  therefore,  that  the  medScat  attendance  re- 
quired by  the  Code  is  the  authorized  medical  attendance 
pvescribed  by  the  statute,  and  this  view  is  stren^hened 
trom  the  fact  that  the  third  subdivision  of  this  section 
of  the  Code  requires  nurses  to  report  certain  conditions' 
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of  infant  .under  two  wjm^s  of  age  "to  a  legally  quali- 
fied practitioner  of  medicine  of  the  city,  town  or  place 
where  auctt  child  is  being  eared  for/'  tnua  particularly 
spediviog  the  kisd  of  practitioner  recognized  by  the 
statute  as  a  medical  attendant 

The  peace  and  safety  of  the  State  involves  the  pro- 
tection of  the  lives  and  health  of  its  children,  as  well 
as  the  obedience  of  its  laws.  Full  .and  free  enjoyment 
of  relisious  profession  and  worship  is  guaranteed,  bat 
acts  which  are  not  worship  are  not.  Children  when 
bom  into  the  world  are  utterly  helpless,  having  odther 
the  power  to  care  for,  protect  nor  maintain  themselves^ 
They  are  exposed  to  all  the  ills  to  which  flesh  is  heir, 
and  require  careful  nursing,  and  at  times  when  danger 
is  present  the  help  of  an  experienced  physician.  But 
the  law  of  nature,  as  well  aa  the  common  law,  devolves 
upon  the  parents  the  duty  of  caring  for  their  young  in 
sickness  and  in  health,  and  of  doing  whatever  may  be 
necessary  for  their  care,  maintenance  and  preservation, 
including  medicid  attendance  if  necessary,  and  an  omis* 
sion  to  do  this  is  a  public  wrong  which  the  State,  under 
its  police  powers,  may  prevent. 

We  are  aware  that  there  are  people  who  believe  that 
the  divine  power  may  oe  mvoKed  to  heal  the  sick,  and 
that  faith  is  all  that  is  required.  There  are  others  who 
believe  that  the  Creator  has  supplied  the  earth,  nature's 
storehouse,  with  everything  that  man  may  want  for  his 
support  and  maintenance,  including  the  restoration  and 
preservation  of  his  health,  and  that  he  is  left  to  work 
out  his  own  salvation,  under  fixed  natural  laws.  There 
are  still  others  who  believe  that  Christianity  and  science 
go  hand  in  hand,  both  proceedings  from  the  Creator; 
that  sciei^ce  is  but  the  agent  of  the  Almighty,  through 
which  he  accomnlishes  results;  and  that  both  science  and 
diviiie  power  may  be  invoked  together  to  restore  dis- 
eased and  suffering  humanity.  But,  sitting  as  a  court 
of  law  for  the  purpose  of  construing  and  determining 
the  meaning  of  statutes,  we  have  nothing  to  do  with 
these  variances  in  religious  beliefs,  and  have  no  power 
to  determine  which  is  correct. 

We  place  no  limitations  upon  the  power  of  the  mind 
aver  the  body,  the  power  of  faith  to  dispel  disease,  or 
the  power  of  the  Supreme  Being  to  heal  the  sick.  We 
merely  declare  the  law  as  given  us  by  the  legislature. 
We  hare  considered  the  legal  proposition  raised  by  the 
record,  and  have  found  no  error  on  the  part  of  the 
trial  court  that  called  for  a  reversal. 

Faithful  Shepherdess,  The,  :a  pastoral 
drama  by  John  Fletcher,  pfublished  in  1609,  and 
ranking  with  ^Comos,'  which  it  partly  inspired, 
as  one  of  the  finest  specimens  of  this  Italian 
form  of  poetry  extant  in  English  literature. 

Faithful!,  Emily,  English  philanthropist: 
b.  ricadley,  Surrey,  1835;  d.  31  May  1895.  Out 
of  pure  philanthropy,  she  founded  the  Victoria 
Press,  i860,  in  which  women  alone  were  era- 
ployed  as  operatives.  Queen  Victoria  encour- 
aged her  by  appointing  her  *publisher-in-ord- 
inary  to  the  queen.'  She  started  the  ^Victoria 
Magazine^  as  an  advocate  of  women's  right,  to 
lucrative  employment,  and  appeared  in  the  Uni- 
ted States  as  a  lecturer  in  1872-82.  She  was 
the  author  of  ^Change  Upon.  Change,^  a  novel 
(1868);  ^Three  Visits  to  Ameri9a>.  (1884). 

Falcon»  «  term  broadly  given  to  any  of 
many  birds  of  the  family  palconids  (q^v.),  but 
more  narrowly  to  the  species  of,  the  tyoicai  sub- 
family Falconinae,  "whence  are  derived  most  of 
the  hawks  Used  in  falconry.  The  falcons  proper 
for  strength,  symmetry  and  powers-  of  flight, 
are  the  most  perfectly  developed  of  the  feathered 
race.  They  are  •  distinguished  by  having  the 
beak  hooked  at  the  point,  the. upper  mandible 
with  a  notch  or  tooth  on  its  cutting  edge.  The 
wings  are  long  and  powei-ful,  the  second  leather 
rather  the  longest:  levs  short  and  strong.  The 
largest  falcons  are  the  three  great  arctic  ones 
represented  by  thecircumpo^r'jerfalcoti  (H^iero^ 
falco,  gyrfdko),  and  its  conveners  the  Grecn- 
hmd»  Iceland  and  Labrador  falcons  (see  Jer- 
palcon).  The  type  of  its  race,  however,  is  the 
noble  peregrine  (Palco  peregrinus),  to  the 
female  of  vhich  the  term  «falcon»  was  alone 


given  by  falconers,  and  was  most  hignly  es- 
teemed for  the  fierceness,  dash  and  perfection 
with  which  she  worked.  The  female  is  about 
17  inches  long  and  3}^  feet  in  extent  of  wing^ 
the  male  is  2  or  3  inches  less.  The  head,  neck, 
a  patch  under  the  eye  and  the  whole  upper 
surface  are  duskv,  with  gray  and  brownish 
shades;  the  throat  and  under  parts  whitish  or 
cream-colored,  with  dusky  bars  and  arrow- 
heads; legs  and  feet  yellow,  bill  bluish.  It 
chiefly  inhabits  wild  districts,  and  preys  on 
grouse,  ducks,  ptarmigans,  pigeons,  rabbits,  sea- 
lowl,  etc.,  pouncing  upon  them  from  above  with 
terrific  swiftness  and  force,  and  always  betraying 
the  greatest  courage  in  its  encounters  with  rivals 
or  in  defense  of  its  nest,  which  is  usually 
placed  on  a  ledge  of  some  lofty  cliff.  This 
species  is  to  be  found  in  nearly  all  quarters  of 
the  ^lobe,  for  the  North  American  duck-hawk 
(variety  anatum)  and  certain  tropical  forms  are 
only  sub-species. 

Other  American  true  falcons  are  the  pigeon- 
hawk,  sparrow-hawk  (qqv.),  and  some  closely 
allied  western  and  northern  forms.  Many  of 
the  Old  World  falcons  are  famous,  and  are  else- 
where individually  described,  such  as  the  Euro- 
pean hobby,  kestrel,  merlin,  and  lanner;  the 
Asiatic  ^haheen,  saker,  luggur,  turumti  and 
other  species  trained  by  eastern  falconers;  the 
Australasian  quail-hawk,  and  the  large  African 
genus  Baza,  which  has  the  pectiliarity  of  pos- 
sessing two  *teeth'  on  the  edee  of  the  beak. 
Another  interesting  genus  is  Microhierax,  con- 
taining the  finch-falcons  Cq.v.).  Falcons  attain 
to  a  great  age.  One  is  said  to  have  been  found 
in  France,  about  1790,  with  a  collar  of  gold 
dated  1610,  showing  it  to  have  belonged  to 
James  I.  of  England. 

F^coner,  fak'ner  or  f4'kon-er,  Hugh, 
Scottish  botanist  and  palaeontologist:  b.  Forres, 
Morayshire,  29  Feb.  1808;  d.  London  31  Jan. 
1865.  He  was  appointed  assistant  surgeon  on 
the  Bengal  establishment  of  the  East  India  Com- 
pany. Arriving  in  India  (1830)  he  examined 
and  reported  on  a  collection  of  fossil  bones  from 
Ava,  and  won  scientific  standing  in  India.  In 
1832  he  was  made  superintendent  of  the  botanic 
garden  at  Saharanpur.  He  discovered  the  geo- 
logieal  character  vof  the  .Sewaltk  Hills,  and  in 
order  to  study  their  ossiferous  deposits  he  com- 
pared them  with  akeletqns.  •  of  extant  species; 
For  these  researches  he  received  the  WoUaston 
medal  of  the  Geological  Society  of  England. 

Falconer,  William,  English  poet':  b.  Edin- 
burgh, Scotland,  11  Feb.  173a;  d.  at  sea  off 
Mozambique  1769.  Having  early  shipped  before 
the  mast,  he  became  before  1750  second  mate 
of  a  ship  trading  to  the  Levant.  The  experience 
of  a  shipwreck  off  tDape  Colonna,  Greece,  fur- 
nished material  for  the  poem  of  ^The  Ship- 
wreck>  (176a),  by  which  he  is  best  known. 
He  was  later  appointed  purser  of  the  frigate 
Aurora,  royal  navy,  bound  for  India.  The  Au- 
rora touched  at  the  Cape  of  Good  Hope'  in 
December  1869  and  was  shortly  after  lost  with 
all  hands.  Falconer's  <  Poetical  Works,  >  with 
a  biography  by  Gilfillan,  appeared  in  1854. 

Falconet,  Etienne  Maurice,  a-teen  mo-res 
fal-c6-na,  French  sculptor:  b.  Vevay,  Switzer- 
land,. 1716:  d.  Paris  4  Jan.  1791.  Catharine  II. 
of  Russia  patronized  him,  and  he  was  employed 
by  her  to  execute  the  colossal  statue  of  Peter 
the  Great,  erected  at  Petersburg.  .  r\r^r^\f> 
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Falconidae,  a  family  of  raptorial  birds, 
comprising  the  sub- families  GyPaetina  (lammer- 
geiers),  Polyboritue  (carrion-hawks),  Accipitri' 
n<B  (hawks),  Buteonince  (buzzards),  Aquillina 
(eagles),  and  FaUonince  (falcons).  They  are  all 
remarkable  for  strong  and  sharply  .hooked  bills, 
with  a  distinct  cere,  usually  fleshy ;  and  most  of 
them  have  sharp  and  powerful  talons,  designed 
to  seize,  kill,  and  tear  to  pieces  the  living  prey 
upon  which  most  of  them  subsist.  In  the  eagles 
and  falcons  these  characters  are  developed  in 
the  highest  degree.  The  tarsus  is  usually  more 
or  less  feathered,  in  some  cases  down  to  the 
very  toes,  which  are  arranged  three  in  front  and 
one  behind,  and  are  exceedingly  strong  and 
tenacious.  There  is  a  projection  over  the  eye- 
brows except  in  the  ospreys,  which  gives  an 
appearance  to  the  eyes  of  being  very  deeply 
set  in  the  orbits.  These  birds  range  in  size 
from  the  mighty  lammergeier  to  the  falconets, 
hardly  bigger  than  sparrows.  The  female  is 
usually  decidedly  larger  than  the  male,  and 
upon  her  falls  the  burden  of  the  support  of 
the  young.  The  tribe  is  represented  in  all  cli- 
mates, even  to  the  remote  north,  but  is  most 
numerous  in  the  tropics,  while  some  species  are 
nearly  cosmopolitan.  Many  migrate,  but  few 
show  any  tendency  toward  flocking.  The  color 
of  the  plumage  frequently  differs  much  in  the 
young  from  that  of  the  full-grown  birds,  and  as 
their  first  plumage  is  retained  for  some  time, 
this  has  caused  more  species  to  be  enumerated 
than  really  exist.  Plain  tints  rule,  but  white 
and  black  are  often  strikingly  displayed,  and  a 
few  species  present  a  considerable  variety  of 
colors.  Their  voice  is  limited  as  a  rule  to 
screaming  cries,  but  a  few  utter  somewhat 
melodious  notes.  The  nests  of  all. are  rude 
structures,  placed  in  trees,  on  rock-cliffs, "on  the 
ground,  or  in  some  hole.  The  eggs  are  few  in 
number  —  one  to  five  as  a  rule  —  and  are  laid 
much  earlier  in  the  year  than  is  the  Case  with 
birds  generally;  and  they  and  the  young  are 
^'ell  cared  for  and  ably  defended  by  the  par- 
ents. The  sport  of  falconry  (q.v.)  took  its  name 
from  employing  certain  of  these  birds  In  the 
c^ase.  r-   '      . 

Falconio  DibnKBde,  apostolic  delegatef  to 
the  United  States:  b.  Pescocostanzo,  Italv,  ^ 
S«6t.  i84±.  He  entered  the  Franciscan  Ordei* 
2'  Sefit.  iSdO^  and  upon  completing  his  studiei 
came  to  the  United  States  as  a  missionary, 
reaching  Ailegany,  N.  Y.,  Decet/i her' 1865, '^nd 
being  ordained  priest  by  Bishop  Timon*  of  Buf- 
falo, 4  Jai^  1866.  In  1868  he  was  named  presi^ 
dent  oi  the  College  arid  Seminary  .of-  Saint 
Bonav«ntare,  All^ny,  N.  Y.,  and  on  29  Nov. 
1871,  was.sent  by  his  superiors  to  Harbor^Grace, 
Newfoundland,  at. the  reediest. of.  the  bishop  of 
that  diocese,  who  appointed  Father  .  Falconio 
his  Secretary  and  chancellor  .and  rector  of  the 
cathedral.  In  i88a  he  came  back  to  the  United 
States,  where  he  remained  a  year.  Returning 
to  Italy  in-lSSjj  he  was  elected '  Provincial  of 
the  Franciscans  in  the:  Abriizii,  and  in  1889  he 
was  chosen  procurator-general  and  later  visitor- 
g[eneral  in  varioua  provinces.  He  was  precon- 
ized  bishop  of  Lacedonia  il  July  1892,  and  on 
the  17th  of  that  month  was  consecrated  at 
Rome  by  Cardinal  Monaco  La  Valletta.  On  2 
Feb.  1893,  Mgr.  Falconio  assumed  charge  of  his 
diocese.  He  was  elevated  to  the  United  Archi- 
episcopal  See  of  Accerenza  and  Matera  in  Ba- 


silicata,  29  Nov.  1895,  but  was  called  thence  bjr 
Leo.  XIIL,  3  Aug.  1899*  &nd  appointed  first 
apostolic  delegate  to  Canada,  taking  possession 
at  Quebec,  i  Oct.  1899.  On  30  Sept.  1902,  he 
was  nominated  apostolic  delegate  to  the  United 
States  and  assumed  possession  at  Washington, 
D.  C,  21  November  of  the  same  year. 

Falconry,  or  Hawking,  the  employment  of 
falcons  in  the  chase.  This  sport  is  of  Oriental 
origin,  and  has  been  practised  in  the  East 
since  before  the  days  of  any  record, —  in 
China  at  least  2,000  years  before  Christ ;  and  it 
was  probably  followed  at  that  date  all  over  Asia 
and  down  into  the  Nile  valley,  for  falconers 
with  their  hawks  are  depicted  in  some  of  the 
oldest  Egjrptian  mural  paintings.  The  sport 
spread  over  Europe  with  the  Roman  domina- 
tion, but  seems  not  to  have  been  introduced 
into  England  until  the  9th  century.  Many  laws 
and  social  customs  regulated  this  pursuit 
in  Great  Britain,  and  many  terms  and 
phrases  remain  in  the  language  as  an  in- 
heritance from  the  art  and  etiquette  of  this 
most  elegant  form  of  the  chase.  Thua  the 
square  frame  on  which  hawks  were  carried  to 
the  field  was  named  a  ^cadge,*  and  the  servant 
who  bore  it  a  "cadger'*;  and  a  "cast'^  oi  hawks 
meant  two  taken  on  a  chase  together.  To  *man 
a  hawk'^  was  to  tame  it ;  and  one  so  thoroughly 
trained  as  to  be  flown  with  young  ones  to 
show  them  how  to  work  was  called  a  ^make 
hawk.*  A  hawk  was  said  to  "mew,®  when 
molting;  and  to  "plume*  when  she-  pulls  off 
feathers.  A  female  of  any  species,  but  especially 
of  the  peregrine,  is  a  "falcon*;  a  male  a  *tier- 
ceP;  one  caught  wild  a  haggard*  or  "passage 
hawk* ;  one  reared  ^onr-  the  nest  an  "eyas,* 
and  a  youn^  one  is  -a  "red  hawk* ;  while  a  fal- 
don's  nest  is  an  ^eyry.*  All  the  actions  of  a 
hawk  in  its  work  are  named.  A  hawk  "stoops* 
when  she  descends  upon  the  "qcnrry*  (prey) 
with  closed .  wings,  to  kill  it  by  a  stroke  of  the 
beak;  she  "binds*  when  she  seizes  large  prey  in 
the  air  and  clings  to  it  in  its  fall,  ot  "trusses* 
when  the  prey  is  of  small  size.  A  hawk  is  said 
to  "clutch*  when  (as  do  short-winged  hawks) 
she  seizes  it  in  her  feet;  to  ^'carry,*  when  she 
tries  to  fiy  away  with  the  prey ;  to  J*check*  when 
she  flies  at  a  bird  other  thari  the  one  intended 
for  her;  to  "foot  well*  when  she  kills  success- 
fully; to  *hrake  her  point*  when  she  rises  and 
hovers  over  some  quarry  which  has  escaped  to 
cover,  as  in  a  thick  hedge;  to  "ring*  when  she 
rises  spirally  in  the  air ;  to  "take  the  air*  when 
she  trics'  to  get  above  the  fleeing  quarry;  to 
*wait  on* 'when  she  hovere  above* her  master  at 
a  certaih  "pitch*  (height),  waiting  for  qoarrr 
to  be  finslied.  Reeling*  is  dosing  the  eyes  wita 
a  fine  thread  (noifcnger  dohe) ;  "imping,*  mend'* 
ing  broken  feathers;  ^mantling,*  stretching  out 
the  wings  or  one  wing  and  a  leg;  and'"jarak* 
means  keeii,  or  in  'good  i!ondllion  for  work. 

The  extensive  agricultural  Changes  which  oc* 
curredin  England  during'  the  17th -century,  caus- 
ing the  enclosure  and.  improvement  of  waste 
lands;  the  growth* >of  towns. and  industry;  the 
altered  temper  of  the  people  preceding  and  dur* 
ing  the  ProtectoralA;  and  most  ot  all  the  m* 
troductioitx  of  lirearaM,  followed. by  the  «ports  of 
shooting  and  Ae  .xonseqiient  preserving  of 
game,— all  tended  toward  the  decline  of  fal- 
conry, both  in  England  tod  on  the  Continent; 
and  game-keepers  and  peasatns  began  to  shoot 
as  "vermin*  the  grandj^gYI^Juable  birds  upon 
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which  their  forefathers  hzA  doted.  Neverthe- 
less the  sport  is  still  followed  by  fanciers  who 
keep  alive  its  traditions. 

The  hawlfs  used  in  falconry  are  all  true 
falcons,  and  nearly  or  quite  the  whole  list 
have  at  some  time  or  place  been  regularlv 
trained,  except  in  the  United  States,  althougn 
here  the  best  of  material  exists,  in  our  duck- 
hawk  (the  peregrine),  pigeon,  and  sparrow- 
hawks,  southwestern  prairie-falcon  and  others. 
A  few  clubs  here  and  there  have  flown  their 
hawks,  but  the  sport  shows  little  sign  of  becom- 
ing general  in  North  America.  It  is  more  fre- 
quent in  Central  and  South  America.  In  North 
Africa  and  the  Orient  the  sport  flourishes  as 
much  as  formerly;  and  there  eagles  are  often 
employed,  and  quarry  as  large  as  gazelles  and 
bustards  is  struck  down. 

Falconers  divide  their  birds  into  ^long- 
winged*  or  'dark-eyed®  hawks,  and  *short- 
winged*  or  *yellow-eyed®  hawks.  The  first  class 
contains  the  true  falcons,  of  which  the  great 
jerfalcon  (q.v.)  was  in  old  times  reserved  for 
royalty,  the  peregrine  for  an  earl,  and  the  others 
for  the  nobility;  hen^ce  these,  were-  known  as 
'noble,*  while  the  goshawk,  kestrel,  etc.,  on  ac- 
count of  the  inferiority  of  their  masters  as  well 
as  of  their  own  powers^  were  styled  ^ignoble,* 

Hawks  are  taken  for  training  either  as  nest- 
lings or  when  full-grown.  They  are  trained  by 
being  hooded,  made  to  wear  bands  of  leather 
(•jesses")  about  the  legs,  to  which  are  at- 
tadied  'varvels*  (rings,  sometimes  carrying  bells 
hung  by  •bewits'^),  and  a  swiv.eled  ^^leash*^;  and 
gradually  are  accustopied,  at 'first  in  complete 
darkness,  to  being  fed  and  handled,  and  later  to 
feeding  in  the  light  and  amdfig  spectators/  and 
finally  to  take  first  live  birds  thrown  toward  it 
and  finally  wild  quarry.  During  this  process 
young  birds  are  much  at  liberty  and  are  then  said 
to  be  'flying  at  hack.* 

The  sport  was  one  in  which  women  as  well 
as  men  oi  all  classes  might  indulge,  going  afield 
on  foot  and  alone,  or  in  mounted  cavalcades, 
and  often  during:  mediaeval ,  time^  with  royal 
pomp.  »The  hawks,  hooded,  were  carried  by 
servants  on  frames  suspended  from  their  shoul- 
ders, but  each  sportsman  was  likely  to  hold  a 
favorite  bird  upon'  his  gauntletcd  wrist -^  in 
Europe  on  the  left  wrist,  m  the  Orient  on  the. 
right.  Dogs,  especially  small  greyhounds  and 
pointers,  were  likely  to  accompany  the  falconci* 
and  were  put  to  use  in  flushing  birds,  starting 
hares  and  the  like.  A\Ticn  the  hunting  scene 
was  reached  the  hawks  were  prepared  for  flight, 
and  some  were  freed  to  *wait  on*  until  quarry 
was  sighted ;  but  others,  trained  differently,  were 
kept  hooded  until  the  falconer  himself  started 
or  perceived  the  game,  when  they  were  unhooded 
and  sent  after  it.  The  sportsmen  then  followed, 
watched  the  chase,  and  recovered  prey  and  hawk 
as  well  as  they  couldl  Good  falcons  show  a  keeir 
interest  and  great  intelligence  in  their  work. 

,  Many  books  describe  both  the  sport  and  the 
falcons  in. great  detail.  One  of  the  best  of  the 
early  works  is  ^The  Booke  of  Faulconrie  or 
Hawking,'  by  Turberville  (1575)-  Recent  Brit- 
ish authors  of  repute  are  Brodrick,  Salvin,  Free- 
man (^Practical  Falconnr,>  1869),  and  J.  E. 
Hartitig  (^ Hints  on  the  Management  of  Hawks,' 
i^).  The  latest  general  work  is  <  Coursing  and 
Falconry,'  by  Cox  &  Lascclles,  in  the  Badmin- 
ton Library,  iBg2, 


Faldstool,  or  Foldstool,  the  fiame  of 
various  pieces  of  English  church  fumiturei  the 
principal  being  a  portable  folding  seat,  also 
called  faldistory,  similar  to  a  camp-stool  used 
by  a  bishop  when  officiating  in  other  than  his 
own  cathedral  church;  and  a  small  desk  at 
which  the  litany  is  read,  the  name  dating  from  a 
period  when  folding  lecterns  were  used. 

Faleril.     See  Faliso. 

Falernian  Wine,  one  of  the  favorite  wines 
of  the  Romans,  so  called  from  Falemus  Ager 
(the  Falernian  Field),  the  district  in  which  it 
was  grown,  in  Campania,  Italy.  It  is  described 
by  Horace  as,  in  his  time,  surpassing  all  other 
wines  then  in  repute.  In  the  time  of  Pliny, 
however,  as  he  himself,  informs  us.  Falernian 
wine  had  already,  owing  to  a  want  of  care  in  its 
cultivation,  begun  to  decline  in  quality.  See 
Wine. 

Falgui^re,  Jean  Alexandre  Joseph,  zh&ii 
a-iex-zandr  fal-gyar,  French  sculptor  and 
figure  painter:  b.  Toulouse,  France,  7  Sept 
1831.  Both  in  sculpture  and  painting  his  work 
is  of  very  notable  excellence,  and  displays  ori- 
ginality and  vigor.  The  Luxembourg  Gall^  in 
Paris  contains  his  sculptures:  ^Christian 
Martyr'  (1868)  ;  and  ^Victor  in  the  Cock  Fight' 
(1870).  Among  his  most  noted  paintings  are: 
<The  Wrestlers'  (1874) ;  ^Susanna' ;  and 
^Slaughter  of  a  Bull'   (1881). 

PaUeri,  Marino,  ma-re'no  fa-le-a're.  Doge 
of  Venice :  b.  1278 ;  d.  Venice  17  April  1355.  He 
commanded  the  troops  of  the  republic  at  the 
siege  of  Zara  in  Dalinatia.  He  there  gained  a 
brilliant  victory  over  the  king  of  Hungary,  and 
was  afterward  ambassador  to  Genoa  and  Rome. 
He  was  elected  doge  of  Venice  on  11  Sept.  1354, 
but  in  the  following  year  dissatisfaction  with  the 
hght  punishment  imposed  upon  a  noble  who  had 
msulted  Falieri's  young  wife'  caused  him  to 
conspire  with  the  lower  orders  to  overthrow 
th  republic  and  make  himself  sovereign  of  the 
state.  His  plot  was  discovered  on  the  night  be- 
fore it  wasi.to  have  been  consummated,  and  he 
was  beheaded  17  April  I3S5-  The  last  scenes  of 
his  life  are  depicted  ip  ,Byron*s  tragedy  of 
<Marino  Falien.'  Plays  have  been  written 
on  the  ^ame  subject  by  Casimif  Delavigne  and 
Sivinburne. 

Falisci,  fi-lis'i,  a' people  of  Etruria,  said  tOi 
liave  been  originally  a  Macedonian  colony. 
They  occupied  Falerii,  one  of  the  12  Etruscan 
cities.  When  they  were  besieged  by  the  Romani 
general  Camillus,  a  schoolmaster  offered  to 
betray  his  pupils  into  the  hands  of  the 
enemy,  that,  by  such  a  possession,  he  might 
easily  oblige  the  place  to  stn-render.  Camillus 
heard  the  proposal  with  'tndignatioa,  and  or- 
dered  the  man  whipped  back  to  the  town  by  the 
very  pupils  whom  his  perfidy  would  have  be- 
trayed. This  instance  of  magnanimity  operated 
upon  the  people  so  powerfully  that  they  sur^ 
rehdered  to  the  Romans. 

.  Falk,  Paul  Ludwig  Adalbert,  powl  lood'- 
vTh  a'dal-bert  falk,  Prussian  statesman:  b. 
Metschkau,  Silesia,  10  Aug.  1827 ;  d.  7  July  ippp. 
He  was  appointed  minister  of  public  worship 
and  education  in  1872,  and  in  this  capacity  was 
mainly  instrumental  in  carrying  the  so-called 
May  laws  ^because  passed  in  May  1873-4-5)  f 
aimed  at  the  restriction  of  the  Romaii  Q^"* "^'^ 
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Church  m  Germany,  by  limiting  the.  influence  of 
the  ciergy  in  the  schools,  by  reorganizing  the 
seminaries  for  the  training  of  teachers,  and  by  de- 
fining in  a  stricter  and  more  comprehensive  man- 
ner the  relations  generally  of  the  clergy  to  the 
state.  When,  however,  Bismarck  came  to  bid 
for  the  support  of  the  clerical  party,  in  order 
to  carry  out  his  later  internal  policy,  Falk  was 
compelled  to  resign. 

Falk,  falk,  Johannes  Daniel,  German  au- 
thor: b.  Dantzic,  Prussia,  28  Oct.  1768;  d.  14 
Feb.  1826.  His  capacity  for  satire  was  consider- 
able. Among  his  works  are:  ^A  Pocket  Book 
for  Friends  of  Jest  and  Satire^  (i797)  ;  ^Men 
and  Heroes^  (1796),  a  satire  in  verse,  and 
*  Prometheus^    (1804),  a  dramatic  poem. 

Falke,  Jacob  von,  ya[c6p  fon  fal'kS,  Ger- 
man connoisseur  and  historian  of  taste :  ^  b. 
Ratzeburg  21  June  1825.  His  administrative 
capacity  has  placed  many  art  galleries  and  re- 
positories of  art  treasures  in  Germany  and  Aus- 
tria upon  a'  successful  basis.  His  writings,  par- 
ticularly ^Knightly  Society  in  the  Days  of 
Homage  to  Womanhood^  (1862)  ;  ^History  of 
Modern  Taste>  (1866);  <Art  and  Art  Study> 
(1878);  <Hella9  and  Rome>  (1879);  and  <His- 
tory  of  Taste  in  the  Middle  Ages*  (1893),  are 
notable  for  both  learning  and  judgment. 

Falkirk,  fal'kerk.  Battle  of,  a  contest  in 
which  Edward  I.  of  England  gained  a  victory 
over  Wallace  22  July  1298.  The  king's  army  is 
said  to  have  contained  7,000  to  8^000  mounted 
men  and  80,000  footmen.  Wallace's  force 
amounted  to  about  a  third  of  the  English  army. 
His  infantry  was  drawn  up  in  circles,  the  men 
in  the  outer  ring  kneeling  and  holding  their 
lances  obliquely.  The  archers  occupied  the  cen- 
tre of  the  circles.  The  overwhelming  superiority 
of  the  enemy's  horse,  however,  decided  the  bat- 
tle. Wallace  retired  with  a  small  body  to  Stir- 
ling, but  the  bulk  of  his  army  was  broken  up 
and  destroyed.    See  Wallace,  Sir  William. 

Falkland,  fak'Iand,  Lucius  Cary,  Viscount, 
English  statesman  and  soldier :  b.  probably  at 
Burford,  Oxfordshire,  1610;  d.  Newbury  20 
Sept.  1643.  In  1633  he  succeeded  his  father  in 
the  peerage,  and  for  some  years  after  chiefly 
resided  at  his  seat  of  Burford,  which  he  made 
i,  kind  of  academy  of  learned  men,  being  con- 
tinually surrounded  by  the  scholars  from  the 
neighboring  universities,  and  visitors  from  Lon- 
don. Here  it  was  that  Chillingworth  composed 
his^  famous  work  against  ^Popery'^;  and  ques- 
tions of  morals,  theology,  and  literature  were 
discussed  in  a  congenial  circle  with  the  utmost 
freedom.  In  1640  he  was  chosen  member  of  the 
House  of  Commons  for  Newport,  Isle  of  Wight. 
At  first  he  warmly  supported  the  Parliament 
party,  but  a  strong  attachment,  however,  to  es- 
tablished forms,  and  some  doubts  of  the  ultimate 
objects  of  the  parlitoientary  leaders,  caused  him 
to  retract,  and  he  embraced  the  party  of  the 
king  when  hostilities  commenced,  and  attended 
him  at  the  battle  of  Edgehill  and  the  siege  of 
Gloucester.  At  the  battle  of  Newbury  he 
was  struck  from  his  horse  by  a  musket-shot,  and 
was  found  the  next  day  dead  upon  the  field. 

Falkland  Isles,  two  large  islands,  with  a 
number  of  smaller  ones  surrounding  them,  in  the 
South  Atlantic  Ocean;  about  300  miles  east  of 
the  Strait  of  Magellan.  Area,  7,510  square  miles. 
The  soil  is  light,  and  but  3canty  crops  are  ob- 


tained. Sheep  raising,  is  the  principal  occupa- 
tion. The  capital  is  Stanley.  These  islands 
were  discovered  by  Davis  in  1592,  and  came 
into  the  possession  of  the  British  in  1771.  Their 
appropriation  has  been  at  times  disputed;  but 
since.  J833  the  British  have  held  uninterrupted 
occupancy  of  them. 

Falkner,  fak'ner,  Roland  Po8t»  American 
statistician:  b.  Bridgeport,  Conn.,  14  April  1866. 
He  was  graduated  at  the  University  of  Pennsyl- 
vania in  1885 ;  studied  economics  at  Berlin,  Leip- 
sic,  and  Halle-on-Saale,  Germany;  was  instrucr 
tor  in  accounting  and  statistics  in  the  Univer- 
sity of  Pennsylvania  in  1888-91,  and  professor 
of  statistics  in  1891-1900.  He  served  also  as 
statistician  of  the  United  States  Senate  Commit^ 
tee  of  Finance  in  1891;  as  secretary  of  the 
United  States  delegation  to  the  International 
Monetary  Conference;  and  as  secretary  of  the 
conference  in  1892.  He  is  author  of  numerous 
essays  on  crhninology,  sociology,  etc;  chief  of 
the  division  of  documents  in  the  Library  of  Con- 
gress, and  editor  of  < Annals^  of  the  American 
Academy  of  Political  and  Social  Science. 

Fall  Army  Worm,  the  caterpillar  of  a 
gregarious  moth  (Laphygma  frugiperda).  See 
Grass-worm. 

Fall-fish,  or  Silver  Chub,  a  cyprinodont 
fish,  or  ^minnow*  (Semnotilus  corporalis)  of  the 
eastern  United  States.  It  is  very  common  east 
of  the  Alleghanies  in  clear,  swift  streams  and 
rocky  pools,  and  reaches  18  inches  in  length.  It 
is  steel  blue  above,  sides  and  belly  silvery,  but 
in  the  breeding  season  the  fins  and  lower  surface 
of  the  males  are  rosy.  The  fins  are  of  moderate 
size  and  unspotted. 

FaU  of  Man,  a  commonly  received  doc* 
trine  of  Christianity,  founded  upon  the  his- 
torical narrative  contained  in  the  third  chapter 
of  the  book  of  Genesis,  together  with  the  al- 
lusions to  the  same  matter  in  other  parts  of 
Scripture.  The  history  of  the  fall,  as  given  ia 
Genesis,  contains  the  following  particulars: 
God  having  placed  Adam  and  Eve  in  the  garden 
of  Eden,  and  forbidden  them  under  pain  of 
death  to  eat  of  the  fruit  of  the  tree  of  the 
knowledge  of  good  and  evil,  Eve,  tempted  by  the 
serpent,  first  ate  of  the  fruit  herself,  and  after- 
ward gave  of  it  to  her  husband,  wno  followed 
her  example.  Both  were  driven  out  of  Eden. 
Punitive  sentences  were  passed  upon  each  of 
them,  and  upon  the  serpent,  which  is  alluded  to 
by  St.  Paul  as  representing  the  devil.  In  the 
subsequent  narrative  .  the  consequences  of  the 
fall  significantly  api)ear.  The  nrst  man  born 
of  the  original  pair  is  a  murderer,  and  his  de- 
scendants grow  in  wickedness  until  a  flood  is 
sent  to  carry  them  away.  As  might  be  expected, 
this  most  suggestive  narrative  has  given  rise  to 
inexhaustible  controversy.  The  opinions  on  the 
fall  may  be  divided  into  three  classes:  those 
which  reject  the  narrative  altogether;  those 
which  accept  it  as  a  mythical  or  allegorical  ac- 
count of  the  origin  of  evil;  those  which  regard 
it  as  in  the  main  historical.  As  a  mere  matter 
of  literary  criticism,  the  uninterrupted  flow  of 
the  narrative  down  to  times  and  events  evidently 
historical,  together  with  the  uniformity  and  so- 
briety of  its  style,  leave  little  ground  for  the 
supposition  that  the  writer  himself  supposed  he 
was  dealmg  in  allegory.  The  historical  view 
of  the  fall,  besides  the  theoretical  controversies 
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to  which  it  gives  rise  as  to  its  accoant  of  the 
origm  of  evil,  encounters  difficulties  from  two 
sources — the  modem  sciences  of  chronology 
and  ethnology.  In  the -meantime  these  remain 
difficulties  only,  as  these  sciences  are  by  no 
means  in  a  state  of  sufficient  maturity  to  allow 
their  conclusions  to  be  absolutely  applied.  It 
is  remarkable  that  in  most  mythologies  the  ser- 
pent i!>  worshipped  as  a  beneficent  being,  though 
Tylor  shows  that  Aji  Dahaka  of  the  Zarathus- 
trians  (Zoroastrians),  which  is  a  personification 
of  evil,  may  have  an  historical  connection  with 
the  serpent  of  Eden.  With  regard  to  the 
relation  of  man's  fall  to  that  oi  Adam,  St  Paul 
says  "by  one  man's  disobedience  many  were 
made  sinners^  (Rom.  v.  19),  and  "as  by  one 
man  sin  entered  into  the  world,  and  death  by 
sin,  and  so  death  passed  upon  all  men  for  that 
all  have  sinned^  (ver.  12).  It  seems  impossible 
to  reconcile  the  constant  appeals  made  in  Scrip- 
ture to  the  moral  nature  of  man  with  the  notion 
that  that  nature  is  inherently  and  radically  cor- 
rupt. It  would  also  appear  that  the  statements 
of  Scripture  with  regard  to  the  actual  moral 
condition  of  man,  strong  as  they  are,  do  not 
absolutely  require  this  mode  of  accounting  for 
them.  Without  supposing  any  fadkal  change 
of  rnan's  moral  nature,  or  even  any  change  of  it 
whatsoever,  it  is  only  necessary  to  suppose  a 
change  in  his  relation  to  God  to  explain  all  that 
is  said  regarding  him.  '  It  is  supposed  that  man's 
moral  nature  consists  of  capabilities  which  arc 
good  or  bad  according  as  they  are  directed,  and 
that  God  himself  is  the  object  of  all  its  highest 
aspirations.  The  fall  being  supposed  to  consist 
in  the  alienation  of  man  from  God,  it  is  easy 
to  perceive  that  all  these  aspirations,  being  de- 
prived of  their  proper  objects,  must  apply 
themselves  to  improper' ones,  and  become  evU 
in  their  tendency;  hence  the  sudden  rise  of  pride, 
selfishness,  ambition,  and  all  evil  passions.  In 
as  far  also  as  man's  nature  is  affected  by  the 
hereditary  transmission  of  qualities  it  might  be- 
come actaally  vitiated  in  its  itendeocie^  and  this, 
together  with  the  accumulation  of  evil  habits, 
would  produce  those  climaxes  of  viDlcnce  or 
corruption  which  have  from  time- to  time  con- 
vulsed or  disintegrrated  society,  which  have 
called  forth  the  denunciations  of  prophets,  ^nd 
by  their  very  excesses  have  produced  a  reaction^ 
which,  however,  has  left  human  nature  as  in- 
competent to  guide  itself  as  ever,  and.  ready, 
after  a  period  of  repose,  to  progress  toward  an- 
other crisis.  The  fall,  according  to  this  view, 
consists  in  the  moral  inadequacy  of  man*s  nature 
when  left  to  itself,  and  the  actual  evils  flowing 
from  this  inadequacy.  It  is  argued  by  theolo- 
gians that  in  the  original  sentence  pronounced 
on  the  transgressors  there  is  contained  the 
promise  of  a  redemption,  and  they  maintain  that 
the  whole  scope  of  Scripture  is  directed  to  the 
development  of  this  promise,  and  of  the  scheme 
of  providence  associatied  with  it.  It  is  from  the 
New  Testament,  however,  and  not  from  the  Old, 
that  the.  whole  doctrine  of  the  fall  has  been 
built  up.  Milton  seized  on  this  as  the  ground- 
work of  his  two  great  poems.  See  Adam; 
Obiginal  Sin. 

Fall  Poison,  the  name  given  in  the  United 
States  to  the  plant  Amtanthium  musccttoxicum, 
so  called  because  cattle  feeding  on  its  foliage  in 
the  fall  of  the  year  are  poisoned. 


Fall  Kiver,  Mass.,  city,  port  of  entry,  in 
Bristol  County;  on  Mount  Hope  Bay  at  the 
mouth  of  the  Taunton  River ;  on  the  New  York, 
N.  H.  &  H.  R.R. ;  49  miles  south  of  Boston.  It 
is  connected  with  New  York  by  the  Fall  River 
line  of  steamers,  with  Philadelphia  by  the 
Windsor  freight  line,  and  with  New  England 
seaports  by  passenger  and  freight  lines  of  steam- 
ers. The  area  of  Sic  city  is  41  square  miles,  and 
it  is  200  feet  above  sea-level.  It  has  a  good  har- 
l)or,  suflSciently  commodious  for  the  largest 
steamers,  and  excellent  water  power,  as  the  Fall 
River,  the  outlet  of  Watuppa.Lake,  has  a  fall  of 
J ^9  feet  in  less  than  half  a  mile.  The  water  for 
city  uses  comes  from  Lake  Watuppa,  and  the 
waterworks  plant  is  owned  by  the  municipality. 
The  streets  are  well  laid  out;  many  of  the  build- 
ings are  constructed  ,pf  the  granite  which  is 
found  in  the  vicinity.  It  has  excellent  public  and 
parish  schools,"  notably  the  B.  M.  C  Durfee 
public  high  schopl  and  the  Academy  La  Stc. 
XThion  aes  Sacres  Cceurs;  good  circulating  li- 
braries, a .  State  armory,  over  half  a  hundred 
churches  and  chapels,  daily  and  weekly  news- 
papers, and  electric  street  railway  connections 
with  neighboring ,  cities  and  towns. 

Fall  River  is  the  largest  cotton-milling  city 
in  the  United  States."  According  to  the  Federal 
census  of  t^io  tlhe  cfty  had  288  manufacturing 
establishments,  employing  $82,086,000  capital, 
and  37,139  persons;  paying  $16,853,000  for 
wages,  and  $35,524,000  for  materials)  and  hav- 
ing a  combined  output  valued  at  $64,146,000.  * 
The  cotton  industry,  42  establishments,  with  ; 
$46,000,000  capital,  and  a  combined  output 
valued  at  $30,000,000.  Next  in  value  of  output 
was  the  dyeing  and  finishing  of  textiles 
($3,000,000).  Other  important  manufactures 
were  foundry  and  machine  shop  products 
($1,000,000)  ;  bakery  products  ($600,000).  The 
city  has  a  number  of  national  hanks,  with  a 
capital  of  about  $2,500,000,  and  several  savings 
nnd  co-operative  banks.  The  exchanges  at  the 
United  States  clearing-house  during  the  year 
ending  30  Sept.  1910,  aggregated  $61,031,300. 

The  city  was  originally  a  part  of  Freetown, 
but  was  incorporated  separately  in  1803.  Later 
it  was  called  Troy,  but'  its  first  name  was  re- 
stonsd  in  1834.  The  city  charter  was  granted 
in  1854,  and  in  1862  Fall  River  in  Newport 
County,  fe.  I.,  was  annexed.  Pop.  (1910) 
I19»295.  John  H.  Abbott. 

Fall  Trank,  a  drink  once  reputed  to  cure 
the  effect?  of  falls ;  a  vulnerary  made  from  sev- 
eral aromatic  and  slightly  astringent  plants 
which  git)w  chiefly  on  the  Swiss  Alps ;  hence  the 
name  Vnlnerwe  Suisse,  given  to  such  dried 
plants  cut  ii\lQ  fragments.  Within  the  19th  cen- 
tury, in  England,  a  kind  .of  vulnerary  known  as 
black  beer  was  often  prescribed  in  country  prac^ 
tice  for  inward  bruises. 

Fall  Webworm.    SccWebwoem. 

Fallacy,  in  logic,  an  argument  used  as  decisive 
of  a  particular  issue,  which  in  reality  it  does  not 
decide..  Fallacies  are  variously  classified  by  dif- 
ferent logicians.  A  fallacy  may  either  exist  in 
the  substance  or  in  the  form  of  the  argument. 
If  it  exists  in  the  substance  it  does  not  belong 
to  logic,  as  commonly  understood,  to  expose  it; 
but  logicians  differ  as  to  what  constitutes  the 
proper  distinction  between  form  and  substance. 
J.  S.  Mill  in  particular  extends  the  sphere  of 


Digitized  by 


google 


FALLEN  TIMBERS  ^FALLOW 


logic  in  respect  to  the  treatment  of  fallacies  be- 
yond what  has  been  usually  assigned  to  it. 

Fallen  Timbers,  Battle  of,  20  Aug.  1794; 
on  the  Maumee  River,  about  15  miles  from 
Toledo,  Ohio.  The  Indians  had  about  2,000  war- 
riors, with  70  white  rangers,  French,  English, 
and  renegade  Americans;  they  were  in  a  line 
some  two  miles  long  at  right  angles  to  the  river, 
behind  a  forest  blown  down  by  a  hurricane. 
Wayne  had  some  3,000  men ;  2,000  regulars,  and 
1,000  mounted  volunteers  from  Kentucky,  un- 
der Charles  Scott,  who  were  thrown  to  the  left 
to  turn  the  Indians'  flank.  The  Indians  began 
the  attack  and  drove  in  the  advance  volunteers; 
then  Wa^rne  sent  his  regular  cavalry  to  repel 
them,  while  his  first  line  of  infantry  advanced 
with  trailed  arms,  firing  at  close  range  and  then 
charging  with  the  bayonet  Both  attacks  were 
entirely  successful.  Less  than  1,000  of  the 
Americans  were  engaged.  They  chased  the  In- 
dians up  to  the  British  fort  some  miles  away. 
Their  total  loss  was  33  killed  and  100  wounded, 
the  Indians  and  British  probably  losing  two  or 
three  times  as  many  killed.  Eight  Wyandot 
chiefs  were  slain.  This*  defeat,  the  greatest  ever 
suffered  by  the  northwestern  Indians,  led  to  the 
treaty  of  Greeneville  (q.v.). 

Fallety  Hicholas,  French  author:  b. 
Langres  in  the  department  of  Haute-Marne» 
France,  1753;  d.  Paris  22  Dec.  i3oi.  He  was 
the  son  of  a  hatter,  and  was  destined  for  the 
bar;  but  irresistibly  drawn  toward  Kterature  he 
removed  to  Paris,  where  he  became  a  contribu- 
tor to  the  <  Gazette  de  France,  >  the  ^Jojrnal  de 
Paris,  >  and  the  <  Dictionnaire  Universel.  >  Chief 
among  his  works  are  the  tragedies  <Barnevelt> 
(1775)  and  <Tibere>  (17^3);  the  comic  opera 
<Matthieu*  (1783),  *Les  Fausses  Nouvelles,*  a 
comedy,  and  two  collections  of  poems,  <Mes 
Premices>  (1773),  and  <Mes  Bagatelles  >  (1776). 

Falli^es,  Clement  Armand,  French  politician 
and  statesman:  b.  Mezin,  in  the  Department  di 
Lot-et-Garonne,  6  Nov.  1841.  He  studied  law, 
was  admitted  to  the  Bar  of  Ncrac,  and  from 
1871-5  was  mayor  of  that  city.  In  1876,  1877, 
and  1878  he  was  elected  as  a  Republican  to  the 
Chamber  of  Deputies,  in  the  latter  year  being 
appointed  Minister  of  the  Interior,  a  position 
which  he  again  occupied  in  1882  and  1883.  From 
1883-5  and  again  from  1889-90  he  was  Minister  of 
Public  Instruction;  in  1887  Minister  of  the  In- 
terior; and  in  1887-8  and  again  from  ifii90-2  Min- 
ister of  Justice.  In  1890  he  was  elected  Senator, 
a  position  which  he  has  held  ever  since.  In  18^9, 
wnen  Loubet  became  President  of  the  Republic, 
Fallieres  succeeded  him  as  President  of  the  Senate, 
a  post  to  which  he  was  elected  in  1900  and  on  1 1 
Jan.  1906.  On  17  Jan.  1906  the  National  Assembly 
elected  him  President  of  the  Republic  to  succeed 
Loubet  (q.v.). 

Falling  Bodies.  See  Acceleratioi* ;  Force; 
Force  of  Gravity;  Gravitation;  Gravity; 
Mechanics;  etc. 

Falling-sickziess.    See  Epilepsy. 

Falling  Stars.    See  Meteors. 

Fallmerayen  Jacob  Philipp,  y&'kdp  fe'lip 
fal'me-ri-*r,  German  author:  b.  Tschotsch, 
Austrian  Tyrol,  10  Dec.  1790;  d.  Munich  26 
Afnil  1861 .  As  a  scholar,  especially  linguist,  and 
as  an  explorer  of  the  Orient,  his  fame  is  inter- 


national and  his  work  authoritative.  He  pub- 
lished: < Fragments  from  the  Orient^  (i^5)l 
^History  of  the  Peninsula  of  Morea  in  the  Mid- 
dle Ages^  (iS30)>  and  other  important  writ- 
ings. 

Fallopian  Tubes,  two  ducts  or  canals  about 
five  inches  long  and  one  third  of  an  inch  in 
diameter,  attached  to  the  upper  comers  of  the 
uterus.  Within  they  are  lined  by  a  mucous 
membrane  continuous  with  that  of  the  uterine 
cavity,  but  differing  in  having  cilia.  Outside  of 
the  mucous  membrane  there  is  a  thin  layer  of 
muscle-tissue.  The  outermost  layer  is  from  the 
peritoneum,  in  large  part  a  fold  of  the  *broad 
ligament.*  At  the  free  end  the  tube  flares  out 
into  fimbriae,  thus  exposing  a  large  surface  to 
catch  the  ova  given  off  from  the  surface  of  the 
adjacent  ovary.  Aided  by  the  waving  cilia,  an 
ovum  passes  down  this  tube  to  the  uterine 
cavity,  there  to  undergo  development  or  to  be 
extruded,  with  mehstrual  blood.  Spermatozoa 
can  pass  up  the  Fallopian  tubes  and  impregnate 
an  ovum  within  the  lumen.  Development  then 
becomes  possible,  giving  rise  to  tubal  pregnancy 
or  ectopic  gestation. 

Fallopy>,  Gabriele,  ga-bre-a'le  fal*lop'pe-d 
(usually  known  as  Fallopius),  Italian  anato- 
mist :  b.  Modena  1523 ;  d.  9  Oct.  1562.  He  studied 
at  Ferrara  and  at  Padua,  at  which  last  place  he 
is  said  to  have  attended  the  lectures  of  Yesaliu& 
He  became  professor  at  Ferrara,  whence,  in 
1548,  he  removed  to  Pisa.  He  continued  there 
three  years,  and  was  then  made  professor  of  sur- 
gery, anatomy,  and  the  materia  medica  at  Padu2L 
where  he  remained  till  his  death.  The  principal 
work  of  Fallopius  is  his  ^Observationes 
Anatomicae^  (1561,  8vo),  which,  as  well  as  his 
other  writings,  has  be^n  several  times  reprinted. 
He  was  the  first  anatomist  who  accurately  de- 
scribed the  vessels  and  bones  of  the  fcetus ;  and 
his  account  of  the  Fallopian  tubes  in  females  has 
perpetuated  his  name. 

Falloux,  Alfred  Fr^d^ric  Pierre,  al-fred 
fr5-da-rik  pear  fa-loo,  French  writer:  b. 
Angers,  France,  7  May  181 1;  d.  there  7  Jan. 
1SB6.  Legitimist  and  clerical  sympathies  in- 
fluenced his  career,  his  typical  writings  being: 
^Madame  Swetchine,  her  Life  and  Works^  (15th 
ed.  1884);  ^  Story  of  Louis  XVL>  (6th  eA 
1881);  and  ^Political  Speeches  and  Miscellany^ 
(1882}. 

Fallow,  land  which,  after  being  tilled,  is  left 
for  a  season  or  more  without  being  planted  or 
sown.  The  Roman  system  of  wheat  raising  was 
a  rotation  of  fallow  and  wheat  alternately.  Un- 
der the  Romans  Britain  exported  a  great  quan- 
tity of  wheat,  and  for  centuries  afterward  the 
same  system  was  followed.  The  method  pre- 
supposed a  moderately  fertile  soil,  and '  turned 
out  best  where  clay  was  present.  The  object  of 
fallowing  is  to  liberate  fertilizings  elements  from 
the  mold,  admitting  air  and  destroying  noxious 
plants  and  insects.  Improvements  in  agricul- 
tural methods  and  the  multiplication  of  fertiliz- 
ing material  has  caused  the  abandonment  of  this 
resort  to  fallowing  which,  however,  might  in 
some  cases  be  revived  with  advantage.  For 
summer  fallow  the  land  should  be  ploughed  at 
the  end  of  May;  for  winter  fallow  the  Isiid 
should  be  ploughed  in  autumn. 

Fallow    crops   is   a  term  applied   to   greett 
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manurinfiT  crops  (see  Gkxbn  Manusing),  which 
are  o£  more  advaiitas[e  in  moist  than  in  dry 
dimates,  where  injury  is  likely  to  be  wrought  by 
autumnsd  draughts.  Bastard  fallowing  is  the 
Scotch  practice  of  ploughing  hay-stubble  at  the 
end  of  summer.  It  is  Imowti  in  North  America 
as  short  fallow  and  is  very  beneficial. 

Fallow-deer^  a  dun-colored  deer  (Dama 
platyceros)  native  in  southern  Europe,  and  east- 
ward. It  is  smaller  than  the  red  deer,  has  pal- 
mated  antlers^  and  soft,  fine  fur.  Its  color  is 
yellow-brown  in  summer,  shading  to  white  on 
the  ventral  surfaces,  and  its  winter  coat  is 
darker.  It  is  usually  spotted,  especially  when 
a  fawn.  The  male  is  called  a  buck,  the  female 
a  doe,  the  youi^  a  fawn.  The  doe  is  without 
horns.  The  deer  is  smaller  than  the  stag  and 
has  more  spreading  horns.  It  goes  in  herds  and 
each  herd  has  its  master,  an  old  buck,  which  all 
the  Others  obey.  This  is  a  woodland  deer,  whose 
flesh  supplies  one  of  the  choicest  varieties  of 
venison.  Though  native  only  southward  the  fal- 
low-deer has  been  introduced  into  the  parks  and 
game-preserves  of  northern  Europe,  whence  it 
has  in  some  instances  escaped  and  returned  to  a 
wild  state.  It  has  multiplied  and  flourished, 
especially  in  England. 

Fidlows,  Samuel,  American  Reformed 
Episcopal  bishop:  b.  Pendleton,  Lancashire 
England,  13  Dec.  1835.  He  came  to  America  in 
1848;  was  gradoated  at  the  University  of  Wis- 
consm  in  1S59;  was  minister  in  the  Methodist 
Episcopal  Church  1859^^5,  and  later  of  the  Re- 
formed Epi^opal  Churdi.  He  served  with. dis- 
tinction in  the  Civil  War;  was  State  superintend- 
ent of  pablk  instruction  in  Wisconsin  1871-^; 
regent  of  Ae  University  of  Wisconsin  -  m 
1^66-9^4;  ^^d  president  of  Weslc}ran  University 
in  1874-5.  He  became  rector  of  St.  Paul's  Re- 
formed Episcopal  Church  in  Chicago  in  1875, 
and  bishop  in  1876.  He  is  author  of  numerous 
works^  including:  < Handbook  of  Abbreviations 
and  Contractions ^ ;  ^Life  of  Samuel  Adams'; 

<  Students'  Biblical  Dictionary';   *Past  Noon* ; 

<  Splendid  Deeds' ;  *  Supplemental  Dictionary  of 
Uie  English  Language,'  etc. 

Fallt  City,  Neb.,  city,  county-seat  of 
Richardson  County;  on  the  Burlington  &  M., 
and  the  M.  P.  .R.R.'s;  about  85  miles  southeast 
of  Lincoln.  Its  chief  manufactures  are  flour, 
canned  goods,  cigars,  foundry  products,  furni- 
ture, and  beer.  The  trade  is  chiefly  in  wheat, 
com,  cattle,  and  manufactured  articles.  The 
electric  light  and  waterworks  plants  are  owned 
hy  the  city.  It  has  a  good  public  library.  Pop. 
3fS00. 

Falmouth,  fal'muth,  England,  a  seaport 
town  in  the  county  of  Cornwall,  at  the  mouth  of 
the  Fal  River,  11  miles  from  Truro.    It  has  a 

fx>d  harbor,  and  a  fine  and  spacious  roadstead. 
here  are  two  castles  on  the  coast,  one  of  which, 
p€?ndennis,  commands  the  entrance  of  the  har- 
bor; and  the  other,  on  the  opposite  side,  is  Sl 
Mawes  Castle.  Its  trade  consists  chiefly  in  tin. 
copper,  firearms  and  ammunition,  and  chemical 
products.    Pop.   11,825. 

Palmcothv  Ky.,  city,  county-seat  of  Pen- 
dleton County ;  32  miles  southeast  of  Cincinnati ; 
on  the  Licking  River,  the  Louisville  &  N.  R.R, 
It  is  in  an  agricultural  region,  and  its  man- 
ufactures are  woolen  goods,  flour,  lumber,  dairy 
products,  and  canned  goods.    Live  stock  and  to- 


bacco are  shipped  to  Covington  and  Newport  oa 

the  Ohio  River.    Pop.  (iQio)  i,i2$a 

Falmouth,  Mass.,  town  in  Barnstable 
County ;  on  Buzzard's  Bay,  Vineyard  Sound,  and 
on  the  New  York,  N.  H.  &  H.  R.R.,  at  the  ex- 
treme west  end  of  Cape  Cod ;  50  miles  northwest 
of  Boston.  It  is  ^e  centre  of  an  agricultural  and 
cranberry  region.  It  is  best  known  as  contain- 
ing the  Wood's  Holl  (q.v.)  Station  of  the 
United  States  Fish  Commission.  Pop.  (1910) 
3,144. 

False  Bay,  an  inlet  on  the  coast  of  Cape 
Colony,  South  Africa ;  circular  in  form,  about  24 
miles  long,  and  so  well  protected  from  storms 
as  to  make  it  a  good  shelter  harbor.  It  is  a 
Biitish  naval  station. 

False  Cadence,  a  musical  terra.  When 
the  last  chord  of  a  phrase  is  other  than  the 
tonic  chord,  and  is  preceded  by  that  of  the 
dominant,  the  cadence  is  said  to  be  interrupted, 
false  or  deceptive.    See  Cadeitce. 

False  Chinch-bug.  See  Wheat  '  Insect 
Pests. 

False  Decretals.     See  Decretals,  False  or 

PSEUDO- 1 SIDORI  AN. 

False  Demetrius,  The.    See  Demetrius. 

False  Impriaonment^  the  unlawful  deten- 
tion of  a  person,  whether  in  a  common  prison 
or  a  private  house,  or  even  by  forcibly  detaining 
one  in  the  streets  or  highways.  The  law  pun- 
ishes false  imprisonment  as  a  crime,  besides  giv- 
ing reparation  to  the  party  injured,  through  an 
action  in  tort 

False  Indigo,  a  common  name  for  some 
American  species  of  the  genus  Amorpha,  of  the 
pea  family.  The  most  widely  known  plant 
called  tiy  this  name  is  A.  fruticosa,  a  ^rub 
growing  from  5  to  20  feet  in  height,  along 
streams  in  Ohio,  Minnesota  and  Manitoba,  south 
to  Florida,  Colorado  and  Mexico.  When  found 
in  the  Middle  States,  it  is  an  escape  from  culti- 
vation, its  spike  of  purple  flowers  making  an  ex- 
OMdingly  ornamental  shrub. 

■  False  Personation,  for  the  purpose  of  ob- 
taining property  of  others,  was  formerly  a  mis- 
demeanor punishkble  by  a  fine  or  imprisonment, 
but  is  BOW  made  penal  by  special  statute.  The 
penalties  for  personation  are  frequently  heavy. 
Thus  to  personate  the  owner  of  any  share,  stock, 
or  annuity,  etc.,  is  felony,  and  liable  to  a  term 
of  imprisonment  The  false  personation  of 
voters  at  an  election  is  a  misdemeanor  punish- 
able with  imprisonment 

False  Point,  a  cape  and  harbor  of  Bengal, 
43  miles  east  of  Cuttack.  The  harbor,  with  its 
large  lighthouse  on  the  cape,  is  safe  and  capa- 
cious, and  is  considered  the  best  between  Cal- 
cutta and  Bombay;  it  is  the  entrepot  for  the 
trade  of  Orissa,  and  a  regular  port  of  call  for 
the  British  Indian  Company's  steamers.  The 
name  was  f^iven  because  frequently  this  projec- 
tion was  mistaken  for  Point  Palmyras. 

False  Pretenses,  for  the  purpose  of  ob- 
taining property  is  a  misdemeanor  at  common 
law,  and  punishable  by  fine  or  imprisonment. 
Some  kinds  of  it  are  now  punishable  by  impris- 
onment not  exceeding  five  years,  the  statutes, 
however,  varying  in   different   States. 

False  Scorpion,  or  Book  Scorpion,  a  di- 
minutive   spider-like    creature    of    the    order 
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Pseudoscorpionida  (see  Arachimda),  allied  to 
the  ^harvestmen*  and  *falsc  spiders.*  They  oc- 
cur in  all  the  wanner  parts  of  the  world,  under 
bark,  stones  and  rubbish,  or  hidden  in  deep 
moss;  and  one  typical  species,  the  *book  scor- 
pion* (Chelifer  cancroides),  infests  museums, 
old  libraries,  and  dusty  comers  generally.  Un- 
like the  spiders  these  have  no  constricted 
*waist*  separating  the  abdomen  from  the  fore- 
parts; and  like  the  true  scorpions  the  pedipalps 
are  developed  into  relatively  enormous  chelate 
arm&  The  book  scorpion  thus  resembles  a 
minute  crab.  They  are  slow  in  their  motions, 
feeling  their  way  along  with  their  pincers;  and 
several  blind  species  inhabit  caverns.  They  have 
spinning  glands,  situated  in  the  cephalothorax, 
but  use  the  silk  only  for  making  small  protective 
cells  or  cases  into  which  they  retreat  when  lay- 
ing egfis  (afterward  carried  about  by  the  fe- 
male), or  molting,  or  during  hibernation. 

False  Spider.     See  Scorpion   Spider. 

False  Weights  and  Measures.  See 
Weights  and  Measures. 

Falsetto  (Ital.),  in  singing,  a  term  applied 
to  the  notes  above  the  natural  compass  of  the 
voice.  It  is  also  called  a  head  or  throat  voice, 
in  contradistinction  to  the  chest  voice,  which  is 
the  natural  one.  The  falsetto  voice  is  produced 
by  tightening  the  ligaments  of  the  glottis.  Its 
thin,  constrained  effect  is  most  noticeable  in  moi 
with  deep-set  voices,  the  register  of  which,  it 
frequently  extends  more  than  an  octave  above 
the  pure  chest  voice. 

FalstaflF,  fal'staf,  Sir  John,  a  character  in 
Shakespeare's  dramas,  ^Henry  IV.;?.. Parts  I...and 
II:;  ^Henry  V.,^  and, ^ Merry  Wives  of .  Wind- 
sor,? conspicuous  for  lying,  cowardice,  drunk* 
enness,  and  boastfulness,  yet  brimming  over  with 
yi'it  and  geniality.     See  Fastolf,  Sir  John. 

Falster,  fal'ster.  Christian,  Danish  poet:  t>. 
I  Jan.  1690;  d.  24  Oct.  1752.  His  *  Satires^  on 
his  age,  modeled  on  Juvenal,  gave  him  cmiheiit 
rank  among  the  native  poets.  He  wrote  three 
volumes  of  < Philological' Amenitie*  or  Various 
Discourses,^  containing  a  mfiss  ol  ihighly  .inter- 
esting observations  on  the  affairs  of  the  time^ . 

Palster,  one  of  the  Danish  islands  in  the 
Bakic,  separated  by  narrow  straits  from  Zea- 
land on  the  north,  Moen  on  the  northeast,  and 
Laaland  on  the  west;  area,  18  square  miles.  It 
is  well  watered,  richly  wooded,  and  so  prolific 
in  fruit  that  it  has  been  called  the  ^Orchard 
of  Denmark.*  The  chief  products  are  corn^ 
hemp,  hops,  cattle,  honey,  and  wax.  Some  ship- 
building is  carried  on.  The  capital  is  'Nykjobing. 
Pop.  about  35,000. 

Falnn^  or  Fahlnn,  fa'loon,  Swedeti,  town, 
capital  of  the  county  (Ian)  of  Kopparberg;  on 
a  stream  connecting-  lakes  Varp  and  Rmin ;  130 
miles  northwest  of  Stockholm.  What  is  now 
included  in  the  town  of  Falun  was  once  nine 
little  villages.  Many  of  the  buildings  date  from 
the  14th  century;  one,  an  old  church,  has  a 
green  copper. roof.  It  is  the  seat  of  a  mining 
school,  and  it  contains  a  hospital,  gymnasium, 
and  several  other  public  buildings  of  note.  The 
town  owes  its  prosperity  to  the  copper  mines 
in  the  vicinity,  whicn  have  been  called  the  rich- 
est in  the  world.  Gold  and  silver  are  also 
mined,  but  the.  rich  ^copper  mines  of  Falun'* 
hare  given  to  the  town  the  name  of  *The  Treas- 
on* of  Sweden.'* 


Consult ;  Nordenstrom,  ^Llndustrie  Mini^ 
de  la  Sucde>  (1897)  ;  Sundbarg,  *La  Suede,  son 
Peuple  et  son  Industrie.* 

Falwis,  fa-lun,  a  French  provincial  term 
for  the  shelly  Tertiary  (Upper  Miocene)  strata 
of  Touraine  and  the,  Loire.  Though  generally 
composed  of  shelly  sand  and  marl,  in  some  dis- 
tricts they  form  a  soft  building  stone,  chiefly 
composed  of  an  aggregate  of  broken  shells,  bry- 
ozoa,  corals,  and  echinoderms,  utiited  by  a  cal- 
careous cement.  They  are  found  in  scattered 
patches  Of  wide  extent,  btrt  rarely  more  than  50 
feet  in  thickness;  thev  have  long  been  known 
and  utilized  for  their  fertilizing  properties.  The 
fossils  are  chiefly  marine,  but  there  occur  also 
land  and'  fresh-water  shells,  and  the  remains  o< 
numerous  mammals. 

Fama,  fa'ma,  in  mythology,  the  Roman 
goddess  of  fame,'  rumor,  reports,  news,  or  tidings 
of  any  sort,  whether  good  or  evil.  A  graphic 
description  of  this  goddess  is  found  in  Virgil, 
who  represents  her  as  winged  and  with  as  many 
ears,  eyeS,  and  tongues  as  feathers.  She  is 
sometimes  pictured  A-ith  a  trtunpety  either  blow* 
ing  it  or  holding  it  in, her  hand. 

Famagosta,  fa-ma-gos'ta,  or  Faniagiislay 
fa-ma-goos'ta  (ancient  AftfiUfoc),  a  seaport  on 
the  Island  of  Cyprus,  40  miles  east  of  Nicosia. 
Famagosta,  during  the  Venctiao  regime^  wa$ 
one  01  the  richest  and- most  populous  towns  io 
the  Levant.  The  name,  Fama  Augusta*  shows 
its  Roman  origin. .  It  4s  now  almost  in  ruins, 
with  its  o^cc  fine 'harbor  nearly  .choked  witli 
sand,  having  declined  since,  its.  conquest  by  the 
Turks  in.1571..  About  five  milf)$  northeast  are 
th^  ruins  of  Con^tantia,  occupying  the  site  of 
the  ancient  Salamis,  now  caUedjSski,  or  Old 
Famagosta.  G\xy  de,.  Lusignan  .  was  hert 
crowned  kin^  of  Cyprus  in.  1 191.  Since  Great 
Britain  obtamed  control  of  Cyprus^  Famagosta 
has  begun  to  revive  in  importance.  Pop.  (1901) 
3,825.  (See  Cyerus,)  GDnsuU:  Fyler,  <De^l-. 
opment  of  Cyprus,  and  Rara^es^  on  the  Island^; 
Cesnola,  ^Cyprus;  its  Ancient  Cities^* 

Familiar  Spirit,  -one  of  those*  demons  or 
evil  spirits  which  were  suppo?e4vt0.att«ld':and 
be  at  the  service  of  a;magacian  or  oth^r  favored 
person.  The  belief  in  fanriUan  spirits  is  very. 
ancient,  and  by  the  law  of  Moses  such, as  had 
familiar  spirits  were,  to  be  put  to  death..  Where 
Socrates  speaks  of  his  attendant  demon^  he  is 
generally  understood  to  refer  to  the  inner  feel- 
ings and  promptings  of  his  nature,  and  not  to 
any  familiar  spirit,.  In  Eastern  countries  the 
belief  in  familiar  spirits  is  very  general.  At- 
tendant genii  in  Oriental  tales  are  repri^sented 
as  sometimes  good  and  sometimes  ^evil.  .^The 
^slave  of  the  lamp*  mentioned  in  the .  ^Arabian 
Nights*  is  a  well-known  illustration  of  this  su- 
perstition. A  belief  in  familiars  was  widely  dif- 
fused over  Europe  in  the  Middle  Ages.  Jovius 
says  that  Cornelius  Agrippa  was  always  accom- 
panied by  a  devil  in  the  form  of  a  black  dog; 
and  Goethe  makes  Mephistopheles  fir^t  appear 
to  Faust  in  this  shape.  Paracelsus  was  believed 
to  carry  about  with  him  a  familiar  spirit  in. the 
hilt  of  his  sword.    See  WrrcHCRArr. 

Familists,  name  of  a  sect  which  arose  in 
Holland  about  the  middle  of  the  i6th  century, 
and  taught  that  the  essence  of  religion  consisted 
in  the  feelings  of  divine  love;  hence  they  were 
otherwise  called  the  Family  of  Love. 
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Familteth^,  l&«m^l(-*8tdr  (Fr.),  a  commtt- 
nity  living  aft  one  i&an\y;  a  ^milistery.  It  is 
especially  used  as  referring*  to  the  community 
established  by  Godin  (q.y.)  in  Guise,  France. 
See  GuiSB. 

FamOjr,  a  category  in  the  classification  of 
animals  and  of  plants,  which  falls  between  the 
narrower  •genus*  and  the  broader  *group*  or- 
der. It  designates  a  natural  group  determined 
by  the  common  possession  of  characters  of  a 
broader  kind  than  those  which  determine  the 
limits  of  a  genus,  and  may  be  composed  of  many 
genera  exhibiting  the  required  affinity,  or  of  only 
a  single  genus  represented  by  one  species.  In 
the  former  case  mmor  subdivisions  may  be  con- 
venient under  the  designation  sub-family;  an  ex- 
ample of  this  occurs  in  Falconida  (q.v.)*  On 
the  oliher  hand,  certain  groups  of  families,  form- 
ing subdivisions  of  an  order  (q.v.),  and  called 
super-famiUes,  arc  sometimes  made.  In  zoology 
a  group  of  forms  is  ranked  as  a  family  on  con- 
siderations ol  form  as  expressive  of  structure. 
This  is  sometimes  very  plain,  as  in  the  cat  fam- 
ily, or  the  owl  family;  but  frequently  the  Innits 
are  less  easily  marked,  and  the  rank  remains  a 
subject  of  dispute  pending  the  decisive  results 
of  better  information.  In  zook>gy  the  technical 
name  of  a  family,  usually  derived  from  that  of 
its  most  typical  or  prominent  genus,  always 
ends  in  ida. 

In  botany  the  corresponding  category  —  that 
is,  an  assemblage  of  genera — is  more  frequently 
designated  a  •natural  order,^  and  its  taxonomic 
name  always  ends  in  acea.  It  is  based  upon 
similar  appearance  and  habit  of  growth  and 
flowering,  as  the  Ranunculacecp,  Coniferpe. 

Family  Compact;  the  name  given  to  a 
compact  organized  by  the  Duke  de  Choiseul, 
first  minister  of  Louis  XV.,  between  the  various 
members  of  the  Bourbon  family,  then  sover- 
eigns of  France,  Spain,  the  Two  Sicilies,  Parma, 
and  Piacenza,  mutually  to  guarantee  each 
other's  possessions.  It  was  signed  15  Aug.  1761. 
It  entailed  on  Spain  a  war  with  England,  then 
at  war  with  France.  Other  similar  agreements, 
especially  those  of  1733  and  of  1743  between 
France  and  Spain,  bear  the  same  name. 

Family,  Law  of.    See  Law  of  Family. 

Famine,  a  dire  want  of  food  affecting  con- 
siderable numbers  of  people  at  the  same  time. 
Irregular  rainfalls  in  tropical  climates,  imper- 
fect methods  of  irrigation,  or,  as  in  Ireland,  the 
too  exclusive  dependence  of  the  mass  of  the 
people  on  a  single  article  of  food  which  happens 
to  fail,  are  among  the  commonest  causes  of 
famines.  In  the  early  and  mediaeval  ages  they 
were  frequent  The  year  879  was  one  of  univer- 
sal suffering  from  lack  of  food.  The  famine  of 
112^  diminished  the  population  of  Germany  one 
half.  All  through  ^  the  Middle  Ages  public 
opinion  upheld  the  city  authorities  in  driving  out 
of  the  gates  the  neediest  inhabitants  and  letting 
them  perish.  In  *  a  famine  which  devastated 
Hungary  in  1505  parents  who  killed  and  ate 
their  children  were  not  punished.  It  was  after 
a  famine  of  1586  that  the  poor-law  in  Eng- 
land had  its  beginning.  As  late  as  the  middle 
of  the  17th  century  famines  were  a  common 
affliction  In  Europe  and  even  in  the  i8th  cen- 
tury they  stin  occurred.  The  last  time  a  period 
of  bad  harvests  was  desiiniated  as  a  famine  in 
Gcrman>;  was  in  181 7.  The  rapidity  of  modern 
communication  and  transport  nas  made  severe 
Vol.  8—19 


famine  almost  impossible  in  western  or  cen- 
tral Europe  or  North  America.  In  Ireland, 
famines  more  or  less  serious  have  at  various 
times  prevailed  owing  to  failure  of  the  potato 
crop.  In  1846  the  dearth  was  so  freat  that 
10,000,000  sterling  were  voted  by  Parliament  for 
relief  of  the  sufferers.  India  has  long  been  sub- 
ject to  great  famines,  and  the  government's 
budget  makes  atmual  provision  against  such  need. 
Under  the  rule  of  the  English,  the  population 
has  greatly  increased,  and  as  the  majority  of 
people  live  from  hand  to  mouth  in  ordinary 
times,  the  slightest  failure  in  the  rice  crop  causes 
the  famine  point  to  be  immediately  reached.  In 
176^70  as  many  as  3,000,000  perished ;  in  1865-6 
about  1,500,000,  and  in  1877  about  500XXX>.  The 
authorities  grappled  very  successfully  with  the 
famines  of  1890-7  and  i^gg^igoo,  which  extended 
over  large  areas,  yet  there  was  great  loss  of 
life.  The  recent  famine  in  India  cost  the  gov- 
ernment in  1900-1  $28,235,000,  of  which  amount 
$2i,i35y00o  was  expended  in  direct  relief.  Apart 
from  this  $13,700,000  was  advanced  to  native 
states  for  famine  relief  and  $4,73S»«X)  for  spe-» 
cial  agricultural  advances.  Much  help  was  sent 
from  other  countries,  including  very  large  con- 
tributions from  the  United  States.  In  1870-^ 
Persia  lost  1,500,000  inhabitants,  a  quarter  of 
the  whole  population.  In  China  over  9,000,000 
arc  said  to  have  perished  in  1877-8  from  famine. 
In  the  northern  provinces  of  Shensi,  Shansi, 
and  Honan,  with  a  population  of  56,000,000.  dur- 
ing the  years  following  1877  it  was  reclconed 
that  between  4,000,000  and  6,000,000  people  per- 
ished, and  famine  visited  the  empire  in  1903.  In 
the  famine  of  1891-2  in  Russia  it  was  estimated 
that  in  18  provinces  27,000,000  of  inhabitants  were 
affected.  Although  many  of  the  causes  of  fam- 
ine arc  beyond  human  control,  it  is  probable  that 
the  extension  of  sound  agricultural  knowledge 
and  the  adoption  of  a  more  ratkrnal  system  as 
regards  the  kinds  and  quantities  of  crops  grown 
will  in  the  future  render  famine  almost  un- 
known in  most  countries. 

Famine  Fever.    See  Relapsing  Fever. 

Fan-Cheng,  fan-cheng',  China,  city  in  the 
province  of  Hu-peh ;  on  the  Hankiang ;  380  miles 
west  of  Nanking.  It  is  located  on  one  of  the 
principal  trade  routes  between  the  northern  and 
southern  provinces  of  China.    Pop.  100,000. 

Fan  Coral,  the  spreading  fan-like  growths 
of  corals  of  the  family  Gorgonid<u.  The  coral 
stock  is  here  homy  or  calcareous  and  takes  a 
bushy  growth,  or  frequently  spreads  from  iti 
base  into  a  flat  network,  making  a  ^^sea-fan.* 
In  this  coral  the  short  calicles  of  the  single  re- 
tractile polyps  stand  perpendicularly  to  the  axis, 
in  which  run  communicating  canals.  These  alcy- 
onarians  are  numerous  not  only  in  the  tropics, 
one  beautiful  red  or  yellow  species  (RhiptRorgia 
Habellum)  flourishing  along  the  coast  of  Florida, 
but  also  in  the  deep  cold  waters  of  the  North 
Atlantic. 

Fan  Cricket,  a  British  name  for  the  mole- 
cricket. 

Fan  Palm,  a  name  common  to  all  those 
palms  which  have  fan-shaped  (flabellate)  leaves, 
but  more  particularly  applied  to  those  of  the 
genus  ChamcBrops,  of  which  a  common  species 
in  the  Mediterranean  region  is  C.  humtlis.  The 
East  Indian  ^greaf*^  fan  palms  are  species  ol 
Carypha,  one  of  which  is  the  taliput-nalm  (C. 
timbraculifera) ,  whose  leaves  furnish  the  *palm-      ^ 
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leaf  fans*  of  commerce  The  West  Indian  fan 
palm  is  Sabal  blackburniana. 

Fan-tan,  a  Chinese  word,  fan,  number  of 
times;  tan,  apportion:  a  gambling  game  very 
popular  with  the  Chinese.  There  are  various 
forms  of  fan-tan,  the  simplest  and  most  commonly 
played  is  that  in  which  a  pile  of  copper  coins, 
usually  cash,  is  covered  with  a  bowl,  the  player 
staking  or  betting  money  on  what  the  remainder 
will  be  when  the  pile  of  coins  has  been  divided 
by  four.  As  in  the  American  game  of  poker 
there  is  a  *kitty®  or  house-percentage  in  fan- 
tan,  usually  8  per  cent  of  the  winnings  being 
deducted  for  the  benefit  of  the  croupier  or  pro- 
prietor of  the  gambling  house. 

Fan  Tracery,  in  architecture,  the  decora- 
tive tracery  on  the  surface  of  fan  vaulting.  It 
was  used  in  late  pointed  work.  Fan  vaulting  or 
fan-tracery  vaulting  is  a  very  complicated  mode 
of  roofing  or  vaulting  in  which  the  vault  is 
covered  with  fan-tracery.  It  is  peculiar  to  Eng- 
lish Gothic,  very  fine  examples  of  it  being  found 
in  Henry  VII.'s  chapel,  Westminster,  and  St 
George's  Chapel,  Windsor. 

Panariots.     See  Phanariots. 

Fanaticisniy  excessive  zeal;  unreasoiiing 
enthusiasm  in  religious  matters.  In  ancient 
Rome  the  term  fanatics  was  applied  to  such 
as  passed  their  time  in  temples,  and  who,  pre- 
tending to  be  inspired  by  the  divinity,  would 
burst  into  wild  and  frantic  gestures,  utter  pre- 
tended prophecies,  cut  themselves  with  knives, 
etc.  It  has  prevailed  under  different  forms  in 
all  ages  of  the  world;  and  one  of  its  most 
remarkable  and  dangerous  features  is  the  ten- 
dency that  it  has  to  spread  over  large  masses  of 
people,  as  well  as  to  favor  measures  of  persecu- 
tion. By  an  extension  of  the  term  it  is  also 
sometimes  applied  to  other  forms  of  extravagant 
enthusiasm  which  in  their  outward  manifestation 
are  accompanied  with  impetuosity  and  violence. 
Thus,  we  speak  of  political  fanaticism,  which,  in 
affairs  of  state,  displays  itself  in  a  violent  and 
intolerant  partisanship.  Not  unfrequently  both 
kinds  of  fanaticism  are  found  combined,  and  to 
this  combination  most  of  the  religious  wars 
which  have  desolated  kingdoms  are  to  be 
ascribed. 

Fandango,  a  lively  and  voluptuous  Spanish 
dance  in  triple  time,  said  to  be  derived  from  the 
Moors.  It  is  danced  by  two  persons,  male  and 
female,  and  accompanied  by  the  sounds  of  the 
guitar.  The  dancers  have  castanets  which  they 
beat  in  time  to  the  measure,  though  sometimes 
the  male  dancer  beats  a  tambourine, 

Faneuil,  fan'el  or  fun'el,  Peter,  American 
merchant :  b.  of  a  French  Huguenot  family,  New 
Rochelle,  N.  Y.,  1700;  d.  Boston  3  March  I743- 
The  project  of  erecting  a  public  market-house 
in  Boston  had  already  been  discussed  for  some 
years,  when  in  1740  Faneuil  offered,  at  a  public 
meeting,  to  build  a  suitable  edifice  at  his  own 
cost,  as  a  gift  to  the  town;  but  so  strong  was 
the  opposition  to  market-houses  that,  although 
a  vote  of  thanks  was  passed  unanimously,  the 
offer  was  accepted  by  a  maj  oritur  of  only  seven. 
The  building  was  commenced  m  Dock  Square 
in  September  of  the  same  year,  and  finished  in 
two  years.  It  comprised  a  market-house  on  the 
ground  floor,  and  a  town-hall  with  other  rooms 
over  it.  In  1761  it  was  destroyed  by  fire;  in 
1763  it  was  rebuilt  by  the  town;  and  in  1775, 


during  the  English  occupation  of  Boston,  was 
used  for  a  theatre.  In  1805  it  was  considerably 
altered  and  enlarged.  During  the  Revolution- 
ary period  it  was  the  usual  place  of  meeting 
of  the  patriots,  and  from  the  stirring  debates 
and  important  resolutions  which  were  often 
heard  within  its  walls,  it  gained  the  name  of 
*the  cradle  of  American  liberty*  It  was  ex- 
tensively restored  in  1900.  The  hall  is  some  80 
feet  square  and  contains  many  portraits  and  the 
large  painting  <  Webster  replymg  to  Hayne.* 
The  lower  story  is  still  occupied  as  a  market 

Paneuil  Hall  («The  Cradle  of  Liberty*), 
in  Dock  Square,  Boston.  There  being  no  public 
market  in  Boston  in  1740,  Peter  Faneuil  offered 
to  build  one  and  give  it  to  the  city.  It  was 
finished  in  1742, —  a  two-story  brick  building 
100  by  40,  containing  not  only  a  market  in  the 
basement,  but  rooms  for  town  officers  and  a  pub- 
lic hall  for  town  meetings.  It  was  destroyed  by 
fire  13  Jan.  1761 ;  rebuilt  1763,  and  used  for 
town  meetings  during  many  years  following.  In 
1805  it  was  doubled  in  size  by  adding  a  third 
story  and  moving  a  side  wall  back  40  feet, 
making  the  great  hall  (it  holds  3,000  people) 
famous  for  the  speeches  of  Webster,  Choate, 
Sumner,  Wendell  Phillips,  Everett,  and  others. 
The  building  is  still  used  both  for  hall  and  mar- 
ket; the  former  contains  some  fine  paintings, 
including  Healy's  <  Webster  Replying  to  Hayne.* 
See  Brown,  <  Faneuil  Hall  and  Market >   (1901). 

Fanfani,  Pietro,  pe-2ltrd  fan-fa'ne,  Italian 

Philologist,  humorist,  and  novelist:  b.  Pistoia, 
taly.  21  April  1815 ;  d.  Florence  4  March  1879. 
He  founded  in  1847  the  <  Philological  Record,* 
and  afterward  edited  several  other  periodicals 
of  a  like  character.  His  ^vocabulary  of  Tuscan 
Usage*  and  other  ^vocabularies*  are  works  of 
high  authority.  The  ^Writ  at  Random,^  and 
the  whimsical  satire  <The  Laughing  Democritus: 
Literary  Recreations,^  furnish  examples  of  his 
brimming  humor.  His  novels  are:  ^Cecco  of 
Ascoli^ ;  ^Paolina^ ;  <The  Coachman  and  his 
Family^ ;  etc. 

Fanfare»  in  music,  a  short  passage  for 
trumpets.  Certain  flourishes  in  opera  music  are 
also  called  fanfares.  Also  any  short,  promi- 
nent passage  of  the  brass  instruments  of  an 
orchestra. 

Fangwe.     See  Fans,  a  tribe. 

Fannin,  James  W.,  American  soldier:  b. 
Georgia  about  1800;  d.  Goliad,  Texas,  27  March 
1836.  He  removed  to  Texas  in  1834  and  in  the 
Texas  war  of  independence  raised  the  ^^Brazo's 
Volunteers,*  a  company  which  formed  part  of 
the  army  of  Gen.  Austin.  Receiving  orders 
from  Gen.  Houston  to  blow  up  Goliad  and  retire 
to  Victoria  he  was  attacked  on  the  banks  of 
Coleto  Creek  as  he  was  retreating  with  women 
and  children  and  a  force  of  350  men.  The  Mex- 
icans were  1,200  strong  and  after  a  battle  of  two 
days  he  surrendered.  Santa  Anna  instead  of 
paroling  the  Americans,  in  accordance  with  the 
promise  of  Gen.  Urrea,  gave  orders  that  all, 
excepting  the  women  and  children,  should  be 
shot. 

Fanning,  David,  American  freebooter:  b. 
Wake  County,  N.  C,  about  1756;  d.  Digby,  Nova 
Scotia,  1825.  He  was  a  carpenter  by  trade,  but 
led  a  vagabond  life.  Late  in  the  Revolutionary 
War  he  joined  the  Tories  for  the  purpose 
of  revenge;  gathered  a  small  band  of  despera- 
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does  like  himself,  laid  waste  to  whole  settlements 
and  committed  fearful  atrocities.  For  these  ser- 
vices he  received  a  lieutenant's  commission  from 
the  British  commander  at  Wilmington.  At  one 
time  he  surprised  a  court  in  session  and  cap- 
tured and  carried  off  judges,  lawyers,  clients, 
officers,  and  citizens,  and  soon  afterward  seized 
Gov.  Burke  and  his  suite.  The  name  of  Fan- 
ning hecame  a  terror  to  the  country,  and  he 
was  outlawed.  At  the  dose  of  the  war  he 
fled  to  New  Brunswick,  where  he  became  a 
member  of  the  legislature. 

Fanning,  Edmund,  American  loyalist:  b. 
Long  Island,  N.  Y.,  1737;  d.  London,  England, 
^  Feb.  1818.  He  was  graduated  from  Yale  in 
1757;  settled  in  North  Carolina,  where  he  be- 
came a  member  of  the  legislature,  and  as  re- 
corder for  Orange  County  excited  general  dislike 
!w  his  exactions.  In  1771  he  removed  to  New 
York  and  in  1777  organized  the  king's  American 
re^ment  of  foot  He  was  subsequently  ap- 
pomted  governor  of  Nova  Scotia  by  the  Eng- 
lish government  and  was  governor  of  Prince 
Edward  Island  1786-1805.  In  the  English  army 
he  rose  to  the  rank  of  general. 

Fanning,  John  Thomas,  American  civil 
engineer:  b.  Norwich,  Conn.,  31  Dec.  1837.  He 
served  in  a  Connecticut  regiment  during  the 
Civil  War  and  was  city  engineer  of  Manchester, 
N.  H.,  1872-86.  Since  the  last  named  year  he 
has  lived  in  Minneapolis.  He  has  been  con- 
nected with  the  planning  and  construction  of 
various  important  public  waterworks  in  New 
England  and  in  the  western  States^  and  has  pub- 
lished <A  Treatise  on  Hydraulic  and  Water 
Supply  Engineering^   (1877). 

Fanning  Islands,  a  group  of  coral  islands, 
in  the  Pacific,  between  lat.  2**  and  5°  49'  N., 
and  Ion.  157*"  and  162*  W.  It  comprises  the 
islands  of  Jarvis,  Christmas,  Washington,  Pal- 
niyra,  and  Fanning  Island;  area  of  the  whole, 
about  260  square  miles.  Cocoanut  and  other 
tropical  trees  are  found  here.  The  islands  of 
Fanning  and  Christmas  belong  to  Great  Britain. 
The  group  gets  its  name  from  an  American 
sailor,  Edmund  Fanning,  who  discovered  it  in 
1798. 

Fanny,  Aunt.  See  Baprow,  Frances  Eliz- 
abeth. 

Fanny  Fern.     See  Parton,  Sarah  PaVson 

WiLUS. 

Fano,  fa'no  (ancient  Fanum  Fortune), 
a  seaport  of  Italy,  in  a  rich  and  fertile  plain  on 
the  Adriatic,  province  of  Pesaro  e  Urbino,  29 
miles  northwest  of  Ancona.  It  is  surrounded 
by  walls,  built  by  the  Emperor  Augustus,  and 
contains  a  triumphal  arch,  a  cathedral  with  val- 
uable paintings,  a  public  library,  and  a  fine 
theatre.    Pop.  commune  24,848. 

Fanon,  an  ecclesiastical  term  of  various 
applications.  It  was  used  to  denote  the  cloth  in 
which  the  deacon  in  the  ancient  or  early  mediae- 
val Church  received  the  oblations,  and  is  now 
generally  applied  to  a  striped,  oblong  piece  of 
silk  gauze  worn  on  the  head  and  shoulders  by 
the  Pope  in  celebrating  mass  pontifically.  It 
also  designates  the  church  banner  carried  in 
processions.  In  surgery  a  fanon  is  a  splint  of  a 
particular  shape,  formerly  employed  in  fractures 
of  the  thigh  and  leg,  to  keep  the  bones  In  con- 
tact 


Fans,  also  known  as  Fangwe  Pahonins^ 
Oshiba,  etc.,  an  African  people  who  emigrated 
from  the  interior  to  the  coast  of  French  Congo 
during  the  first  half  of  the  19th  century.  They 
now  number  about  300,000  in  the  neighborhood 
of  the  mouths  of  the  Ogoway  and  the  Gaboon. 
They  have  been  described  by  Du  Chaillu,  Bur- 
ton, Lenz,  Reade,  and  other  travelers  as  a  war- 
like and  highly  intelligent  people,  differing  mark- 
edly from  the  surrounding  negroid  or  Bantu 
tribes.  Their  complexion  is  rather  light,  their 
beard  long,  their  frontal  bone  very  prominent, 
and  they  are  tall  and  well-built.  They  were  for- 
merly much  given  to  eating  human  fiesh,  but 
their  cannibalistic  tendencies  have  been  checked 
by  contact  with  the  Europeans  of  the  coast  re- 
gions. 

Fans,  instruments  for  producing  an  agi- 
tation of  the  air,  and  consisting  of  an  extended 
fiat  surface,  generally  semicircular  in  outline. 
As  hand-implements  for  cooling  the  air  they  have 
long  been  articles  of  luxury.  Early  Egyptian 
paintings  prove  familiarity  with  its  use  in  a  re- 
mote period.  From  a  passage  in  the  ^  Orestes  * 
of  Euripides  it  appears  that  the  Grecian  fans 
were  introduced  from  the  East,  that  they  were  of 
a  circular  form,  and  were  mounted  plumes  of 
feathers.  Dionysius  of  Halicarnassus  describes 
the  courtiers  of  Aristodemus  at  Cumse  as  at- 
tended by  females  bearing  parasols  and  fans. 
Plautus  mentions  fan  bearers  as  forming  part  of 
a  Roman  fine  lady's  retinue,  and  Suetonius  de- 
scribes Augustus  as  lying,  during  the  heat  of 
summer,  in  the  shade,  and  fanned  by  an  attend- 
ant. In  the  Middle  Ages  fans  were  used  in  the 
churches  to  chase  away  the  flies  from  the  holy 
elements  of  the  Eucharist.  Such  a  fan,  known 
as  a  flabellum,  is  still  used  in  the  Greek  and 
Armenian  churches.  The  folding  fan  is  said 
to  have  been  a  Japanese  invention  which  origi- 
nated in  the  7th  century,  the  idea  having  been 
supplied  by  the  wing  of  the  bat.  From  Japan 
the  invention  passed  into  China;  but  it  was  not 
till  about  the  beginning  of  the  i6th  century  that 
such  fans  began  to  be  used  in  Europe,  being 
introduced  into  Italy  and  Spain.  The  fan  was 
first  brought  into  European  notoriety  by  Catha- 
rine de  Medici,  who  introduced  it  in  the  folding 
form  into  France.  Great  sums  were  spent  on  the 
ornamentation  of  the  fans  first  in  vogue,  and 
many  were  painted  by  Watteau.  During  the 
1 6th  and  17th  centuries,  they  were  used  by  gen- 
tlemen. In  various  nations  and  at  various 
periods  the  manipulation  of  the  fan  has  formed 
almost  a  separate  language,  especially  for  co- 
quettes. Addison  in  his  essay  on  the  fan,  in  the 
^  Spectator,  >  and  Disraeli  in  ^Contarini  Flem- 
ing,^ treat  of  this  feminine  art  They  are  said 
to  have  been  introduced  into  England  from  Italy 
in  the  reign  of  Henry  VIII.;  and  in  the  reign 
of  Elizabeth  they  were  framed  of  very  costly 
materials,  the  body  of  ostrich  feathers,  the  han- 
dle of  gold,  silver,  or  ivory,  of  curious  work- 
manship. Walking  fans  were  formerly  in  use. 
They  were  of  large  size  and  were  employed  to 
screen  the  face  from  the  sun.  The  Chinese  have 
greatly  excelled  in  the  art  of  making  fans,  those 
of  the  lacquered  variety  showing  especial  skill. 
For  common  use  they  make  a  cheaper  sort,  con- 
structed of  polished  bamboo  and  paper.  In  Ja- 
pan, where  to  this  day  the  fan  is  an  indispen-- 
sable  adjunct  of  the  daity  life  of  all  classes, 
large  rich  fans  are  used  m  ceremonial  dances 
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in  wkicblhey  arc  accessories  of  peculiar  aijfni- 
fkance.  In  Rome  the  po^  is  escorted  on  cere- 
monial occasions  by  attendants  with  flabella 
formed  of  peacock  feathers*  In  Europe,  France 
manufactures  the  greatest  number  of  fans  used 
by  the  world  of  fashion.  A  species  of  large  fan 
known  as  a  punkah  is  used  in  India  for  cooling 
the  air  of  rooms  and  keeping  down  the  temper- 
ature. Fans  in  the  form  of  machines  are  used 
in  agriculture  for  winnowing  grain,  the  original 
form  being  very  simple  and  dating  back  to  prim- 
itive times.  In  metallurgy  and  other  branches  of 
manufacture  fans  are  employed  for  ventilating 
and  stimulating  the  combustion  of  fires ;  for  the 
ventilation  of  mines;  and  for  various  other 
manufacturing  purposes.  The  modem  electric 
revolving  fan  is  extensively  used  for  cooling 
the  air  in  public  and  private  buildings. 

Pans,  Mine*     See  KIining. 

Fanshawf»  fan'shi,  Aan^  Harrison,  Lady, 
an  English  memoirist:  b.  London,  Englajdd,  2$ 
March  1625  j  d.  there  30  Jan.  1679  or  1680.  Her 
admirably  written  and  accurate  observations  of 
life  and  maonors  in-  many  lands,  preserved  in 
< Memoirs,^  from  which  extraiits  have  bc)en  pub- 
lished, are  of  historical  value. 

Fanshawe,  Catharine  Maria,  Englisli  poet: 
b.  Chipstead,  Surrey,  England,  ^  Jtrty  1765 ;  d. 
Putney  Heath,  Surrey,  17  April  1834.  A  lively 
fancy,  brilliant  wit,  sound  sense,  and  personal' 
charm  made  this  lady  and  her  poetry  admired 
in  her  own  circle;  bot  she  rarely  consented  to 
publication,  and  only  her  riddle  on  the  letter 
H,  sometimes  credited  to  Byron,  is  generally 
known,  her  stanzas  not  having  been  collected. 

Fanshawe,  SrR  Richard,  English  diploma- 
tist, poet,  and  translator :  b.  Ware,  Hertfordshire, 
June  1608 ;  d.  Madrid,  Spain,  26  June  1666.  On 
t\}c  breaking  out  of  the  civil  wars  in  1641  he  en- 
gaged actively  in  the  royal  cause.  He  was  made 
a  baronet  in  1650,  and  sent  on  an  embassy  to 
Spain,  and  afterward  appointed  secretary  of 
state  for  Scotland.  He  was  taken  prisoner  at 
the  battle  of  Worcester  in  1651.  In  1661  and 
1662-3  he  was  employed  on  two  several  missions 
to  the  court  of  Lisbon,  in  the  former  of  which 
he  negotiated  the  marriage  of  Charles  11.  with 
Princess  Catharine,  and  on  his  return  in  1663 
was  advanced  to  a  seat  in  the  privy  council. 
In  1664  he  was  sent  ambassador  to  Madrid,  and 
negotiated  a  peace  between  England,  Spain, 
and  Portugal..  His  poetkal  abilities  were  above 
mediocrity,  as  is  evinced  by  his  translations  of 
the  <Lusiad>  of  Camoens,  the  <Pa«tor  Ftdo>  of 
Guarini,  the  *Odes^  of  Horace,  and  the  fourth 
book  of  the  ^JEntW  into  English  verse,  and 
Fletcher's  ^Faithful  Shepherdess*  into  Latin. 

Fantail,  an  Australian  flycatcher  of  the 
genus  Rhipidura,  having  a  fan-like,  and  in  some 
species  prolonged,  tail,  which  the  bird  opens 
and  shuts  gracefully  as  it  tumbles  about  in  the 
air  when  pursuing  its  agile  prey.  A  familiar 
species  is  R,  mottacilloides,  whose  habits  are 
wagtail-like,  .  ^   ,     ,r  j 

A  warbler  (Cisticola  cursitans)  of  the  Med- 
iterranean countries  and  eastwaid,  remarkable 
for  its  nest,  which  consists  of  soft  materials  en- 
closed in  two  leaves  stitched  together  to  sustain 
it,  much  after  the  method  of  the  tailor-bird  (q.v.). 
'A  small  variety  of  domestic  pigeon,  usually 
pure  white,  which*  holds  iti.  tail  erect  and  dis- 
tended like  a  fan.  ..     . 


Fantasia,  fan-ta-ze'a,  in  music,  a  species  of 
composition  in  which  the  author  confines  him- 
self to  no  particular  form  or  theme,  but  ranges 
as  his  fancy  leads  amid  various  airs  and  move- 
ments. Some  writers,  in  defining  this  word, 
confine  its  meaning  to  extempore  composition, 
and  make  this  distinction  between  capriccio  and 
fantasia;  namely,  that  the  former  is  a  collection 
of  singular  and  whimsical  ideas  strung  together 
by  an  excited  imagination,  and  written  down  at 
one's  leistfre,  but  the  latter  is  an  off-hand  exe- 
cution of  whatever  comes  across  the  mind  whUe 
playing  on  an  instrument. .  . 

Fantce,  or  Fanti,  fan-te^  a  country  of 
Africa,  on  the  Gold  Coast,  which  extends  about 
90  miles  along  the  shore  of  th^  Atlantic,  and 
70  inland;  lat,  5°  3o'  K.;  Ion.  i*  W.  The  in- 
habitants, called  Fantees,  were  at  one  time  the 
most  numerous  and  powerful  people  situated 
immediately  on  the  Gold  Coast ;  but  their  power 
was  almost  entirely  broken  after  l8ii  by  in- 
vasions of  the  Ashantees.  Their  country  now 
forms  a  district  of  the  British  Gold  Coast  Col- 
ony.  The  soil  is  fertile,  producing  fruits,  maize, 
and  tropical  vegetation  of  nearly  every  variety. 
The  custom  of  making  small  scarifications,  on 
the  upper  part  of  the  che^k-bones  awd  the  back 
of  the  neck  i)revails  amoiig  the  Fantees.  Their 
government  is  aristocratic  Their  head,  chief 
is  supreme  judge  or  governor,  and  is  attended 
by  a  council  of  old  men.  Each  towri  has  a 
chief.  At  one  time  they  had  several  large  cities. 
The  country  of  the  Fantees  is  populous  and 
prosperous,  owing  to  the  protection  afforded  by 
the  British  settlements,  and  particularly  by  Cape 
Coast  Castle.  In  1873  they  were  again  attacked 
by  the  Ashantees,  who  also  threatened  the  Brit- 
ish settlements,  and  competed  the  govemrtient 
of  Great  Britain  to  send  out  an  expedition  under 
Sir  Garnet  (now  Lord)  Wolseley  to  suppress 
them.  Consult:  Barrow,  < Fifty  Years  in  West- 
ern Africa' ;  Boyle,  ^Through  Fanteeland  and 
Coomassii> ;  McDonald,  ^The  Gold  Coast  Past 
and  Present' 

Fantoccini,  fan-t6-ch€'ne,  an  exhibition  of 
puppets,  or  a  dramatic  representation  on  a  small 
scale,  performed  by  figures  or  dolls,  an  amuse- 
ment of  which  the  Italians  are  extremely  fond, 
and  which  is  frequently  perf ortHed -tn  a  portable 
theatre  —  like  that  of  Punch  and  Judy. 

Fanum  Fortunae.     See  Panjo. 

Far  from  the  Madding  Crowd,  a  novel 
by  Thomas  Hardy,  published  1874.  It  is  per- 
haps the  best  example  of  his  earlier  manner, 
and  of  his  achievements  in  the  domain  of  com- 
edy. 

Farad  (from  Michael  Faraday),  the  stan- 
dard electrical  unit,  which  is  measured  by  the 
capacity  of  a  condenser  that  with  an  electro- 
motive force  of  one  volt  is  able  to  overcome 
a  resistance  equivalent  to  one  ohm  in  one  sec- 
ond, or  in  otT>er  words  the  resistance  offered  by 
a  cylindrical  copper  wire,  250  feet  long,  1/20 
inch  in  diameter,  the  ohm  being  the  magneto- 
electric  Unit.    See  Electrical  Unit. 

Faraday,  Michael,  English  scientist:  b. 
Newington  Butts,  England,  22  Sept.  1791 ;  d. 
Hampton  Court  25  Aug.  18(57.  He  received  lit- 
tle or  no  education  and  was  apprenticed  to  the 
trade  of  a  bookbinder.  During  his  term^  ot 
apprenticeship,'  a  few  scientific  works  fell  into 
his  hands,  which  he  read  with  avidity,  and  forth- 
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with  devoted  himself  to  the  study  of,  and 
experhnents  in,  electricity.  Having  attended  the 
lectures  given  in  1812  by  Sir  Humphry  Davy, 
and  taken  notes  thereon,  he  sent  them  to  that 
philosopher,  and  besought  some  scientific  occu- 
pation. The  reply  was  prompt  and  favorable. 
In  181 3  Faraday  was  appointed  chemical  assist- 
ant, under  Sir  Humphry,  at  the  Royal  Institu- 
tion. Faraday  discovered  in  1820,  the  chlorides 
of  carbon,  and,  in  the  following  year,  the  mutual 
rotation  of  a  magnetic  pole  and  an  electric  cur- 
rent. Those  w«te  strong  .encouragemeals  to 
proceed  on  the  path  of  discovery,  and  led  to 
the  condensation  of  gases  in  1823.  In  1829  he 
labored  hard,  and,  as  he  thought  at  the  time, 
fruitlessly,  on  the  production  of  optical  glass; 
but  though  unsuccessful  in  his  immediate  ob- 
ject, his  experiments  produced  the  heavy  glass 
which  afterward  proved  of  great  assistance  to 
him  in  his  magnetical  investigations.  In  18131 
the  series  of  ^Experimental  Researches  in  Elec- 
tricity,* published  in  the  ^Pnilosophicaf  Trans- 
actions,* began  with  the  development  of  the  in- 
duction of  electric  current?,  and  the  evolution  of 
electricity  from  magnetism*  Three  years  later 
Faraday  established  the  principle  of  definite  elec- 
trolytic action,  and,  in :  1846  received  at  the  same 
time  the  Royal  aiid  the  Rum  ford  medals  for  his 
discoveries  of  diamagnetism,  and  of  the  ,in0u- 
ence  of  magnetism  upon  light  respectively.  In 
1847  .  he  discovered  the  magnetic  character  of 
oxygen,  and,  also,  the  magnetic  relations  of 
flame  and  gases.  His  papers,  including  other 
contributions  to  th^  store  of  modern  science, 
are  too  numerous  to  mention  in  detail.  It  should 
be  observed  that  the  < Researches,'  though 
termed  ^Experimental,'  contain  many  hypo- 
thetical ideas,  and  many  inquiries  iiito  theories 
generally  adopted  up  to  their  time.  Among 
these  may  be  specified  the  considerstions  re- 
^)ecting  static  indncdon^  atmospheric  electricity, 
and  those  relating  to  lines  of  forae,  both  phy^i^ 
cal  and  representative^  on  which  having  suffi- 
ciently stated  his  views,  he  was  content  to  leave 
them  for  solution  to  time  and  future  experience. 
It  may  be  added  that  his  last  hypothetical  view 
relates  to  the  conservation  of  force,  and  that 
one  of  his  latest  papers  treats  of  the  division  of 
gold  and  other  metals.  In  1833  Faraday  was 
appoimed  professor  of  chemistry  in  the  Royal 
Institution,  London,  which  chair  he  continued 
to  hold  until  his  death.  In  1835  he  received 
from  goyemment^  a  pension  of  $1,500  per  an- 
num in  recognition  of  his  eminent  scientific 
merits.  In  1836  he  was  appointed  a  member  of 
the  senate  of  Lontdon  University.  From  1829 
to  1842  he  was  chemical  lecturer  at  the  Royal 
Academy.  In  18^  Faraday  was  elected  cor- 
respondmg  member  of  the  French  Academy. 
In  1825  he  was  chosen  a  Fellow  of  the  Royal 
Society,  and  in  1832  made  a  D.CL.  of  Oxford 
University.  He  was,  besides,  a  knight  of  several 
of  the  European  orders,  and  a  member  of  the 
chief  learned  and  scientific  societies  in  Europe 
and  the  United  States.  See  Tyndall,  <  Faraday 
as  a  Discoverer^  (1868);  Bence  Jones,  <Life 
and  Letters>  (1870)  ;  J.  H.  Gladstone,  <Life  of 
Michael  Faraday'  (1872)  ;  ThomDson,  ^Michael 
Faraday:  his  Life  and  Work'  (1898). 

Faraday  Effect.     See  Light. 

Faradism.     See  ELsciRiaTY  in  MsDiaNX. 

Farafeh.     See  Farafka. 


Parafra,  f^-ra'fra,  or  Farafeh,  an  oasis  ot 
the  Libyan  Desert,  in  Africa,  containing  several 
ruins  of  Greek  and  Roman  origin.  A  coarse 
woolen  cloth  and  earthenware  are  the  manufac- 
tures. 

Farallones  (fa  ral-yd'nes)  lalandc.  In  the 
Pacific,  off  the  coast  of  California,  about  28 
miles  from  the  entrance  to  the  Golden  Gate; 
a  group  of  six  small  rocky  islands.  A  large 
number  of  rabbits  are  found  on  the  islands  and 
many  sea-Hons  on  the  coast.  The  islands  -  are 
owned  by  a  company  who  market  the  eggs  of 
the  sea-gulls  and  murres  (allied  to  the  auk). 
A  lighthouse,  with  all  modem  equipment,  on 
the  southern  island,  is  360  feet  above  the  water. 

Parandok,  fa-ran'-dola' or  Parandole,  fa- 
ran'dol,  a  ds^nce  with  various  figures,  popular 
among  the  peasants  of  the  south  of  France  and 
the  neighboring  part  of  Italy.  It  is  performed 
by  men  and  women  taking  hands,  and  forming  a 
kmg  line,  and  winding:  in  and  out  with  a  wav- 
ing motk)ri.  The  dance  is  Often  used  in  excited 
gatherings.  The  figures  of  the  fcirandola,  by 
the  name  of  the  Spanish  dance,  were  once  well 
known  in  English  ball-roonls. 

Farce  (lUl.  /ar^a,  from  Lat.  farcire,Ho 
stuffs ),  a  dramatic  piece  of  a  broad  comic  char- 
acter. The  difference  between  it.  and  comedy 
proper  is  one  of  degree  and  not  of  kind.  The 
aim  of  both  is  to  excite  mirth;  buL  while  the 
latter  Joes  so  by  a  comparatively  faithful  ad- 
herence to  nature  and  truth,  the  former  assumes 
a  much  greater  license,  and  does  not  scruple 
to  make  use  of  any  extravagance  or  improoa- 
b'ility  thiit  may  serve  its  purpose,  It  does  not, 
therefore,  exhibit,  in  general,  a  refined  wit  or 
humor,  but  consists  of  ludicrous  rencontres,  ex^. 
aggeratioii  of  personal  peculiarities,  and  dialogues 
provocati\'e  of  fun.  The  beginnings  of  Greek 
and  Roman  comedy  consist  of  rustic  farces  or 
pantomimes  (see  Atsllatxm  FI^'bulje)  ;  the  first 
farces,  in  the  modem  sense,  were  composed  by 
the  fraternity  of  the  Bizoche  Tq.v.)  m  Paris, 
as  a  contrast  to  the  ecclesiastical  pjays  per- 
formed by  the  religious  orders.  The  most 
widely  celebrated  and  most  important  of  early 
farces  is  that  of  the  advocate  ^Maistre  Pierre 
Patelin,^  which  was  acted  in  the  15th  century, 
and  quickly  spread  itself  over  Italy  and  Ger- 
many. It  is  full  of  gehuine  comic  quality,  and 
its  dialogue  has  br^htness  and  reality.  The 
commedia  dell  'arte  of  Italy  were  of  a  farcical 
nature.  Moli^fe  elevated  and  refined  the  farce 
into  his  wonderful  series  of  comedies  of  char- 
acter. In  England  the  origin  of  the  modem 
farce  dates  from  about  the  commencement  of 
the  i8th  century.  Few  farces  have  kept  a  place 
in  literature.    ISee  Comedy;  Drama. 

Consult:  Chevaldin  (L.  R),  <La  Farce  de 
Patelin  et  ses  Imitations^  (Paris  i88p),  from 
the  work  by  Dr.  K.  Schaumbtn:g. 

Farcy,  in  horses,  depends  upon  the  same 
causes  as  glanders  (q.v.) — in  fact,  is  an  out- 
ward manifestation  of  glanders.  The  absorbent 
vessels  of  the  superficial  parts  of  the  body,  but 
usually  those  of  one  or  both  hind  limbs,  are 
inflamed,  tender^  swollen,  hafd,  and  knotted. 
The  vitiated  Ismiph  thus  poured  out  softens,  and 
tikefs  or  farcy  buds  appear.  Unlike  the  ulcers 
of  glanders,  they  are  sometimes  thought  to  be 
curaUe,  but  an  animal  apparently  cured  is  nof 
safe  to  be  with  other  horses,  as  the  contagium  •— 
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the  Bacillus  mallei'— *  almost  invariably  remains, 
and  the  animal  is  thus  a  centre  of  infection  and 
a  source  of  danger. 

Fardel-bound,  a  term  applied  to  sheep  and 
cattle  when  suffering  from  a  disease  caused  by 
the  retention  of  food  in  the  third  stomachi  or 
maniplies.  The  disease  frequently  arises  from 
the  eating  of  over-ripe  clover,  vetches^  or  rye 
grass.  The  food  being  tough  sind  indigestible, 
finally  causes  chronic  inflammation. 

Fareham,  far'am,  England,  a  market  town 
in  Hampshire,  at  the  head  of  a  short  arm  of  the 
Portsmouth  harbor,  and  six  miles  northwest 
of  Portsmouth. 

Farel,  GuiUaume,  g€  ydm  fa-rel,  Swiss  re- 
former: b.  near  Gap,  Dauphiny,  1489;  d.  Neuf- 
chatel,  Switzerland,  13  Sept.  1565.  At  an  early 
period  the  study  of  the  Bible  led  him  to  reject 
many  of  the  chief  doctrines  of  the  Roman  Cath- 
olic Church.  At  Basel,  in  1524,  he  publicly  sus- 
tained several  theses  in  support  of  Protestantism, 
and  he  afterward  preached  in  Strasburg,  Mont- 
beliard,  and  elsewhere.  In  1530  he  secured  the 
Dublic  adoption  of  the  reformed  doctrines  in 
Neufchatel.  Geneva,  however,  became  the  prin- 
cipal scene  of  his  labors.  Here,  in  the  religious 
conferences  of  1534  and  1535,  he  defended  his 
beliefs  so  successfully  that  the  reformed  parishes 
not  only  obtained  permission  to  hold  public 
religious  services,  but  the  council  formally 
embraced  the  Reformation.  In  concert  with  Cal- 
vin he  took  an  active  part  in  1536  at  the  dis- 
putation in  Lausanne,  when  the  Reformation 
was  embraced.  In  consequence  of  a  quarrel, 
arising  out  of  an  attempt  to  enforce  a  stricter 
moral  discipline,  he  was  banished  from  Geneva 
in  1538,  and  ultimately  took  up  his  residence  in 
Neufchatel.    See  Life,  by  Bevan  (1893). 

Fargo,  William  George,  American  capital- 
ist: b.  Pompey,  N.  Y,,  20  May  1818;  d.  Buffalo, 
N.  Y.,  3  Aug.  1881.  He  became  Buffalo  agent 
of  the  Pomeroy  Elxpress  Company  in  1843;  es- 
tablished the  first  express  company  west  of 
Buffalo,  in  1844;  and  in  1868  became  president 
of  the  great  corporation  controlling  the  whole 
West,  the  Wells- Fargo  Express  Company. 

Fargo,  N.  D.,  city,  county-seat  of  Cass 
County;  at  the  head  of  navigation  on  the  Red 
River;  on  the  Chicago,  M.  &  St.  P.,  the  North- 
cm  P.,  and  the  Great  N.  R.R.'s ;  opposite  Moore- 
head,  Minn.  It  contains  a  United  States  land 
office,  Fargo  College  TCong.),  the  State  Agri- 
cultural and  Mechanical  College,  St  John's  Hos- 
pital, high  school,  court-house,  watecworks^ 
street  railroad,  and  electric  light  plants,  several 
banks,  and  a  number  of  daily  and  weekly  news- 
papers. It  has  the  car  shops  of  the  Northern 
Pacific  Railroad,  flour-,  planing-,  and  paper- 
mills,  large  grain  elevators,  a  brewery,  and  large 
brick  yards.    Pop.  (1910)  I4,33i- 

Fargo  College,  a  coeducational  institution 
in  Fargo,  N.  D.;  founded  in  1888  under  the 
auspices  of  the  Congregational  Church.  In  1910 
there  were  in  attendance  376  students. 

FargUB,  Frederick  John  («Hugh  Con- 
WAV^Of  English  novelist:  b.  Bristol,  England, 
26  Dec.  1847;  d.  Monte  Carlp  15  May  1885. 
He  adopted  his  pseudonym  from  the  school  frig* 
ate  Conway,  stationed  on  the  Mersey,  which  he 
entered  when  be  was  13.  for  the  purpose  of 
training  for  a  seafaring  life.  He  subsequently 
entered  the  auctioneer  business,  employing  his 


leisure  in  writing  clever  •  newspaper  verse  and 
occasional  tales.  Some  songs  of  his  were  ac^ 
cepted  and  published  in  iS;[8,  a  volujne  of  verse 
in  1879;  but  it  was  the  issue  and  rapid  sale 
of  his  melodramatic  story,  Xalled  Back>  (1884), 
which  made  him  famous.  He  then  went  to 
London,  where  he  adopted  the  profession  of 
authorship.  His  other  writings  include:  ^Dark 
Days>     (1884);    <A    Family    Affair>     (1886); 

*  Slings  and  Arrows^ ;  ^A  Cardinal  Sin^  (1883) ; 
<  Bound  Together >    (1884). 

Faria,  fa*r€'a,  Manoel  Severim  de,  Portu^ 
guese  author:  b.  Lisbon,  Portugal,  1583;  d. 
Evora  25  Sept.  1655.  He  devoted  many  years  to 
the  study  of  his  country's  literature,  giving  his 
researches  and  thought  a  lasting  form  in  ^Va- 
rious Essays^  ^'^li  containing  appreciations 
and  biographies 'of  Camoens  and  other  great 
writers.  He  also  wrote  ^Jottings  of  PortugaP 
(i6ss). 

Faria  y  Souaa,  fa-re'a  S  so'za,  ManoeU 
Portuguese  historian  and  lyric  poet:  b.  near 
Pombeiro,  in  Portugal,  18  March  1590;  d.  Ma- 
drid, Spain,  3  June  1649.  A  passion  for  a  beau- 
tiful girl  first  awakened  his  poetical  genius. 
He  celebrated  her  under  the  name  of  Albania 
in  his  sonnets,  married  her  in  1613,  and 
went  to  Madrid.  But  he  did  not  succeed  there, 
and  returned  to  Portugal.  He  also  visited 
Rome,  and  gained  the  notice  of  Urban  VIII. 
Amon^  his  writings  are:  ^Discursos  Morales 
y  Politicos^ ;  ^Epitome  de  las  Historias  Por- 
tuguesas^ ;    and    a   collection    of   poems    called 

*  Fountain  of  Aganippe'    ([Fuente  de  Aganipe,  . 
Rimas  varias,  1644-6).    His  style  was  pure  and 
strong,  and  his  descriptions  full  of  vigor. 

Faribault,  far-i-bo',  Minn.,  city,  county- 
seat  of  Rice  County;  at  the  confluence  of  the 
Cannon  and  Straight  rivers;  on  the  Minneapolis 
&  St.  L.  and  the  Chicago,  M.  &  St.  P.  R.R.'s;  53 
miles  south  of  St.  Paul.  It  has  manufactories 
of  pianos,  carriages,  furniture,  boiler  works, 
foundry  products,  and  rattan  goods,  and  canning 
establishments,  breweries,  flour-,  planing-,  and 
woolen-mills.  Faribault  is  noted  for  its  fine 
schools,  both  public  and  private.  The  State 
schools  for  the  deaf,  dumb,  blind,  and  feeble- 
minded are  located  here.  .  The  Seabury  Divinity 
School,  the  Shattuck  Military  School  for  Ix^rs 
and  the  St.  Mary's  School  for  ^ris  are  flourish- 
ing institutions,  all  three  of  which  are  under  the 
auspices  of  the  Protestant  Episcopal  Church; 
Bethlehem  Academy  is  in  charge  of  the  sisters 
of  St.  Dominic.  Faribault  was  the  home  of 
Bishop  Whipple  (q.v.).  Faribault  became  noted 
in  1891,  because  of  a  controversy  which  arose 
regarding  the  incorporation  of  parish  schools 
into  the  public  school  system.  It  was  called  by 
many  then  a  new  movement;  but  it  was  similar 
to  the  plans  which  had  long  been  in  existence 
in  several  cities  and  towns  in  other  parts  of 
the  United  States;  as  Poughkeepsie,  Coming, 
Ogdensburg,  and  Plattsburg  in  the  State  of 
New  York;  and  several  places  in  Connecticut, 
Ohio,  and  in  other  States.  Pop.  (1910)  9,001. 
See  Parish  Schools. 

Faridpur,  Fnridpur^  fiir-Sd-poor,  or  Dacca. 
Jelalpur,  dak'ka  jef-ul-poor*,  a  district  in  the 
Dacca  division;  area,  2,267  Sjquafe  miles.  Pop. 
about  1,800,000. 

Farina,  fa-re'na,  Salvatore,  Italian  novel- 
ist :  b.  Sorso,  Sardinia,  10  Jan.  1846.  -  His  tales 
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ircrc  successful  from  the  first,  which  was  <Two 
Aimours^  (1869).  Among  the  others  are:  *A 
Secret'  (1870)  5  ^Forbidden  Fruit > ;  ^Romance 
of  a  Widower'  j  ^Doimina's  Treasure' ;  ^Cour- 
age and  Onward';  ^Little  Don  Quixote' 
(1890);  ^Living  for  Love'  (1890);  ^For  Life 
and  for  Death'  (1891).  The  sympathy  with 
lowly  life  and  the  rich  humor  of  his  stories 
have  gained  him  the  title  of  *The  Italian  Dick- 
ens.* He  is  the  best  known  abroad  of  all  Ital- 
ian novelists. 

Farina  (Lat.  *flour*),  a  term  popularly 
applied  to  a  food  product  made  from  white 
maize,  having  grains  coarser  than  those  of 
meal,  but  finer  than  hominy.  A  somewhat  sim- 
ilar preparation  is  made  from  the  inner  por- 
tion of  wheat  g^niin.  Farinaceous  dishes,  in 
which  farina  is  combined  with  milk,  fruit,  etc., 
furnish  a  light  and  nutritious  diet  for  invalids 
and  the  young.  In  early  works  on  botany  the 
pollen  of  flowers  was  styled  farina. 

ParinatOy  fa-re-na'to,  or  Farinati,  fi-rg- 
na'te,  Paolo,  Italian  painter:  b.  Verona  1524; 
d.  there  1606.  He  took  his  style  of  painting 
from  Veronese,  and  Guilio  Romano.  His  works 
are  characterized  by  wealth  of  imagination, 
graceful  but  not  always  correct  drawing,  com- 
bined with  harmonious  coloring.  He  finds  his 
modem  counterpart  in  the  English  Rosetti.  He 
painted  both  in  oil  and  fresco.  There  are  some 
fine  frescoes  of  his  in  the  choir  of  San  Nazaro 
at  Verona ;  his  wonderful  *  Miracle  of  the  Bread 
and  Fishes'  (1603)  is  in  the  church  of  San 
Georgio  Maggiore,  and  his  ^Finding  of  Christ 
in  the  Temple'  is  in  the  Berlin  Museum. 

Parinelli,  fa-re-nelle  (real  name  Caslo 
Broschi),  Italian  soprano  singer:  b.  Naples 
24  Jan.  170S;  d.  Bologna  15  Sept  1782.  He 
studied  under  Porpora,  and  went  from  Rome  to 
Vienna,  where  the  Emperor  Charles  VI.  loaded 
him  with  rich  presents.  In  1734  Parinelli  went 
to  London,  and  by  the  magic  of  his  singing 
so  delighted  the  public  that  Handel  was  obliged 
to  dismiss  a  rival  company  over  whom  he  pre- 
sided, in  spite  of  all  his  powers  and  popularity. 
Many  extraordinary  stories  are  related  of  Fari- 
nelli's  vocal  skill,  and  his  command  over  the 
feelings  and  sympathies  of  his  audience  appears 
to  have  been  unrivaled. 

Paringdon,  fir'ing-don,  or  Great  Paring- 
don,  England,  a  market  town  in  the  county 
of  Berks;  16  miles  southwest  of  Oxford.  Pop. 
3.133. 

Parini,  Luigi  Carlo,  loo-e'je  kar'lo  fa-re'- 
ne,  Italian  historian:  b.  Russi  22  Oct.  1812;  d. 
I  Aug.  1866.  He  studied  medicine  at  Bologna, 
but  early  entered  upon  a  political  career,  be- 
coming minister  of  public  instruction  in  1850, 
of  commerce  in  1861,  and  president  of  the  coun- 
cil in  1862  during  Cavour*s  administration.  His 
influence  contributed  much  to  the  union  of  cen- 
tral Italy  with  the  kingdom  of  Victor  Emman- 
uel II.  His  ^History  of  the  Roman  State  from 
181 5  to  1850'  (1850)  was  translated  into  Eng- 
lish: and  his  ^History  of  Italy,'  a  continuation 
of  Botta's  celebrated  work,  is  a  performance  of 
standard  merit. 

Parjeon,  far'jun,  Benjamin  Leopold,  Eng- 
lish novelist  of  Jewish  descent :  b.  London  1833 ; 
i,  Hampstead  i  Aug.  1903.  He  spent  some 
years  in  Australia  and  New  Zealand  as  journal- 
ist and  novelist,  and  was  the  editor  and  co-pro- 


prietor of  the  first  daily  newspaper  published  in 
the  latter  country.  His  first  successful  novel 
was  <Grif :  a  Story  of  Australian  Life'  (1870). 
It  was  followed  in  1871  by  <Blade-o'-Grass,' 
and  in  1872  by  ^Joshua  Marvel.'  Later  works 
of  his  include:  ^London's  Heart'  (1873)"; 
/Bread  and  Cheese  and  Kisses'  (1874)  ;  ^Love's 
Victory'  (1875)  ;  ^At  the  Sign  of  the  Silver 
Flagon'  (1876);  < Solomon  Isaacs:  a  Christmas 
Story'  (1877)  ;  ^ Aaron  the  Jew' ;  <Great  Porter 
Square:  a  Mystery'  (1884);  <The  House  of 
White  Shadows'  {1884);  <Self-doomed' 
(1885);  <Set  in  a  Silver  Sea'  (1886);  <The 
Nine  of  Hearts'  (1886);  <The  Tragedy  at 
Featherstone'  (1886);  <The  Secret  Inheritance' 
(1887);  <Toilers  of  Babylon'  (i888)  ;  <Miriam 
Rozella'  (1807) ;  ^The  Betrayal  of  John  Ford- 
ham'  (1897);  <Samuel  Boyd  of  Catchpole 
Square'  (1899) ;  *The  Mesmerists'  (1900) ; 
<Pride  of  Race'  (1900);  <The  Mystery  of  the 
Royal  Mail'  (1902;;  etc  Farjeon  has  been 
compared  with  Dickens  in  his  «sentiment  and 
minute  characterization.*  The  comparison  is 
not  altogether  a  happy  one,  and  the  knowledge 
that  it  had  been  made  affected  the  novelist's  style 
somewhat,  and  not  for  the  better. 

Parley*  Harriet.     See  Donlevy,  H.  F. 

Parley,  James  Lewis,  Irish  journalist:  b. 
Dublin,  IrelandjO  Sept  1823;  d.  London,  Eng- 
land, 12  Nov.  1885.  Established  in  Turkey  as  a 
bank  official,  he  became  correspondent  of  two  or 
three  great  London  dailies  and  speedily  made 
himself  an  authority  on  Turkish  questions.  His 
books  include:  *The  Resources  of  Turkey' 
(1862);  <Turkey:  Its  Rise,  Progress,  and  Pres- 
ent Condition'  (1866);  and  <Modem  Turkey' 
(1872). 

Parley,  John  Murphy,  Amerfcan  Roman 
Catholic  prelate:  b.  Newton,  Hamiltoxi.  county 
of  Armagh,  Ireland,  20  April  1842.  He  began 
his  college  studies  in  Ireland,  although  only  a 
youth  when  he  came  with  his  parents  to  Amer- 
ica. He  continued  his  studies  for  the  priest- 
hood in  St.  John's  College,  Fordham,  N.  Y., 
and  St.  Joseph's  Seminary,  Troy,  N.  Y.,  ana 
in  the  American  College  in  Rome.  He  was 
ordained  in  Rome  11  June  1870,  and  the  same 
year  returned  to  the  United  States  to  begin 
work  in  St.  Peter's  parish,  New  Brighton, 
Staten  Island.  In  1872  Archbishop  McCioskey 
of  New  York  chose  him  for  private  secretary. 
In  1884  Pope  Leo  XIII.  made  him  private  cham- 
berlain with  the  title  monsignor;  and  in  1891 
he  was  made  vicar-general  of  the  archdiocese  of 
New  York.  In  1892  he  was  made  domestic 
prelate  to  Leo  XHL,  and  in  1895  prothonotary 
apostolic,  all  of  which  positions  gave  him  special 
privileges.  In  December  1895  he  was  conse- 
crated titular  bishop  of  Zeugma,  and  became 
assistant  to  the  archbishop  of  New  York.  For 
several  years  he  was  permanent  rector  of  St. 
Gabriel's  Church,  New  York. 

When  the  see  of  New  York  became  vacant 
by  the  death  of  Archbishop  Corrigan  (1902),  the 
lists  of  names  sent  to  Rome  by  the  suffragan 
bishops  and  permanent  rectors,  each  had  at  the 
head  the  name  of  Bishop  Farley  as  first  choice 
for  archbishop.  He  received  his  appointment 
from  Leo  XIIL,  but  the  pallium  was  conferred 
under  Pius  X.,  on  12  Aug.  1903.  He  is  the 
fourth  archbishop  of  New  York  and  governs 
one  of  the  largest  Roman  Catholic  diooeses  in 
the  world,  containing  about  1,200,000  members 
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of  the  Church.  He  is  the  metropolitan  of  the 
ecclesiastical  province  of  New  York,  which  is 
composed  of  eight  dioceses  orAside  the  arch- 
diocese; six  in  the  State  of  New  York  and  two 
in  New  Jersey.  The  author  of  the  *Life  of 
Cardinal  McCloskey,^  Archbishop  Farley  has 
also  been  a  contributor  to  various  magazines, 
and  takes  great  intereist  in  movements  for  the 
social  welfare  of  the  city.  He  was  created  card- 
inal by  Pope  Pius  X,  30  Nov.  191 1.  At  present 
(1912),  the  archdiocese  of  New  York  com- 
prises a  Catholic  population  estimated  at  1,400,- 
000;  800  priests;  300  churches;  200  parochial 
schools;  I  theological  seminary;  6  orphanages; 
20  hospitals  and  other  institutions,  benevolent 
and  educational. 

Farlow,  William  Gilson,  American  bota- 
nist; b.  Boston,  Mass.,  17  Dec.  1844.  After 
fraduating  at  Harvard,  he  spent  several  years  in 
)urope  pursuing  his  favorite  study  and  became 
professor  of  cryptogamic  botany  at  Harvard  in 
1879.  His  publications  treat  mainly  of  marine 
algze,  fungi,  and  diseases  of  plants.  Upon  thes« 
subjects,  and  particularly  upon  cryptogamic  bot- 
any, he  is  considered  an  ,  authoritv.  He  also 
published:  <The  Potato  Rot>  (1875);  ^Diseases 
of  Olive  and  Orange  Tr6es>  (1876);  <Thc 
Marine  Algse  of  New  England*  (1881). 

Farm,  a  tract  of  land  devoted  to  agricul- 
ture, iinder  the  management  of  owner  or  tenant. 
The  size  of  farms  and  their  tenure  differ  very 
much  in  different  countries.  On  the  continent 
of  Europe,  where  peasant  proprietaries,  cultiva- 
tion by  the  metayer  system  (q.v.),  and  mixed 
tenures  prevail,  farms  are  generally  small.  In 
England,  where  the  land  is  in  the  hands  of  a 
comparatively  small  number  pf  proprietorSj  and 
is  let  out  to  farmers  who  pay  sf  fixed  rent  and 
make  a  trade  of  cultivating  theii;  holdings,  these 
are  in  many  localities  large  compared  with  con- 
ttnental  farms.  In  the  United  States  the  major- 
ity of  farms  are  owned  by  those  who  operate 
them.  In  1900  between  54  and  55  per  cent  were 
so  operated.  In  1890  tenants  operated  28.4  per 
cent  of  all  the  farms,  and  in  1900,  35.3  per  cent 
A  com  pa  natively  small  number  are  worked  by 
part  owners.  The  short  tenure  of  land  usually 
prevailing  in  England  and  Ireland  has  given  rise 
to  many  disputes  about  compensation  for  im- 
provements effected  by  tenants,  etc.  In  Scotland 
it  has  been  customary  to  give  a  lease  for  19 
years. 

In  these  statistics  the  term  *farm*  includes, 
as  defined  by  the  twelfth  census  of  the  United 
States,  *all  the  land,  under  one  management, 
used  for  raising  crops  and  pasturing  live  stock, 
with  the  wood  lots,  swamps,  meadows,  etc.,  con- 
nected therewith.  It  includes  also  the  house  in 
which  the  farmer  resides,  with  all  other  build- 
ings used  by  him  in  connection  with  his  farm- 
ing operations.*  As  thus  broadly  defined  the 
5»739»o57  farms  in  the  United  States  in  1900  em- 
braced, in  addition  to  the  general  farm,  the  cot- 
ton, the  sugar,  and  the  rice  plantations  of  the 
country;  large  ranges  in  the  western  States  (of 
which  however  the  area  actually  owned  or 
leased  is  very  small)  — as  well  as  smaller  stock 
farms  —  the  extensive  farms  devoted  to  the 
raising  of  grain ;  those  producing  chiefly  hay  and 
forage,  tobacco,  hemp,  or  hops,  orchard  fruits  or 
small  fruits;  truck  farms;  dairy  farms;  poultry 
farms ;  bee  farms ;  florists'  establishments ;  nurs- 


eries, etc  The  number  of  farms  in  the  United 
States  has  increased  so  rapidly  for  several  dec- 
ades that  in  1900  there  were  nearly  four  times 
as  many  as  in  1850  and  25.7  per  cent  more  than 
in  189a  Since  1880  the  average  size  of  farms 
has  increased,  being  in  1900  146.6  acres.  The 
number  of  farms  under  3  acres  is  41,882; 
and  of  farms  of  1,000  acres  and  over  47,276.  The 
medium-sized  farms  containing  from  100  to  174 
acres  represent  the  highest  value  per  acre.  The 
total  value  of  farm  property  in  the  United 
States  is  a  little  over  $20,514,000,000.  See  Agri- 
culture; Dairy  Industry,  American;  Live 
Stock;  Farm   Machinery,  American. 

Farman,  Elbert  £U,  American  jurist:  b* 
New  Haven,  Oswego  County,  N.  Y.,  23  April 
1831.  He  was  graduated  at  Amherst  College  in 
185^,  and  admitted  to  the  bar  in  1858  and  to  the 
United  States  courts  in  1862.  He  studied  inter- 
national law  in  Berlin  and  Heidelberg,  Germany^ 
in  1864-7;  was  district  attorney  of  Wyoming 
County,  N.  Y.,.in  1868-75;  Umted  States  dip- 
lomatic agent  and  consul-general  at  Cairo, 
Egypt,  in  1876-81 ;  \tras  a  member  tri?  the  Inter- 
national Commission  to  revise  the  judicial  codes 
of  Egypt  in  1880-1 ;  judge  of  the  mixed  tribunal 
of  Egypt  in  1.881-4;  and  United  States  member 
of  the  International  Commission  which  exam- 
ined the  claims  of  the  inhabitants  of  Alexandria 
for  losses  arising  from  the  bombardment  in 
1882,  1883,  and  1884,  He  secured  the  obelisk 
•Cleopatra's  Needle*  as  a  gift  of  the  khedive  to 
New  York,  in  1879;  made  large  collections  of 
ahcierit  coins  and  Egyptian  antiquities  which  he 
gave  to  the  Metropolitan  Museum  of  Art  in 
New  York. 

Farmail,  Ella.     See  Pratt,  Ella  Farman. 

Farmer^  Henry  Tudor,  American  poet:  K 
England  i7;82;  d.  Charleston,  '  S.  C,  January 
1828.  While  very  young  he  emigrated  to 
Charieston,  S.  C^  where  he  cohtinued  to  reside 
till  his  death.  He  published  a  small  volume  of 
poems  entitled  *  Imagination,  the  Maniac's 
Dream,  and  Other  Poems^  (1819) ;  also  an 
< Essay  on  Taste.* 

Farmer,  John,  American  genealogist:  b. 
Chelmsford,  Mass.,  12  June  1789;  d.  Concord,  N, 
H.,  13  Aug.  183&  He  published  in  1829  a  much 
valued  ^Genealogical  Register  of  the  First  Set- 
tlers, of .  New  England.  * 

Farmer,  Lydia  Hovt,  American  miscella-' 
neous  writer :  b.  Cleveland,  Ohio,  1842 ;  d.  27 
Dec.  1903.  She  was  married  to  E.  J.  Farmer. 
Her  works  include:  ^Aunt  Belindy's  Point  o£ 
View> ;  <The  Doom  of  the  Holy  City* ;  <  A  Story 
Book  of  Science^ ;  <A  Knight  of  Faith' ;  ^Short 
History  of  the  French  Revolution' ;  ^ Girls* 
Book  of  Famous  Queens' ;  ^What  America 
Owes  to  Women' ;  etc 

Farmer,  Moses  Gerrish,  American  elec- 
trician- b.  Boscawen,  N.  H.,  9  Feb.  1820;  d  Chi- 
cago, 111.,  25  May  1893.  He  was  graduated 
at  Dartmouth  College  in  1844.  He  invented 
several  electro-motors,  one  of  which  he  used 
in  his  workshop  to  drive  a  lathe,  and  another 
on  a  miniature  railway.  On  this  railway  he 
transported  by  electricity  the  first  passengers 
ever  so  carried  in  the  United  States.  In  1847 
he  moved  to  Framingham,  Mass.,  and  invented 
the  telegraph  fire  alarm.  In  1865  he  invented  a 
thermo-electric  battery  and  also  built  the  first 
dynamo,  and  in  1880  patented  an  automatic  elec* 
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trie  liffht  system.  Besides  these  inventions  he 
brought  to  light  and  perfected  many  others  of 
general  utility. 

Farmer,  Richard,  English  Shakespearian 
scholar:  b.  Leicester  28  Aug.  1735;  d.  Cam- 
bridge, England,  8  Sept  17^.  In  1767  he  pub- 
lished his  ^  Essay  on  the  Learning  of  Shake- 
speare,' which  passed  through  several  subsequent 
editions.  In  it  he  showed  that  Shakespeare's 
knowledge  of  classical  subjects  was  entirely 
obtained  through  translations,  which  he  often 
followed  very  closely.  He  was  appointed 
master  of  Emmanuel  College,  Cambridge,  in 
1775,  and  was  a  prebendary  of  Canterbury 
1782-8,  when  he  was  appointed  to  a  residentiary 
prebend  in  St  Paul's,  London. 

Farg^ers'  Alliance,  a  national  organization 
for  improving  agricultural' conditions,  advancing 
social  life,  securing  favorable  legislation,  etc.; 
at  first  non-political,  then  political,  then  non« 
political  again.  Originating  as  a  State  body  in 
Texas  about  187^  it  coalesced  in  1887  with  sim- 
ilar State  bodies  mto  a  national  one ;  and  in  1889 
joined  the  Knights  of  Labor  in  a  common  polit*- 
scal  party  called  the  National  Farmers'  Alliance 
and  Industrial  Union,  with  a  platform  demand- 
inff  more  greenbacks,  unlimited  free  coinage  of 
silver,  no  national  banks,  anti-speculation  laws, 
and  government  ownership  of  all  transportation 
lines.  The  southern  branch  added  a  demand  for 
{government  loan$  at  low  rates,  and  sub-treasur< 
les  to  bi^  and  store  farm  products.  In  the  West 
in  1890  the  party  put  up  its  own  candidates;  in 
the  South  it  adopted  and  dictated  the  Demo- 
cratic; it  carried  the  Kansas  and  Nebraska  legis- 
latures, held  the  balance  in  Illinois,  Mianesota« 
and  South  Dakota,  and  elected  nine  natiooal 
representatives,  atyl  one  senator  each  from 
South  Carolina  (nominally  Democrat),  Kansas, 
and  South  Dakota.  In  1892  it  fu$ed  with  others 
and  called  itself  the  People's  Party  (q.v.),  and 
nominated  for  President  James  B.  Weaver,  who 
received  over  1,000,000  votes;  but  the  southern 
branch  declined  to  change  its  political  affiliations, 
and  seceded,  the  Alliance  proper  going  out  ox 
politics*  again.  , 

Fanners'  I|l8titutel^  gatiberings  of  farmers 
held  annually  in  the  various  States,  sometsmea 
under  the  direct  management  of  the  a^riicultural 
colleges  and  sometimes  controlled  by  other  State 
officers.  The  object  of  these  institutes  is  m 
^eat  part  the  bringing  together  of  the  workers 
m  agrncultural  science  and  the  practical  farmers, 
for  the  discussion  of  questions  of  mutual  inter- 
est The  latest  agricultural  theories  are  pre- 
sented and  discussed  and  compared  with  the  re- 
sult of  practical  tests  and  long  experience.  The 
development  of  farmers'  institutes  has  been 
chiefly  due  to  the  impetus  given  to  the  agricul- 
tural interests  of  the  country  by  the  Morrill 
Land  Grant  Act  of  1862;  yet  they  are  to  some 
extent  an  outgrowth  from  agricultural  organ- 
izations existing  previous  to  that  date.  These 
gatherings  are  held  regularly  in  over  40  States. 
In  1899  over  2,000  institutes  were  held  in  this 
country,  and  the  special  appropriations  for  this 
purpose  aggregated  over  $140,000,  not  including 
$30,000  funds  estimated  as  expended  from  other 
sources.  Pennsylvania  and  New  York  lead  in 
the  number  of  institutes,  each  holding  300  or 
more  annually.  In  Wisconsin  the  institutes, 
numbering  120,  are  part  of  the  university  course 
in  agriculture.    Michigfan  has  200,  attended  by 


120,000  farmers.  In  Ohio,  88  counties  hold  insti- 
tutes. The  meetings  are  generally  in  the  winter 
when  the  farmers  are  free  to  attend  them.  The 
morning  sessions  are  principally  given  to  ad- 
dresses with  discussions,  question-box  methods, 
etc.,  and  in  the  evenings  there  are  popular  lec- 
tures. 

Farmers  so  frequently  demand  on  the  part  of 
institute  workers  a  wide  range  of  scientific  and 
practical  knowledge,  and  the  latest  information 
regarding  agricultural  progress  throughout  the 
world,  that  it  is  impossible  to  meet  the  demand 
made  on  agricultural  colleges  and  experiment 
stations  in  this  direction.  Under  different 
names,  meetings  of  farmers  in  many  respects 
similar  to  those  in  the  United  States  are  held 
in  other  countries.  In  some  parts  of  Europe, 
teaching  of  farmers  by  itinerant  instructors  is 
very  thoroughly  oi'ganized.  See  Agriculture; 
Agriculture,  Department  of;  Agricultural 
Experiment  Station  ;  Colleges,  Land  Grant. 

Parmera*  Katfonal  C<mm88,  an  organiza- 
tion having  for  its  object  the  advancement  of 
tiie  agricultural  interests  of  the  Union,  and  com- 
posed of  the  same  number  of  delegates  from 
each  State  (or  Tcrritoty^  as  the  latter  is  en- 
titled to  in  Its  representation  in  the  United  States 
Congress.  The  delegates  are  appointed  by  the 
governors  of  their  respective  States  or  bv  some 
other  State  official.  All  heads  of  State  bureaus 
of  agriculture  are  considered  members,  snd  one 
representative  from  each  agricultural  college. 

Farming.  See  Agriculture;  Agricultural 
CHEMXStRY;  Dairying;  Dairy  Cattle;  etc. 

Farmington,  M^ine^  town,  county-seat  of 
Franklin  County,  on  the  Satjdy  River  and  the 
Maine  Cent,  and  Sandy  River  R.R,'s;  30  miles 
northwest  of  Augusta,  on  a  direct  rotite  from  the 
south  to  Rangcley  Lakes.  It  is  a  business  and 
educational  centre,  acd  hai  several  banks,  hotels, 
a  courthouse,  a  weekly  paper,  and  some  manu- 
factories. The  town  includes  several  villages,  of 
which  Farmington  Village  (incorporated)  is  chief. 
Farmington  Academy  (1807)  ^as  succeeded  in 
1863  by  a  State  normal  sdiool,  which  has  «radu- 
atwl  over  1,300  teachers.  The  Abbott  Famiiv 
School  for  Boys  (1844)  opened  in  1903  with 
new  buildings.  Cutler  Memorial  Library  (1903) 
is  a  model  granite  building.  Here  for  years 
lived  the  author  Jacob  Abbott  (q.v.) ;  John 
S.  C,  Abbott  (q.v.),  was  once  a  pastor  here; 
and  this  is  the  birthi^ace  of  Lilliaa  Norton 
(Mme.  Zoltan  Dome),  the  prima  donna,  known 
as  Madame  Nordica.    Pap.  (1910)  3,21a 

Farmington,  Mo.,  city,  county^seat  of  Saint 
Francois  County;  about  35  miles  from  the  near- 
est point  on  the  Mississippi.  It  is  two  miles 
from  a  railroad  station  (De  Lassus).  It  is  the 
site  of  the  Farmington  Baptist  College,  Elwood 
Seminary  for  Girls,  and  Carleton  Institute.  Its 
manufactures  are  flour,  lumber,  wagons,  car- 
riages, agricultural  and  mining  implements. 
There  are  lead-mines  near.    Pop.  (1910)  2,613. 

Farmville,  Va.,  town,  countv-seat  of  Prince 
Edward  County;  about  40  miles  southeast  of 
Ljmchburg;  on  the  Appomattox  River,  and  the 
Norfolk  &  W.  R.R.  Here  is  the  State  Female 
Normal  School.  Farmville  has  a  large  manu- 
facture of  tobacco.     Pop.  (1910)  2,971. 
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Farmville  and  High  Bridge,  Engagements 
at  (and  the  surrender  of  the  Army  of  North- 
B»N  Virginia  at  Appomattox  Court- House). 
Farmville,  on  the  south  bank  of  the  Appomattox, 
70  miles  southwest  of  Richmond,  is  noted  as  the 
place  where  Gen.  Grant  opened  his  correspond- 
ence with  Gen.  Lee  which  led  to  the  surrender  at 
Appomattox.  After  the  battle  of  Five  Forks 
<i  April  1865)  and  the  successful  assault  on  the 
Petersburg  Imes  (2  April),  Lee  retreated  and 
Grant  pursued.  Sheridan,  with  his  cavalry  and 
the  Fifth  corps,  3  April,  pushed  for  the  Danville 
railroad,  keeping  south  of  the  Appomattox,  fol- 
lowed by  the  Second  and  Sixth  corps  in  the  di- 
rection of  Amelia  Court-house,  while  Gen.  Ord 
with  the  Twenty-fourth  corps  and  a  division  of 
the  Twenty-fifth,  moved  along  the  South-side 
railroad  for  Burkesville.  On  4  April  Sheridan 
struck  the  Danville  road  near  Jetersville,  and 
learned  that  Lee  was  at  Amelia  Court-house,  eight 
miles  northeast.  He  immediately  entrenched  the 
Fifth  corps  and  awaited  the  arrival  of  Gca  Meade 
with  the  Second  and  Sixth  corps.  Meade  found 
the  roads  so  obstructed  with  Sheridan's  cavalry 
that  he  did  not  get  up  until  the  afternoon 
of  5  April.  Ord  reached  Burkesville  on  the 
evening  of  the  5th.  He  had  been  directed  by 
Grant  to  cut  the  bridges  in  Lee's  front,  to 
intercept  his  movements  toward  Danville  and 
Lynchburg,  and.  await  orders  at  Burkesville. 
To  cut  the  High   Bridge,   four  miles   east  of 


Farmville,  Ord,  before  daybreak  of  the  6th,  sent 
two  small  infantry  regiments  (54th  Pennsylva- 
nia and  123d  Ohio),  and  80  officers  and  men 
of  the  4th  Massachusetts  cavalry,  all  under  com- 
mand of  Col.  Francis  Washburn,  with  order* 
to  push  rapidly  for  the  bridge  and  burn  it 
After  Washburn  had  gone,  Ord  sent  Gen.  Theo- 
dore Read,  his  chief-of-staff,  with  a  small  party 
to  overtake  him  and  reconnoitre  well  before 
moving  up  to  the  bridge.  Soon  after  Read 
had  gone,  Ord  received  a  despatch  from  Sheri- 
dan that  Lee  was  moving  west  of  Jetersville  and 
making  apparently  for  Burkesville,  upon  which 
he  put  his  command  in  position  to  meet  him 
and  sent  an  officer  to  caution  Read  that  Lee's 
army  was  in  his  rear  and  that  he  must  return 
by  pressing  on,  crossing  the  Appomattox,  and 
going  around  by  Prince  Edward  Court-house. 
This  last  officer  was  driven  back  by  Lee's 
cavalry.  Read  overtook  Washburn,  took  the 
cavalry  into  Farmville,  examined  the  country, 
returned  to  the  infantry  and  pushing  on,  was 
within  two  miles  of  High  Bridge,  when  about 
noon,  he  ran  into  Lee's  advance,  Rosser's  and 
Munford's  divisions  of  cavalry.  Read  and  Wash- 
burn drew  up  the  little  band  of  cavalry  and 
500  infantry  and  began  one  of  the  most  gal- 
lant fights  of  the  Civil  War.  Again  and  again 
they  led  the  cavalry  in  successive  charges.   Read 


and  Washburn  fell  mortally  wounded,  and  at 
last  not  an  officer  of  the  cavalry  remained  alive 
or  unwounded,  to  lead  the  men,  and  the  entire 
command,  cavalry  and  infantry,  was  enveloped 
and  surrendered. 

At  6  A.M.  6  April,  the  Second,  Fifth,  and 
Sixth  corps  moved  from  Jetersville  up  the  line 
of  the  Danville  road  toward  Amelia  Court-house,  j 
where  it  was  hoped  to  intercept  Lee,  but  during] 
the  night  Lee  had  moved  west,  and  when  this 
was  discovered,  after  a  march  of  four  miles, 
the  advance  on  Amelia  Court-house  was  sus- 
pended and  the  three  corps  marched  westward 
parallel  to  Lee's  line  of  retreat  and  endeavoring 
to  head  him  off  or  bring  him  to  a  stand.    The 
Second   corps  came  up  to  Gordon's  corps  at 
Flat  Creek  and  was  for  a  time  checked  but, 
fording  the  creek,  drove  Gordon  off  and  fol- 
lowed him  to  Sailor's  Creek;  where  he  made 
a  stand,  but  was  again  driven  with  a  loss  of 
13  colors,  three  guns,  several  hundred  prisonerSi 
and  more  than  200  wagons.  During  the  day  the 
Second  corps  had  taken  about  1,700  prisoners, 
four   guns,   and   more   than   300   wagons   and 
ambulances.  Its  loss  was  about  400  men.  While 
the  Second  corps  was  thus  engaged,  the  Sixth 
corps   on   its   left,   with   the  cavalry  divisions 
of  Crook  and  Merritt  had  overtaken   and  at- 
tacked the  commands  of  Ewell  and  Anderson  on 
Sailor's  Creek,  routed  them  with  a  severe  loss 
in  killed  and  wounded,  and  took  many  thousand 
prisoners,  among  them  six  general  officers,  m- 
cluding  Gen.  Ewell.    The  Confederates  contin-- 
ued  their  retreat.    Longstrect  with  the  divisions 
of  Field,  Hcth,  and  Wilcox  marched  to  Farm- 
ville, crossed  to  the  north  bank  of  the  Appo- 
mattox and,  on  the  morning  of  the  7th,  began 
to    move    out    on    the    road    passing    through 
Appomattox   Court-house  to   Lynchburg.     Fitz 
Hugh  Lee  with  all  his  cavalry  followed  Long- 
street,     Gen.   Gordon   with  the   other   half  of 
Lee's  army,  crossed  at  High  Bridge.    On  the 
morning  of  the  7th  the  Union  army  continued 
the   pursuit,   the    cavalry,    with    the    exception 
of  one  division,   and  the   Fifth   corps   moving 
by  Prince  Edward  Court-house;  Ord,  with  his 
command,  the  Sixth  corps  and  Crook's  cavalry 
division  on  Farmville;  the  Second  corps  by  the 
High  Bridge  road.    With  great  difficulty  Crook's 
cavalry  waded  the  river  above  Farmville,  and 
Grregg's   brigade    in   moving   out    was    fiercely 
assailed  by   Fitz   Hugh   Lee  and  driven   back 
across  the  river,  Gregg  and  many  of  his  men 
being  captured.    Meanwhile  Ord  and  the  Sixth 
corps  had  come  up  to  find  the  bridges  destroyed^ 
the  water  too  deep  for  fording,  and  Lee's  army 
in  plain  view  on  the  opposite  bank,  drawn  up 
for  battle.    The  Second  corps,  pursuing  Gordon, 
came  to  High  Bridge  just  as  Gordon's  corps 
and  Mahone's  division  had  crossed  and  set  fire 
to    it    and   the    wagon    road   bridge   below    it. 
Barlow,  whose  division  was  in  advance,  threw 
forward  his  head  of  column,  which  seized  the 
wagon  road  bridge,  extinguished  the  fire,   and 
moved    across,    Mahone's    division    after    some 
sharp  skirmishing,  retiring  in  a  northwest  direc- 
tion, Gordon's  corps  moving  along  the  railroad 
toward    Farmville.      Barlow    followed    Gordon, 
while  Humphreys  led  Miles'  and  De  Trobriand's 
divisions  after  Mahone  and  at  i  p.m.  came  up  to 
Lee's  army  in  an  entrenched  position,  its  left  four 
miles  from  Farmville,  on  the  crest  of  a  long  slope 
of  open  ground,  covering  the  roads  to  Lynch- 
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trafg.  Poaffue's  i6  gvins  opened  on  Iiim^  he 
threw  forward  skirmishers,  and  an  unsuccessful 
attempt  was  made  to  take  the  position  in  flank. 
Barlow  was  sent  for  but  did  not  get  up  until 
sunset.  Meanwhile  Miles  saw  an  opening  and 
attacked  with  part  of  a  brigade  and  was  repulsed 
with  considerable  loss.  Barlow,  who  had  fol- 
lowed Gordon,  attacked  him  and  succeeded  in 
cutting  o£F  a  large  train  of  wagons,  which  he 
destroyed,  and  then  rejoined  his  corps,  which 
bivouacked  within  loo  yards  of  Lee's  position. 
The  loss  of  the  Second  corps  during  the  day 
was  571,  and  it  had  captured  19  guns,  many 
wagons,  and  had  held  Lee  from  continuing  his 
retreat,  until  such  time  as  Sheridan  and  Ord 
were  fast  gaining  his  line  of  escape. 

At  5  P.M.  Gen,  Grant,  from  his  headquar- 
ters at  FarmviUe,  wrote  Gen.  Lee  asking  the 
surrender  of  his  army.  This  was  sent  through 
the  Second  corps  lines  at  half  past  eight,  and 
within  an  hour  Lee  replied,  asking  the  terms 
that  would  be  offered  on  condition  of  his  sur- 
render. During  the  night  Lee  retreated,  Gordon 
leading  and  Longstreet  bringing'  up  the  rear. 
The  Second  and  Sixth  corps  fi>lIowed  Long- 
street  closely,  and  Sheridan,  with  his  cavalry, 
followed  by  the  Fifth  corpA  and  Ord's  com- 
mand, marched  on  the  south  side  of  the  Appo- 
mattox, captured  at  Appomattox  Station  four 
trains  of  cars  loaded  with  supplies  for  Lee's 
army,  25  -guns,  and  a  large  park  of  wagons, 
and  drove  Lee's  advance  forces  back  to  Appo- 
mattox Court-house.  On  the  morning  of  9  April 
Sheridan  advanced  but  his  cavalry  was  being 
pushed  back  just  as  Ord,  who  had  marched  all 
night,  had  formed  in  his  rear,  and  the  Army 
of  Northern  Virginia  had  made  its  last  effort. 
Sheridan  and  Ord  were  in  its  front ;  the  Second 
and  Sixth  corps  were  close  on  its  rear,  negotia- 
tions were  in  progress,  hostilities  were  suspended 
and  about  3  o'clock  in  the  afternoon,  9  April, 
the  terms  of  surrender  were  agreed  upon,  and 
the  War  of  the  Rebellion  was  practically  ended. 

Consult:  ^Battles  and  Leaders  of  the 
Civil  War>  (Vol.  IV.) j  Gen.  Grant's  <  Personal 
Memoirs^  (Vol.  IL)  ;  Gen.  Sheridan's  ^Personal 
Memoirs>  (Vol.  IL)  ;  Humphreys',  <The  Vir- 
ginia Campaign  of  1864-5^ ;  ^Official  Records^ 
(Vol,  XLVL);  Powell,  ^History  of  the  Fifth 
Army  Corps^ ;  Walker,  ^History  of  the  Second 
Army  Corps.^  E.  A.  Carman. 

Fame,  fam,  or  Feme  (fern)  Islands,  or 
The  Staples,  a  group  of  islands  in  the  North 
Sea,  belonging  to  England;  about  two  miles 
from  Bamborouch.  Saint  Cuthbert  lived  for 
some  years  on  the  largest  island  of  the  group 
and  died  here ;  ruins  of  the  old  abbey  of  which 
he  was  prior,  of  the  ancient  chapel,  and  of  a  peal 
tower  still  exist  These  islands  have  been  the 
scene  of  several  disastrous  shipwrecks,  one  of 
which,  that  of  the  Forfairshire  steamer  (1838), 
occasioned  a  display  of  remarkable  heroism  by 
Grace  Darling,  daughter  of  the  keeper  of  one  of 
the  lighthouses.  Another  steamer,  the  Pegasus, 
going  from  Leith  to  Hull,  was  lost  here  in  1843 
and  60  individuals  perished.  There  are  three 
lighthouses  on  the  islands. 

Pamese,  Alessandro,  a-les-san'dro  far-na'- 
se,  Italian  general:  b.  Rome  1547;  d.  Arras, 
France,  3  Dec.  1592.  He  served  his  first  cam- 
paign under  Don  John  of  Austria,  and  distin- 
guished himself  in  the  battle  of  Lepanto  in  1571. 


In  '577  Fhilip  II.  ordered  him  to  lead  back  the 
Spanish  troops,  which  Don  John  had  been 
obliged  to  dismiss  from  Flanders ;  and  Don  John 
dying  that  year,  Alessandro  was  made  governor. 
He  recovered  Maestricht  and  several  other  cities, 
and  succeeded  in  reconciling  the  Catholic  part  of 
the  insurgents  to  the  Spanish  government.  The 
Protestants,  however,  formed  the  Union  of  •■ 
Utrecht  (i579),  and  called  in  the  Di^ke  of  An- 
jou,  a  brother  of  Henry  III.  of  France,  to  de- 
fend them.  He  appeared  at  the  head  of  an  army 
of  25,000  men;  but  Alessandro  was  constantly 
successfuL 

Fanicse,  AlesMndro.     See  Paul  IIL,  Pope. 

Pamese  Bacchus,  a  torso  of  Bacchus,  an 
example  of  Greek  scu^ture  of  the  ^  century 
B.C.    It  is  in  the  National  Mjuseum  at  Naples. 

Famese  BuU,  a  group  of  statuary  repre- 
senting Dirce,  whom  the  sons  of  Antiope,  her 
slave,  are  preparing  to  bind  to  the  horns  of  the 
wild  bull,  which  Dirce  had  intended  to  be  the  in- 
strument of  her  vengeance  upon  Antiope.  This 
is  the  most  elaborate  and  dramatic,  almost  melo^ 
dramatic,  group  to  be  found  among  the  monu- 
ments of  Greek  art  It  is  the  work  of  the 
vivacious  Rhodian  school,  executed  by  Apollo- 
nius  and  Tyriscus.  Having  been  transported  to 
Rome,  it  was  lost  sight  of  fo^  some  hundreds  of 
years.  It  was  dug  up  in  excavating  the  baths  of 
Caracalla  and  in  1786  sent  from  the  Palazzo 
Famese  to  the  National  Museum  at  Naples. 

Farncse,  EluEabetlu    See    Elizabeth    Far* 

NESS, 

Famese  Hercules,  a  colossal  statue,  dating 
from  the  age  of  Hadrian,  supposed  to  be  a  mar- 
ble copy  by  Glyeon  of  a  bronze  by  Lysippus.  It 
is  an  example  of  the  turgidity  and  exaggeration 
which  marked  the  decadence  of  Greek  sculpture, 
wherein  passion  for  scientific  display  of  triumphs 
over  all  sense  of  ideal  beauty,  proportion  and 
repose.  Hercules  is  represented  as  leaning  on 
his  club,  holding  in  one  hand  the  Hesperidian 
fruit  The  statue  was  dug  up  in  the  baths  of 
Caracalla  and  passed  through  the  Famese  family 
to  the  musetun  at  Naples. 

Famese  Homer,  a  bust  of  the  Father  of 
Poetry,  which  evidently  belongs  to  the  later 
period  of  Greek  sculpture.  It  is  in  the  National 
Museum  at  Naples. 

Famese  Juno,  a  colossal  head,  a  copy  of  a 
bronze  original,  representing  Hera,  'the  Queen 
of  Gods.*  It  is  in  the  National  Museum, 
Naples. 

Famese,  Minerva,  The,  an  archaic  statue 
of  Athene,  found  at  Velletri,  at  the  foot  of  the 
Alban  Hills,  Italy.  It  is  supposed  to  be  a  copy 
of  the  chrvselephantine  statue  of  Phidias,  which 
stood  in  the  main  shrine  of  the  Parthenon. 

Famham,  farn'am,  Elixa  Woodson  Bur- 
haus,  American  philanthropist:  b.  Rensselaer- 
ville,  N.  Y.,  17  Nov.  1815;  d.  New  York  15  Dec. 
1864.  She  traveled  extensively;  returned  to 
New  York  in  1841 ;  visited  the  State  prison  and 
lectured  to  the  women  convicts ;  and  was  matron 
of  the  Sing  Sing  State  Prison  for  four  years. 
She  was  the  author  of:  < California,  Indoors  and 
Out> ;  <\Ijr  Early  Days>  (1859)  ;  and  ^Woraan 
and  Her  Era'  (1864),  her  most  finished  work. 

Famham,  Ralph,  American  soldier:  b. 
Lebanon,  Me.,  1756;  d.  Acton,  Me.,  i86i.  He 
was  the  last  survivor  of  the  Battle  of  Bunker 
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Hill,  and  the  first  settler  in  Acton.  A  public 
concert  was  given  in  his  honor  in  Boston,  Octo- 
ber i860,  at  which  he  was  present.  He  was  104 
years,  9  months,  and  19  days  old  when  he  died. 

Pamham,  Roswell,  American  soldier  and 
lawyer :  b.  Boston,  Mass.,  23  July  1827.  He  was 
graduated  at' the  University  of  Vermont  in  1849. 
admitted  to  the  Orange  County  bar  in  1857,  and 
served  as  State  attorney  1859-61.  During  the 
Civil  War  he  was  successively  lieutenant  of  the 
I  St  Vermont  Regiment ;  provost-marshal  of  New- 
port News,  Va. ;  and  lieutenant-colonel  of  the 
I2th  Vermont  Regiment  from  enlistment  to  dis- 
bandment  He  was  governor  of  Vermont 
1880-2. 

Pamham,  or  West  Famham,  Canada,  in 
the  province  of  Quebec;  on  the  Yamaska  River, 
the  Canadian  P.,  and  the  C  V.  R.R.'3;  about 
40  miles  southeast  of  Montreal  The  chief  man- 
u&ctures  are  beet-root  sugar,  flour,  and  dairy 
products.    Pop.  3,ooa 

Pamwotth,  farn'werth,  England,  a  market 
town  in  Lancashire^  three  miles  southeast  of 
Bolton.  It  has  a  grammar  school  founded  in 
171 5,  and  among  its  industrial  establishments 
are  paper-mills,  iron  foundries,  cotton-mills,  col- 
lieries, brick  works,  etc.  The  Bolton  water- 
works are  at  Famworth.    Pop.  25,927. 

FarOy  fa'rS,  Portugal,  a  seaport  on  the 
south  coast,  capital  of  Uio  district  of  Faro,  on  a 
bay  protected  by.  islands:  It  contains  an  old 
castle  surroundeid  by  Moorish  fortifications. 
The  town  is  well  built,  and  has  a  fine  square,  a 
cathedral,  and  a  number  of  good  schools*.  *  There 
is  a  considerable  trade,  chiefly  in  oranges,  dried 
fruits,  oil,  cork,  wine,  etc.  Deposits  of  antimony 
and  of  salt  are  in  the  neighborhood  In  1722 
and  1755  the  city  suffered  great  damage  and  loss 
of  life  from  earUnquakes. 
•  Faro,  fft'r6,  is  a  gambling  game  pure  and 
simple.  A  pack  of  cards  is  fastened  in  a  clip, 
face  downward,  so  that  one  card  at  a  time  can 
be  withdrawn.  The  spectators,  before  it  is 
turned  face  upward,  bet,  some  that  it  will  be 
one  kind  of  card  in  value,  such  as  ace,  king, 
queen,  or  jack;  others  that  it -will  have  this  or 
that  number  of  *pips»  on  it;  others  that  it  will 
be  red  or  black.  When  all  have  been  drawn  but 
the  last  three  the  betting  is  restricted  as  to  their 
o^der  of  appearance^  Faro  was  iotroHduced  ij^to 
France  by  the  Venetian  ambassador  in  1674,  in- 
a  form  like  bassette;  but  so  many  nobles  were 
ruined  by  this  game  that  Louis  XIV.  made  a  law 
against  it.  To  elude  this  law  it  was  called  pour 
et  contre,  which  gave  rise  to  new  prohibitions,  to 
evade  which  the  name  Pharaoh  was  adopted. 
Faro  is  not  a  common  game  in  the  United 
States,  although  it  is  played  at  the  large  gam- 
bling houses  in  New  York,  Chicago,  Long 
Branch,  N.  J.;  Siaratoga,  N.  Y.,  and  on  the 
Pacific  coast.    See  Gambltng. 

Faroe,  i^'rd,  or  Par5er  Islands  (that  is 
*Sheep  Islands'),  a  group  of  islands  in  the 
Northern  Ocean,  lying  between  lat.  61*  20'  and 
62**  25'  N.,  about  280  miles  southeast  of  Iceland, 
and  about  190  miles  northwest  of  the  Shetland 
Islands;  area. 514  square  miles.  They  belong  to 
Denmark,  and  consist  of  about  20  islands,  of 
which  17  are  inhabited.  The  largest  islands 
arc  Stromo  (144  square  miles),  Ostero, 
Sando,  Sudero,  and  Vaago.  The  islands  gener- 
ally present  steep  and  lof^  precipices  to  the  sea ; 


the  surface  rises  toward  the  interior,  Slattar- 
atinde  in  Ostero  being  2^94  feet  high,  while  a 
pinnacle  called  the  Witch's  Finger  is  said  to  be 
3,000  feet.  The  climate  is  milder  than  the  lati- 
tude might  indicate,  but  the  weather  is  very  va- 
riable; the  annual  nunfali  is  about  70  inches. 
Sheep  and  horses  can  winter  in  the  open  air. 
The  soil  is  generally  thin;  barley  is  the  only 
cereal  that  comes  to  maturity;  turnips  and 
potatoes  thrive  welL  There  are  no  trees,  but 
plenty  of  excellent  turf,  and  also  coaL  The 
wealth  of  the  inhabitants  is  chiefly  derived  from 
fishing  smd  the  feeding  of  6heep.  The  feathers 
of  sea-fowl  form  an  important  article  of  trade. 
Some  horses  and  cattle  are  kept ;  the  former  are 
small,  but  strong  and  hardy-  Thorshavn,  in 
Stromd,  is  the  seat  of  government,  and  the  only 
town.  These  islands  have  belonged  to.  Denmark 
since  138a  The  inhabitants  are  Norse^  and 
speak  a  Norse  dialect  in  which  there  are  a  num- 
ber of  old  ballads  eixtant;  the  official  language 
is  Danish.  They  have  a  home  government  and 
are  also  represented  in  the  Danish  Parliament 
by  two  representatives  elected  hy  the  people. 
Pop.  about  15,000.  Consult:  Jeaffreson,  ^The 
Faroe  Islands.^ 

Farqufaar,  Anna,  American  author  (Mar- 
garet* AtLSTow),  who  became  Anna  Farquhar 
Bergengren  on  marrying,  26  Jan.  1900,  Ralph 
Bergengren. 

Farquhar.  far'kwar,  George,  Irish  drama- 
tist': b.  Londonderry  1678;  d.  April  1707.  About 
1606-8  he  went  to  London,  where  he  commenced 
writing  for  the  stage.  His  first  production  was 
^ Love  and  a  Bottle,*  performed  with  great  suc- 
cess in  1699.  In  1700  he  added  to  his  reputation 
b(y  his  comedy  of  ^The  Constant  Couple^^  in 
which,  under  the  character  of  Sir  Harry  Wild- 
air,  he  exhibited  a  lively  picture  of  the  foppish 
fine  gentleman  of  the  end  of  the  17th  century. 
In  1701  appeared  ^Sir  Harry  Wildair,*  a  sequd' 
to  the  former;  and  the  following  year  he  pub- 
lished a  volume  of  ^Miscellanies.*  '* The  In- 
constant, or  the  Way  to  Win  Him,*  appeared 
in  1703,  and  is  among  those  which  have  kept 
possession  of  the  stage.  .  In  X7oj5  appeared  ^The 
Recruiting  Officer,*  one  of  his  most  popular 
plays  J  and  this  was  succeeded  by  ^The  Beaux' 
Stratagem,*  which  is  reckoned  his  masterpiece. 
It  is  no  mean  testimony  of  the  dramatic  talents 
of  Farquhar  that  three  of  his  plays  are  still 
favorites  with  the  public.  His  wit  is  genuine 
and  spontaneous,  and  his  characters  are  admir- 
ably supported,  and  drawn  from  nature.  His 
plots  excel  in  the  arrangement  of  incidents  and 
in  unity  of  action.  The  libertinism  of  language 
and  sentiment  which  his  works  exhibit  cannot 
be  defended;  but  it  was  the  vice  of  the  age 
rather  than  the  writer,  who  was  much  less  cul- 
pable in  this  respect  than  Dryden  or  Wycher- 
ley. 

Farquhar,  Norman  von  Heldrich,  Ameri- 
can naval  officer:  b.  Pottsville,  Pa.,  11  April 
1840;  d.  3julyip07.  He  graduated  at  Annapolis 
in  1859 ;  was  acting  master  in  the  African  squad- 
ron engaged  in  the  suppression  of  the  slave 
trade  1859-61 ;  and,  during  the  Civil  War,  served 
in  the  North  Atlantic  blockading  squadron.  He 
commanded  the  Trenton  when  she  was  wrecked 
at  Apia,  Samoa,  in  1889;  became  chief  of  the 
Bureau  of  Yards  and  Docks  in  1890 ;  and  com- 
mandant of  the  Norfolk  navy  yard.  He  became 
rear-admiral  in  1899,  and  retired  igo2. 
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Parquharson,  James,  Scottish  scientific 
writer:  b.  Coull,  Aberdeenshire,  1781;  d.  3  Dec, 
1843.  After  obtainin|jf  his  elementary  education 
in  the  parish  school  iat  Coull  he  entered  King's 
College,  Aberdeen,  whence  he  was  graduated 
AI.A.  in  1798,  receiving  an  appointment  as  school- 
master that  year  at  Alford.  He  later  studied 
theology  and  was  licensed  to  preach,  btrt  devoted 
all  his  leisure  moments  to  the  study  of  meteor- 
ology, botany,  chemistry,  zoology,  and  kindred 
branches.  He  wrote  many  papers  for  scientific 
journals,  the  most  important  of  which  are  those 
on  the  aurora  borealis,  contributed  to  the  ^Philo- 
sophical Transactions  >  of  the  Royal  Society,  the 
< Edinburgh  Philosophical  JoumaP  (1823),  and 
<  Philosophical  Transactions^  (1829-30).  In  1836 
he  wrote  for  the  last-named  paper  a  remarkable 
treatise  on  the  formation  of  ice  at  the  bottom 
of  running  water.  Hfe  also  wrote:  <On  the 
Nature  and  Localities  of  Hoar  Frost^  for  the 
^Transactions^  of  the  Highland  and  Agricul- 
tural Society  of  Scotland  for  1840.  Among  his 
religious  publications  are:  ^On  the  Form  of  the 
Ark  of  Noah>  (1831) ;  ^A  New  Illustration  of 
the  Latter  Part  of  Daniel's  Last  Vision  and 
Prophecy >   (1838);  etc. 

Parquharson,  Joseph,  Scottish  painter:  b. 
1842.  He  inherited  his  love  for  painting  from 
his  father,  who  himself  was  an  artist  of  some 
note.  At  the  age  of  13  he  had  become  proficient 
enough  in  his  art  to  send  a  picture,  ^A  Study 
from  Nature,^  to  the  exhibition  of  the  Ro3ral 
Scottish  Academy  at  Edinburgh.  When  i6 
years  of  age  he  entered  the  Board  of  Manufac- 
turers School,  Edinburgh,  to  pursue  his-  studies 
under  H odder,  and  from  there  passed  into  the 
Life  School.  From  1859  to  1881  his  pictures 
appeared  in  tlie  periodical  collections  of  the 
Royal  Scottish  Academy  without  a  break.  In 
1880  he  determined  to  perfect  himself  by  a 
visit  to  the  Parisian-  ateliers,  and  for  several 
winters  worked  there  under  Carolus  Duran.  In 
/900  he  was  elected  an  associate  of  the  Royal 
Academy.  Among  his  most  noted  pictures  are: 
'The  Critics>  (1866);  <Day's  Dying  Glow^ 
(1873);  <Wonderland>*(i879);  ^The  Bab.es  in 
the  Wood>  (1880);  < Joyless  Winter  Days> 
(1883);  <Wherc  Next?>  (1883);  ^The  English 
Vintage'  (1884);  <In  Cairo>  (1886);  <Under 
the  Palm  Trees'  (1887);  ^Summer  Days' 
(1887)  ;  <My  Heart's  in  the  Highlands'  (1890)  ; 
<Hc  Led  Them  Wandering  O'er  the  Sandy 
Way'  (1891);  ^Leaving  the  Hills'   (1892);  etc 

Farqnhanon,  Martha.   See  Finley,  Martha. 

Fair,  Samuel,  an  eminent  Scottish  physician : 
b.  Taunton,  Somersetshire,  in  1741 ;  d.  Upcott, 
near  Taunton,  11  March  1795.  He  received  his 
early  education  at  the  dissenting  academy  at 
Warrington,  later  pursued  his  m/edical  studies 
at  Edinburgh,  and  completed  his  course  at  Ley- 
den  University,  whence  he  was  graduated  M.D. 
in  1765.  He  then  settled  in  his  native  town, 
where  he  soon  acquired  a  lucrative  practice.  It 
is  for  his  medical  writings  that  he  is  chiefly 
noted,  his  works  showing  the  results  of  much 
original  observation  and  extensive  experience, 
and  the  majority  of  them  are  considered  author- 
ities in  that  Ime.  Thejr  are  ^An  Essay  on  the 
Medical  Virtues  of  Actds^  (London  1769)  ;  ^A 
Philosophical  Inquiry  into  the  Nature,  Origin, 
and  Extent  of  Animal  Motion'  (London  1771) ; 
< Aphorism    de    Marasmo,    ex    summis    medicis 


collect! >  (1772);  <  Inquiry  into  the  Propriety  of 
Blood-letting  in  Consumption'  (1775);.  <Th6 
History  of  Epidemics  by  Hippocrates  in  seven 
books  translated  into  English  from  the  Greek, 
with  Notes  and  Observations'  (1781)  ;  ^A  Pre- 
liminary Discourse  on  the  Nature  and  Cure  of 
Infection'  (London  1781);  ^Elements  of  Med- 
ical Jurisprudence'  (London  1788) ;  <0n  the 
Use  of  Cantharides  in  Dropsical  Complaints' 
(< Memoirs  Medical,'  ii.  132,  1789);  etc. 

Parr,  William,  English  statistician :  b. •  Ken- 
ley,  Shropshire^  30  Nov.  1807 ;  d.  14  April  1883. 
In  1837  he  contributed  an  important  article  on 
vital  statistics  to  Macctriloch's  'Account  of  the 
British  Empire,'  and  in  the  following  year  was 
appointed  compiler  of  abstracts  in  the  registrar* 
general's  o&e.  From  1839  he  was  connected 
with  the  Statistical  Society,  of  which  he  was 
president  1871-2,  and  in  1885  there  appeared  a 
collection  of  Farr's  statistical  wOrks  entitled 
'Vital  Statistics,'  comprisixig  six  parts  treating 
respectively  of  population,  marriages,  biyths^ 
deaths,  life-tables,  atid  miscellaaeous  matters. '    . 

Farragut,  fSr'a-gut,  David  Glasgow,  Amer- 
ican naval  officer:  b.  Campbeirs  Station,  Tenn., 
5  July  1801;  d.  Portsmouth,  N.  H.,  14  Aug, 
1870.  His  mother,  Elizabeth  Shine,  sprang  from 
the  Scottish  family  of  Maclven.  His  father; 
George  Farragut,  was  born  on  the  island  of 
Minorca  in  1755.  ^^  was  descended  of  an  an- 
cient and  noble  Spanish  family,  originally  ^f 
Aragon  but  for  400  years  of  the  Balearic 
Islands,  where  they  held  many  positions  of 
trust  and  responsibility.  George  Farragut  came 
to  America  in  1776,  espoused  the  colonial  cause, 
and  served  creditably  in  the  army,  where  he  is 
alleged  to  have  saved  the  life  of  Col.  Wash- 
ington at  the  battle  of  the  Cowpens,  and  was 
afterward  a  sailing  master  in  the  navy. 

Commander  David  Porter  had  been  a  ship- 
mate of  (korge  Farragut.  The  latter  had  been 
transferred  to  the  naval  station  at  New  Or- 
leans and  had  bought  a  plantation  on  the  Pasca- 
goula  River,  where  Porter  visited  him.  The 
commander  took  a  great  fancy  to  David  and 
with  his  father's  consent  — his  mother  being 
dead  —  practically  adopted  him  with  the  intent 
of  putting  him  in  the  navy. 

David  Farragut  was  warranted  midshipman 
on  17  Dec.  1810,  being  less  than  9^  years  old. 
He  had  been  nearly  two  years  at  school  in  Ches- 
ter, Pa.,  when  in  August  181 1  he  was  ordered  to 
the  frigate  Essex,  Porter's  ship.  He  was  in  all 
the  minor  engagements  before  the  famous  Essex 
sailed  on  her  unprecedented  cruise  to  the  Pacific. 
Such  was  the  scarcity  of  officers  that  in  June 
1813  the  little  midshipman,  not  quite  12,  was 
made  prize  master  of  the  whaler  Barclay.  The 
English  captain  was  sent  along  as  adviser.  He 
attempted  to  take  things  into  his  own  hands, 
but  Farragut,  with  a  coolness  and  courage  re- 
markable, retained  command  and  brought  his 
vessel  into  port. 

He  was  slightly  wounded  in  the  terrific  bat- 
tle, in  which  the  Essex  was  destroyed  by.  the 
Phoebe  and  Cherub.  During  a  crisis  in  the  ac- 
tion Porter  actually  sent  this  stripling  to  shoot 
a  seaman  who  was  reputed  to  be  flinching  from 
his  gun.  Farragut  would  have  carried  out  his 
captain's  orders  if  he  had  been  able  to  find  the 
man.  In  writing  his  report  to  the  secretary  of 
the  navy  Porter  was  compelled  to  say  that  Far- 
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ragut  was  too  young  for  the  promotion  he  had 
earned  by  his  gallant  conduct. 

After  the  war  he  remained  in  the  service,  tak- 
ing advantage  of  such  educational  opportunities 
as  were  afforded  him  between  and  during  his 
cruises.  In  the  spring  of  1819  he  was  appointed 
acting  lieutenant  of  the  brig[  Shark,  being  then 
18  years  of  age.  In  1823  cruised  in  the  West  In- 
dies against  Cuban  pirates.  He  was  married 
in  September  1823  to  Miss  Susan  C.  Marchant 
of  Norfolk.  He  was  commissioned  lieutenant 
23  Jan.  1825.  In  1828  witnessed  the  capture  of 
San  Juan  de  UUoa  by  the  French  while  in  com- 
mand of  the  Erie.  Mrs.  Farragut  died  17  Dec. 
1840,  leaving  no  children.  He  was  commis- 
sioned commander  9  Sept.  184 1  and  in  Decem- 
ber 1843  married  Miss  Virginia  Loyall  of  Nor- 
folk; by  her  had  one  son,  who  survives  him. 
During  the  Mexican  War  commanded  the  Sara- 
toga. Had  no  opportunity  for  distinction  and 
became  involved  in  a  dispute  with  Commodore 
M.  C.  Perry,  commanding  naval  forces.  August 
1854  established  Mare  Island  Navy  Yard,  Cal.; 
commissioned  captain  14  Sept.  1855.  In  general, 
his  service  between  1815  and  1861  was  arduous 
and  exacting  and  was  diligently  and  success- 
fully performed.*  His  devotion  to  Union  senti- 
ment forced  him  to  leave  Norfolk  in  April  1861. 
Removed  his  family  to  Hastings-on-Hudson, 
N.  Y.,  and  at  first  vainly  sought  orders  to 
active  service. 

In  January  1862  was  given  command  of  the 
Western  Gulf  Blockading  Squadron  and  or- 
dered to  open  the  mouth  of  the  Mississippi 
River  by  taking  New  Orleans,  which  was  de- 
fended by  two  forts,  a  river  fleet  of  17  vessels, 
including  fireships  and  rams.  The  way  up  the 
river  was  barred  by  a  boom.  Farragut  had  a 
superb  fleet  of  6  heavy  ships,  16  gunboats,  21 
mortar  vessels,  and  5  smaller  craft. 

On  24  April  1862  the  boom  was  broken,  the 
forts  passed,  and  the  river  defense  fleet  annir 
hilated  after  a  sanguinary  and  desperate  battle. 
New  Orleans  surrendered  four  days  later.  The 
daring  of  the  attack  was  only  equaled  by  the 
skill  with  which  it  had  been  planned.  Three 
vessels  of  the  fleet  failed  to  pass  the  forts.  The 
Varuna  was  sunk,  the  flagship  Hartford  ground- 
ed in  the  midst  of  the  action  and  was  set  on 
fire  by  a  fireship  pushed  against  her  by  the  Con- 
federate ram.  She  was  got  off  in  safety,  how- 
ever. As  Farragut  said,  *^They  had  a  rough 
time.* 

Ordered  to  clear  the  Mississippi,  in  June 
1862,  Farragut  passed  the  batteries  at  Vicks- 
burg,  but  there  being  no  land  force  there  to  co- 
operate with  him  he  repassed  the  batteries .  and 
returned  to  New  Orleans.  Was  commissioned 
rear  admiral  16  July  1862,  the  first  in  the  United 
States  service.  On  14  March  1863  attempted  to 
take  his  fleet  past  the  Confederate  works  at 
Port  Hudson.  Grant  was  then  operating 
against  Vicksburg.  Farragut  perceived  that  if 
he  could  get  ships  below  Vicksburg  he  could 
prevent  Confederate  forces  in  that  city  from  re- 
ceiving supplies  and  re-enforcements  from  west 
of  the  Mississippi.  Farragut's  conception  was 
strategically  sound  and  brilliant.  He  boldly  en- 
deavored to  carry  it  out 

Still  in  the  Hartford,  with  a  gunboat  lashed 
alongside,  he  passed  the  batteries  under  a  ter- 
rific fire.  None  of  the  other  vessels  succeeded 
in    getting    past.    The    Mississippi,    of    which 


George  Dewey  was  the  executive  officer,  ground- 
ed, was  set  on  fire  by  Confederate  shells,  and 
burned  to  the  water's  ed?e.  Farragut  bad  only 
partially  succeeded.  Still  the  Hartford  and  the 
Albatross  patrolled  the  river  and  practically  cut 
all  communication  west  of  Vicksburg. 

After  the  fall  of  Port  Hudson  he  returned 
to  New  Orleans  and  on  i  Aug.  1863  sailed  for 
New  York  to  recuperate  his  health,  impaired 
by  his  arduous  labors.  In  January  1864  took 
command  of  the  naval  forces  acting  against 
Mobile.  On  the  morning  of  5  August  entered 
the  bay.  The  mouth  was  protected  by  two 
formidable  forts,  Morgan  and  Gaines.  The  nar- 
row channel  was  obstructed  by  piling  and  lines 
of  floating  torpedoes.  Farragut's  fleet  com- 
prised 30  vessels,  of  which  8,  including  the  flag- 
ship Hartford,  were  steam  sloops-of-war  of  the 
first  class.  There  were  4  monitors  and  18  gun- 
boats. 

He  attempted  the  passage  with  seven  of  his 
heavy  sloops,  each  one  lashed  to  a  gunboat  on 
its  port  side.  The  four  monitors,  the  Tecumseh 
leading,  were  sent  ahead,  followed  by  the 
Brooklyn-Octorara  couple,  then  the  Hartford- 
Metacomet  couple,  and  the  other  ships  in  suc- 
cession. Farragut  had  ordered  the  column  to 
pass  close  under  the  walls  of  Fort  Morgan, 
through  an  opening  left  free  of  torpedoes  for 
blockade  runners. 

At  7.4s  A.M.  the  Tecumseh  opened  fire.  The 
Confederate  batteries  did  not  reply  until  20  min- 
utes later.  In  Mobile  Bay  lay  three  gunboats 
and  the  ironclad  ram  Tennessee,  Commodore 
Franklin  Buchanan,  a  match,  it  was  believed  for 
the  whole  Union  fleet  As  Farragut  approached 
the  ram  took  position  behind  the  torpedo  line. 
In  his  eagerness  to  engage  this  redoubtable  foe 
Craven  on  the  Tecumseh  disobeyed  the  ad- 
miral's order,  and  instead  of  passing  through 
the  opening  headed  for  the  Tennessee.  He 
struck  a  torpedo  and  was  blown  up  just  as  the 
Brooklyn  got  fairly  under  fire.  Striking  empty 
shell  boxes  thrown  overboard  from  the  vessels 
preceding  it  was  thought  she  was  in  danger  of 
torpedoes.  She  stopped  and  swung  with  her 
head  toward  the  fort  where  none  of  her  guns 
bore.  The  Confederates  poured  a  rain  of  shot 
and  shell  upon  her.  The  Hartford,  coming  up 
fast,  nearly  fouled  the  Brooklyn.  The  hesitant 
ships  were  bunched  and  made  a  target  for  every 
Confederate  gun.    The  battle  seemed  lost. 

Farragut,  ascertaining  that  the  Brooklyn  had 
stopped  for  fear  of  torpedoes,  ordered  the  Hart- 
ford to  the  head  of  the  line,  giving  utterance  to 
that  immortal  phrase:  ®Damn  the  torpedoes! 
Go  ahead !»  The  Hartford  passed  the  Brook- 
lyn, narrowly  escaping  shoals  to  port  and  raced 
up  the  bay  toward  the  Tennessee.  It  was  now 
impossible  to  pass  through  the  designated  chan- 
nel and  Farragut  drove  the  Hartford  across  the 
torpedo  line.  The  example  of  the  admiral  put 
spirit  into  the  Brooklyn  and  with  the  other 
ships  she  followed  the  flag.  Fortunately  no 
other  torpedoes  exploded  and  the  whole  fleet 
successfully  passed  the  forts  after  a  bloody  and 
desperate  battle. 

The  Tennessee  had  ranged  along  the  Union 
ships  and,  immune  to  their  fire,  had  shelled 
them  at  will.  As  soon  as  the  passage  had  been 
made  the  Union  gunboats  were  cast  off  from 
the  frigates  and  the  Confederate  gunboats  were 
captured  or  driven  to  the  shelter  of  Fort  Mor- 
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fan.  At  9  A.M.  the  Tennessee,  with  surpris- 
ing gallantry,  came  up  toward  the  Middle 
Ground  to  engage  the  Union  fleet.  To  this 
battle  Farragut  was  nothing  loth.  By  his  or- 
ders the  wooden  ships  were  hurled  upon  their 
antagonist.  The  Monongahela  struck  her  a  ter- 
rific blow  at  a  right  angle.  The  Lackawanna 
repeated  the  ramming  tactics.  The  bows  of  the 
wooden  ships  were  stove  in  to  the  water  line. 
Both  ships  were  raked  by  the  Tennessee's  rifles ; 
their  return  broadsides  doing  no  damage  to  the 
iron  plating.  The  Tennessee  made  straight  for 
the  Hartford,  which  was  bearing  down  directly 
upon  her,  bows  on.  One  or  the  other  ship 
.  would  have  been  sunk  had  not  the  Tennessee 
Swerved  so  that  the  Hartford  struck  her  a 
glancing  blow.  The  ram  was  now  beset  by  all 
5ie  vessels  of  the  Union  fleet  which  could  get 
at  her.  She  was  ^  rammed,  hammered,  and 
pounded.  The  monitors  with  their  heavy  guns 
were  racking  her  from  stem  to  stem.  In  the 
melee  the  Lackawanna  rammed  the  Hartford, 
cutting  her  down  to  the  water's  edge.  Finding 
his  ship  would  still  float  Farragut  ordered  her 
again  to  ram  the  Tennessee.  By  this  time  the 
ironclad's  smokestack  had  been  shot  away,  the 
casemate  was  an  inferno,  the  heavy  battering 
had  jammed  the  port  shutters,  shot  had  entered 
through  the  ports,  not  a  gun  could  be  fired, 
steam  ran  down  in  the  hoilers.  She  could 
neither  fight  nor  fly,  so  she  surrendered,  after 
one  hour  of  as  fierce  fighting  as  ever  recorded. 

During  the  |)assage  of  the  forts  Farragut  had 
taken  position  5n  the  main  rigging  in  order  to 
get  above  the  smoke  of  the  battle  and  be  able 
to  direct  the  maneuvers  of  the  fleet  the  better. 
The  quartermaster  had  passed  a  lashing  around 
the  admiral  so  that  in  case  he  should  be  wound- 
ed and  lose  his  footing  he  would  not  fall  to  the 
deck. 

In  the  battle  Farragut  should  have  led  in 
the  Hartford.  It  was  only  the  urgent  repre- 
sentations of  his  captains  that  made  him  take 
the  second  place.  The  battle  was  nearly  lost  by 
the  gallant  Craven's  disobedience  of  orders  and 
that  it  was  finally  won  was  due  to  the  personal 
initiative  of  the  admiral  himself. 

This  completed  his  service  during  the  war. 
He  was  64  years  old  when  he  fought  the  battle 
of  Mobile  Bay.  His  health  was  quite  broken. 
He  was  commissioned  vice  admiral  23  Dec. 
1864 ;  admiral  26  July  1866 ;  sailed  28  June  1867 
from  New  York  in  the  steam  frigate  Franklin 
for  an  extended  cruise  in  European  waters, 
where  he  received  such  a  welcome  and  was  ac- 
corded such  honors  as  have  been  tendered  no 
other  American  save  Gen.  Grant.  He  returned 
to  New  York  on  10  Nov.  1868,  visited  the  Pacific 
Coast  in  the  summer  of  1869  and  died  14  Aug. 
1870.  He  was  accorded  the  honor  of  a  public 
funeral  in  New  York  30  September,  and  was 
buried  at  Woodlawn  Cemetery,  Westchester 
County. 

Farragut  was  a  rather  small  man  with  broad 
shoulders  and  a  well-knit,  vigorous  frame.  His 
face  was  long  with  a  broad  high  forehead  and 
an  aquiline  nose.  His  complexion  was  dark  and 
his  eyes  brown.  He  was  a  cultivated  gentleman 
of  the  highest  type,  a  most  accomplished  ofiicer, 
a  lion  in  bravery,  a  woman  in  gentleness.  He 
was  a  simple-minded  Christian  of  a  high  and 
humble  type,  a  communicant  of  the  Protestant 
Episcopal  Church.    A  statue  of  him  by  Saint 


Gaudens  stands  in  Madison  Square,  New  York 
One  by  Kitson  in  Boston;  another  by  Vinnie 
Ream  Hoxie  in  Washington.  In  the  Church 
of  the  Incarnation,  New  York,  is  a  mural  tablet 
with  a  bas-relief  of  the  admiral  by  Launt 
Thompson.  Consult:  <Life  and  Letters,^  by  his 
son ;  Mahan,  < Admiral  Farragut> ;  Barnes,  <  Ad- 
miral Farragut^;  Parker,  < Battle  of  Mobile 
Bay> ;  Brady,  <The  Southerners.  > 

Cyrus  Townsend  Brady. 

FarrakfaalMid    See  Farukhabad. 

Farrant,  fXr'ant,  Richard,  English  com- 
poser: b.  1530;  d.  Windsor  1585.  Very  little  is 
known  of  his  history.  He  was  a  gentleman  of 
the  chapel  royal  for  some  time  up  till  1564,  when 
he  became  organist  and  choir-master  of  St. 
George's,  Windsor,  but  in  1569  he  was  again 
appointed  to  the  chapel  royal.  His  music  is 
ecclesiastical,  and  is  distinguished  by  purity, 
simplicity,  tenderness,  and  elevation  of  tone. 
The  anthems  *Call  to  Remembrance.^  and  <Hide 
not  Thou  Thy  Face^*  composed  by  him,  are 
well  known  and  highly  esteemed  by  lovers  of 
good  music.  The  exquisitely  beautiful  anthem, 
^Lord,  for  Thy  Tender  Mercies'  Sake,'  has 
been  attributed  to  him,  but  also  to  Thomas 
Tallis  and  John  Hilton. 

Farrar,  Eliza  Ware  Rotch,  American  writer : 
b.  Flanders,  Belgium,  1791;  d.  Springfield, 
Mass.,  22  April  1870.  She  married  Prof.  John 
Farrar  of  Harvard  University.  Her  works  in- 
clude: <The  Children's  Robinson  Crusoe > ;  <The 
Story  of  Lafayette' ;  ^The  Youth's  Love-Let- 
ters' ;  ^Congo  in  Search  of  His  Master'  (1854)  ; 
and  ^Recollections  of  Seventy  Years'   (1865). 

Farrar,  Frederick  William,  English  cler- 
gyman and  author:  b.  Bombay  7  Aug.  1831; 
d.  London  22  March  1903.  He  studied  at  King 
William's  College,  Isle  of  Man,  and  Trinity 
College,  Cambridge,  having  gained  one  of  the 
college  scholarships.  He  was  ordained  deacon 
in  the  Established  Church  1854  and  priest  in 
1857,  and  for  16  years  was  an  assistant  master 
at  Harrow.  From  187 1  till  1876  he  was  bead 
master  of  Marlborough  College,  resigning  on 
his  appointment  as  a  canon  of  Westminster  and 
rector  of  St.  Margaret's.  In  1883  he  was  ap- 
pointed Archdeacon  of  Westminster,  and  in 
1805  became  Dean  of  Canterbury.  From  1890 
till  1895  he  acted  as  chaplain  to  the  House  of 
Commons.  Besides  identifying  himself  with 
various  Social  and  philanthropic  movements,  he 
published  many  popular  and  able  works  of  vari- 
ous kinds.  In  fiction  he  published:  ^Eric,  or 
Little  by  Little'  (1858);  < Julian  Home:  a 
Tale  of  College  Life'  (1859)  ;  ^St.  Winifred's' ; 
^Gathering  Qouds:  a  Tale  of  the  Days  of  St. 
Chrysostom'  (1896);  in  philology:  < Origin  of 
Language'  (i860);  <  Families  of  Speech' 
(1870) ;  ^Language  and  Languages'  (1878) ; 
etc.;  and  on  theological  and  religious  subjects: 
<  Seekers  After  God'  (1869);  <The  Witness  of 
History  to  Christ'  (1871) ;  ^Life  of  Christ' 
(1874),  a  work  which  achieved  extraordinary 
popularity;  ^Life  of  St.  Paul'  (1879).  also 
highly  popular;  <Early  Days  of  Christianity' 
(1882);  ^History  of  Interpretation'  (1885); 
^Eternal  Hope'  (1888) ;  <Lives  of  the  Fathers' 
(1889),  a  popular  work;  <The  Bible:  Its  Mean- 
ing and  Supremacy'  (1897);  ^The  Herods' 
(1897)  ;  *The  Life  of  Uves^  (1899)  ;  <Temper- 
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-.nee  Reform^;  ^Texts  Explained*  {1899).  In 
August  1885,  he  came  to  the  United  States, 
thereby  realizing  what  he  said  had  been  one  of 
the  desires  of  his  h'fe.  He  remained  in  this 
country  until  the  beginning  of  December,  travel- 
ing, visiting  friends  and  lecturing.  He  was  a 
man  of  great  eloquence,  tremendous  energy  and 
was  greatly  beloved  by  all  ranks,  high  as  well 
as  low.  His  most  intimate  American  friend 
was  Phillips  Brooks. 

Farrer,  far'er,  Henry,  American  artist:  b. 
London,  England,  23  March  1844.  He  was  the 
son  of  an  English  miniature  painter,  Thomas 
Farrcr  (1770-1850),  and  came  to  New  York 
in  1863.  He  has  painted  largely  in  water  colors 
but  is  widely  known  as  an  etcher  also. 

Farriery.     See  Veterinary  Art. 

Farrington,  Oliver  Cumminga,  American 
geologist:  b.  Brewer,  Maine,  9  Oct  1864.  He 
was  graduated  at  the  University  of  Maine  in 
1881 ;  became  lecturer  on  mineralogy  in  the 
University  of  Chicago  in  1894,  and  curator  of 
geology  at  the  Field  Columbian  Museum  in  the 
same  year.  He  has  published:  ^ Meteorites^ ; 
and  ^Thc  Volcanoes  of  Mexico.^ 

Fars,  fars,  or.  Farsistany  far-sis-tan'  (an- 
cient Persis),  a  province  in  the  iouthwest  of 
Persia,  about  300  miles  long  by  250  miles  broad. 
Its  chief  rivers  are  the  Bandamir,  the  Sefid-rud. 
and  the  Mand;  and  it  has  several  salt  lakes,  01 
which  the  largest  is  that  of  Bakhteg:an.  The 
most  important  products  are  grain,  rice,  fruit, 
wine,  oil,  cotton,  tobacco,  silk,  cochineal,  and 
attar  of  roses.  .  The  manufactures  include 
woolen,  silk,  and  cotton  goods ;  and  in  these 
and  other  articles  an  active  trade  is  carried  on, 
chiefly  with  India.  Many  ancient  ruins  are  scat- 
tered over  the  province.  The  capital  is  Shiraz, 
and  the  chief  port  is  Bushire  or  Abnshehr. 
About  30  miles  north  of  Shiraz  are  the  ruins  of 
Persepolis,  an  ancient  city.  The  people  of  this 
province  are  among  the  best  preserved  types  of 
the  Aryans.    Pop.  (estimated)  1,700,000. 

Farsan  (far-san')  Islands,  a  group  of  two 
larger  and  several  small  islands  on  the  east  side 
of  the  Red  Sea.  The  surface  is  diversified  by 
hills  composed  of  coral,  and  occasional  valleys 
and  plains.  Pearl-fishing  is  here  an  important 
industry. 

Farukhabad,  fii-rook'a-bad,  or  Parrakha- 
bad,  fur-ruk-a-bad',  India:  (i)  town  in  India, 
in  a  district  of  the  same  name  in  the  northwest 
provinces;  about  two  miles  west  of  the  Ganges, 
90  miles  west-northwest  of  Lucknow.  It  forms 
a  single  municipality  with  Fatehgarh,  the  civil 
headquarters  of  the  district,  situated  three  miles 
to  the  east.  Pop.  (1901),  with  cantonment, 
67,338.  (2)  The  district  of  Farukhabad  forms 
part  of  the  Agra  division,  and  lies  mainly  along 
the  western  bank  of  the  Ganges.  Area,  1,720 
square  miles. 

Farwell,  Charles  Benjamin,  American 
merchant  and  legislator:  b.  Painted  Post,  N.  Y., 
I  July  1823;  d.  Lake  Forest,  111.,  23  Sept,  1903. 
Having  gone  in  1838  to  Illinois,  he  was  there 
engaged  in  farming  and  government  survey 
work  until  1844,  when  he  entered  a  mercantile 
career  in  Chicago.  He  accumulated  a  fortune 
in  the  dry-goods  trade.  In  1869  he  was  a  na- 
tional bank  examiner,  in  1871-6  and  1881^  a 
representative  in  Congress.  From  1887  to  1891 
he    was    United    States    Senator,    having   been 


elected  to  fill  the  vacancy  caused  by  the  death 
of  Gen.  T.  A.  Logan.  He  was  a  figure  of  some 
prominence  in  both  State  and  national  politics. 

Fsasanoy  fi-sa'n5,  Italy,  a  town  in  the 
southeast,  near  the  Adriatic;  30  miles  southeast 
of  Bari.  It  is  in  the  midst  of  an  olive  district, 
and  there  are  numerous  oil-presses  in  the  town 
and  neighborhood.  The  chief  trade  is  in  oil  and 
wine.  The  cottages  of  many  of  the  peasants 
have  been  made  from  the  stone  taken  from  old 
walls.  Fasano  was  at  one  time  a  wealthy  resi- 
dential and  commercial  city.  Pop.  of  the  com- 
mune, 16,900. 

Fasces,  fas'ez  (Lat.  fascis,  a  bundle),  the 
most  ancient  insignia  of  the  Roman  magistrates, 
consisting  of  bundles  of  rods,  usually  birch, 
bound  with  which  was  an  axe  with  projecting 
blade;  used  as  a  symbol  of  authority.  The 
fascis  was  carried  by  an  attendant  known  as  a 
lictor.  The  number  of  lictors  varied  according 
to  rank,  and  for  a  given  dignitary  frequently 
.differed  at  different  periods.  Fasces  were  ac- 
corded quaestors  in  the  provinces  only. 

Fascia,  in  anatomy,  an  animal  tissue,  con- 
sisting of  dense  connecting  sheets  or  layers,  of 
the  nature  of  fibrous  membrane,  close  and  strong 
as  tendon  or  ligament  The  fascia  in  the  econ- 
omy of  animal  anatomy  serves  the  purpose  of 
confining  within  its  proper  area,  supporting  as  a 
sort  of  fulcrum^  separating  from  one  contiguous 
tissue,  or  attaching  to  another,  some  muscle, 
part  or  organ  of  the  body.  See  the  work$  on 
^ Anatomy >  of  Quain  and  Morris,  in  English;  . 
of  Gegenbaur  and  Rauber,  in  German ;  and  of 
Testut  and  Poirier,  in  French. 

In  architecture,  a  flat  band,  running  hori- 
zontally across  an  entablature.  The  architrave 
in  the  Corinthian  and  Ionic  orders  is  divided 
into  three  bands  which  are  called  fasciae;  the 
lowest  being  called  the  first  fascia,  the  middle 
one  the  second,  and  the  upper  one  the  third. 
When  there  are  only  two  fasciae,  they  are  called 
the  upper  and  lower.  See  Column;  Entabla- 
ture. 

Fascination  (Lat.  fascinare,  *tD  bewitdi*). 
Various  animals,  such  as  toads,  hawks,  and 
notably  certain  varieties  of  serpents  have  been 
popularly  invested  with  the  power  of  controlling 
by  their  eyes  the  movements  of  intended  victims. 
Such  power  has  never  been  scientifically  demon- 
strated, and  supposed  manifestations  have  gen- 
erally been  explained  as  paralysis  through  fear 
on  the  part  of  the  victim.  For  an  account  of 
the  belief  in  the  evil  eye  in  human  beings,  see 

SUFERSTITION. 

Fascine,  fa'sdn  (Lat.  fascina,  a  bundle  of 
sticks),  in  fortification,  a  cylindrical  bundle  of 
faggots  or  brushwood  used  to  form  parapets, 
strengthen  ramparts,  elevate  batteries,  prepare 
temporary  field  defenses,  and  the  like.  They 
vary  in  size  from  6  to  18  feet  in  length,  6  to  9 
inches  in  diameter,  and  are  bound  with  withes. 
Fascines  dipped  in  pitch  or  other  combustible 
matter  are  sometimes  used  in  order  to  set  fire 
to  the  enemy's  lodgments  or  other  works.  In 
civil  engineering  fascines  are  vsed  in  makinsT 
sea  and  river  walls  to  protect  shores  subject 
to  washing;  or  to  collect  sand,  silt,  and  mud  to 
raise  the  bottom  and  gradually  fcr.n  an  island, 
either  as  a  breakwater  against  inroads,  or  for 
purposes  of  cultivation,  as  in  Holland. 

Faaciolaria,    a    genus    of   mollusks.    See 

FUSID-E. 
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Paahion,  conventional  usage  in  the  matter 
of  certain  details  of  life,  especially  the  changes 
and  modifications  of  costume  in  civilized  na- 
tions; mode  or  style  in  dress.  Such  variations 
of  costume  were  unknown  to  most  nations 
of  the  ancient  world,  and  among  the  Romans 
only  influenced  the  accessories  of  the  toilet. 
The  unchanging  East  is  as  unchanging  in  its 
dress  as  in  everything  else,  and  the  fashions 
to  which  savage  tribes  uncompromisingly  adhere 
remain  unaltered  for  long  periods.  In  some 
remote  districts  of  European  countries  peasants 
still  dress  in  the  costume  brought  two  or  three 
hundred  years  ago  by  the  local  nobility  from 
court,  and  the  smock-frock  of  the  English  agri- 
cultural laborer  is  a  relic  of  Saxon  times.  (For 
detailed  history  of  the  costumes  of  different 
periods,  see  article  <m  Costume,  and  for  certain 
principles  underlying  the  subject,  see  Dress.) 
Survivals  in  modem  costume  may  sometimes  be 
traced  back  to  unexpected  origins.  With  re- 
gard to  the  modem  evening  dress-coat  we 
learn  that  it  owes  its  peculiarities  to  its  descent 
from  the  old-time  everyday  garment  in  which 
a  man  rode  and  worked.  *Thc  cutting  away 
at  the  waist  had  once  the  reasonable  purpose 
of  preventing  the  coat  skirts  from  .getting  in 
the  way  in  riding,  while  the  pair  of  useless 
buttons  behind  the  waist  are  also  relics  from 
the  times  when  such  buttons  really  served  the 
purpose  of  fastening  these  skirts  behind;  the 
curiously  cut  collar  keeps  the  now  misplaced 
notches  made  to  allow  of  its  being  worn  turned 
up  or  down.^  fit  is  said  that  the  modem  cylin- 
drical hat  is^e  Indirect  descendant  of  the 
Puritan  steeple-crowned  hat,  carried  across  the 
Atlantic  by  the  Pilgrim  Fathers,  thence  again 
to  France,  when  Benjamin  Franklin  and  the 
young  Republicans  were  the  height  of  the  fash- 
ion^  and  by  the  French  manipulated  into  the 
hat  which  they  have  given  to  all  the  worl5U 
Certain  striking  features  in  vogue  at  different 
times  in  the  dress  both  of  men  and  of  women 
have  originated  in  the  lack  of  bodily  synunetry  or 
in  other  physical  defects  in  various  monarchs  or 
other  leaders  of  fashion.  Until  the  19th  century 
men's  clothes  were  as  delicate  in  color  and  as 
rich  in  material  as  women's.  Pepys  records  in 
his  diary  how  he  had  his  wife's  gowns  cut  up 
into  waistcoats  for  himself.  The  uniforms  of 
officials  or  of  persons  connected  with  public  or 
special  service,  the  judge's  and  the  clergyman's 
robe  and  the  student's  cap  and  gown  cannot  be 
said  to  have  had  their  origin  in  fashion;  nor 
can  the  indication  of  political  or  religious  opin- 
ions by  peculiarities  ot  dress,  as  among  Puritans 
and  Quakers,  or  as  illustrated  by  colored  cock- 
ades or  other  party  emblems  be  called  phases 
of  fashion,  yet  fashion  has  been  sometimes 
closely  connected  with  political  changes.  Dress 
attained  its  highest  point  of  significance  in 
France  during  the  last  half  of  the  i8th  century, 
when  it  marks  unmistakably  the  various  stages 
of  the  Revolution.  Rousseau's  ^Emile  and  Nou- 
velle  Heloisc'  and  Goethe's  ^Werther^  brought 
sentimentality  into  fashion;  women's  hair  was 
dressed  in  bandeaux  d' amour  or  poufs  de  senti- 
ment; and  Marie  Antoinette  and  the  ladies  of 
her  court  sought  to  return  to  the  simplicity  of 
nature  by  masquerading  in  the  Trianon  attired 
as  shepherdesses  and  milkmaids.  The  works  of 
Montesquieu  and  Voltaire  had  created  an  ad- 
miration for  England,  and  the  courtiers  of 
Versailles  dressed  themselves  like  English  fox- 
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hunting  squires,  while  their  wives  and  dau£[h- 
ters  got  themselves  up  d  VAnglaise  in  coats  with 
cufiFs,  collars,  and  facings,  beaver-hats,  and 
cravats.  As  the  political  turmoil  increased, 
fashionable  attire  grew  more  and  more  eccentric 
and  multiform,  till  at  last  republican  institutions 
trimnphed,  and  the  women  of  France  began  to 
clothe  themselves  as  like  as  possible  those  of 
Greece  and  Rome  both  in  style  and  scantiness. 
They  discarded  costly  materials,  and  shivered 
through  the  winter  months  clad  in  a  few  yards 
of  muslin.  Men  wore  a  combination  of  antique 
and  romantic  costume  invented  by  the  painter 
David,  which  was  finished  off  with  Hungarian 
boots.  At  the  present  time  the  fashions  for 
women  in  all  civilized  countries  are  set  by 
Paris;  for  men,  though  not  so  exclusively,  by 
London.  One  marked  feature  of  the  everchang- 
ing  kaleidoscope  of  fashion  is  its  tendency  to 
revolve  in  cycles.  Cycles  of  alternate  luxury 
and  simplicity  have  also  distinguished  all  age*. 
Fashions  change  more  quickly  each  decade,  a 
fact  due  in  great  measure  to  increased  facilities 
of  communication,  while  the  triumph  of  democ- 
racy is  shown  by  their  universal  adoption  by 
all  classes.  Consult:  ^Nos  Aieules,^  translated 
as  <Ten  Centuries  of  Toilet,>  by  Mrs.  Cashel 
Hoey  (1892).  See  also  Bibliography  oi  Cos- 
tume. 

Pashoda,  fa-sho'da,  Egyptian  Sudan 
town  founded  in  1867  by  the  Egyptian  govern- 
ment, situated  on  the  Bahr-el-Abiad  or  Wh5te 
Nile,  400  miles  south  of  Khartum  and  about  yo 
miles  northeast  of  the  confluence  of  the  Soliat 
River  with  the  Nile.  In  July,  1898,  it  v;as 
occupied  by  a  small  French  force,  but  some 
months  later  it  was  claimed  by  the  British  for 
Egypt.  Ultimately  the  French  force  evacuated 
the  town,  which  was  then  formally  occupied  by 
Sudanese   troops. 

Fassaite,  fas'a-!t,  the  name  applied  to  a 
pale  green  to  pistachio  or  dark  green  variety 
of  augite,  or  aluminous  pyroxene  (q.v.).  it 
occurs  in  metamorphic,  marly  limestone  in  the 
Fassathal,  Tyrol. 

Fasaett,    fas'et,    ComeUa    Ad^le    Strong, 

American  artist :  b.  Owasco,  N.  Y.,  9  Nov.  1831 ; 
d.  Washington,  D.  C,  4  Jan-  1898.  She  studied 
in  New  York  as  well  as  in  Paris  and  Rome, 
and  from  1875  lived  in  Washin^on,  where  she 
painted  portraits  of  many  prominent  statesmen. 
Her  most  important  work  is  -^The  Electoral 
Commission  in  Open  Session,^  including  the 
portraits  of  some  aoo  persons. 

Fassett,  Jacob  Sloat,  American  lawyer  and 
capitalist:  b.  Elmira,  N.  Y.,  13  Nov.  1853.  He 
was  graduated  from  Rochester  University  1875, 
and  was  admitted  to  the  bar  1878.  He  was 
State  senator  1884-90  and  was  defeated  as 
Republican  nominee  for  governor  in  the  year 
last  named.  He  is  the  proprietor  of  the 
Elmira  Daily  Advertiser,  and  controls  mining, 
banking,  and  other  interests  in  the  Western 
States  and  in  Korea. 

Fast  and  Loose,  the  name  of  a  cheating 
game,  also  called  ^pricking  at  the  belt,*  which 
appears  to  have  been  much  practised  by  English 
gypsies  in  the  time  of  Shakespeare,  and  which 
is  still  played  at  fairs,  races,  and  similar  meet- 
ings under  the  name  of  *prick  the  garter.*  The 
game  consists  in  trying  to  pin  to  a  table  a  belt 
or   similar   object   so   folded   as  to   produce  a 
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misleading  effect.  The  original  name,  in  the 
phrase  *to  play  fast  and  loose,*  has  gone  into 
the  language  to  designate  the  conduct. 

Fastenrath,  Johannes,  yo-han'-nes  fas'ten- 
rat,  German  poet  and  story  writer:  b.  Rem- 
scheid  3  May  1839.  A  brief  sojourn  in  Spain 
(1864)  filled  him  with  a  permanent  enthusiasm 
for  the  land  and  literature  which  inspired  nearly 
all  his  life-work.  He  translated  Juan  Diana's 
comedy  <  Receipt  Against  Mothers-in-Law^ ;  and 
compiled  a  series  of  volumes  which  arc  less 
translations  than  transcriptions  in  the  spirit  of 
the  originals — ^A  Wreath  of  Spanish  Ro- 
mances^ ;  *  Hesperian  Blpoms^ ;  ^The  Book  of 
My  Spanish  Friends^ ;  ^Voices  of  Christmas.^ 
He  has  also  published  several  works  on  the 
history  of  Spanish  literature;  and  in  Spanish, 
^Passion- Books  of  a  German-Spaniard,^  a  de- 
scription of  the  Oberammergau  Passion  Play; 
and  ^Walhalla  and  the  Glories  of  Germany.^ 
A  volume  of  war  songs,  dedicated  *  To  the  Ger- 
man Heroes  of  1870^  is  likewise  his. 

Fasti,  fas'ti  (Lat.  fasti,  lawful,  fas,  divine 
.law,  DIES,  days),  in  ancient  Rx)me,  days  on 
which  the;  transaction  of  business  before  the 
praetojT  was  legal,  days  on  which  court  did  not 
sit  being  dies  nefcuti.  The  name  thence  came 
to  be  applied  to  two  sorts  of  registers  or  tables : 
(i)  The  fasH  sacri  or  fasti  kalendares,  contain- 
ing the  calendars  of  the  year.  These  were  at 
first  known  only  tp  the  pontific^s,  or  priests,  who 
"announced  them  to  the  peojile,  and  had  thus  a 
source  of  power  and  profit.  In  304  5c.  Cn. 
Flavius,  who  had  been  secretary  to  the  Pontifex 
Maximus  Appius  Qaudius,  Caecus,  exposed  them 
to  the' people.  (2)  The  fasti  annates  or  historici, 
which  formed  a  chronicle  of  contemporary 
events,  containing  the  names  of  the  chief  magis- 
trates of  the  year,  and  a  series  of  the  more 
remarkable  events  noted  in  the  order  of  the 
days  of  their  occurrence. 

*  Fasting,  or  thfe  practice  of  self-denial  in 
regard  to  food  and  drink  has  obtained  not  only 
in  Judaism  and  Christianity  but  in  the  religions 
of  paganism :  it  is  commended  to  Christians  by 
the  example  of  the  prophets  of  Israel,  Moses, 
Elias,  and  John  the  Baptist,  and  above  all  by 
the  example  and  precepts  of  Christ  and  his 
apostles.  Under  the  Mosaic  law  only  one  day 
was  appointed  to  be  observed  annually  by  the 
whole  people  as  a  day  of  fasting  —  the  Day  of 
Atonement;  but  in  addition  to  that  solemn  and 
divinely  ordained  fast  numerous  other  fasts 
were  enjoined  by  the  Jewish  traditional  law. 
In  the  New  Testament  no  stated  days  or  sea- 
sons of  fasting  are  prescribed,  nor  in  the  exist- 
ing records  of  the  Church's  history  do  we  find 
clear  proofs  of  days  or  seasons  of  fasting  being 
enjoined  on  the  faithful  till  the  beginning  of  the 
4th  century,  though  the  practice  of  stated  fasts 
was  doubtless  widely  extended  at  an  earlier 
period.  In  the  strict  sense  of  the  word,  fasting 
involves  abstinence  from  all  food  and  drink  for 
a  definite  period;  in  the  practice  of  the  Church 
it  means  abstinence  from  food  on  a  given  day 
till  a  certain  hour,  till  noon,  or  till  sunset.  The 
days  and  seasons  of  fasting  in  the  Roman 
Catholic  Church  are ;  The  40  days  of  Lent ;  the 
Wednesdays.  Fridays^  and  Saturdays  of  the 
Ember  weeks;  the  vigils  or  eves  of  certain 
festivals;  the  Wednesdays  and  Fridays  of  Ad- 
vent. All  Fridays  throughout  the  year  (exceot 
the  Friday  which  happens  to  be  Christmas  Day), 


are  ^'^days  of  abstinence,^  that  is,  days  on  which 
the  Church  forbids  the  use  of  flesh-meat.  Cus- 
tom and  church  legislation  have  so  modified  the 
strict  law  of  fasting,  that  besides  the  one  meal 
a  '^collation,*  or  light  repast,  is  allowed  in  the 
afternoon  or  evening;  and  it  is  permitted  to 
take  at  the  usual  hour  of  breakfast  a  small 
quantity  of  food.  The  days  of  fasting  pre- 
scribed in  the  Anglican  Book  of  Common 
Prayer  are  nearly  the  same  as  are  observed  in 
the  Roman  Catholic  Church. 

Fastnet  Lighthouse.     See  Cape  Cleas. 

Fastolf,  fas'tolf,  Sir  John,  English  soldier: 
b.  Caister,  near  Yarmouth,  about  1378;  d.  there 
5  Nov.  1459.  He  saw  much  service  in  the 
French  wars,  and  distinguished  himself  in  the 
battle  of  Agincourt,  the  capture  of  Caen, 
the  siege  of  Rouen,  and  other  events.  He  was 
knighted  about  141 7,  and  made  governor  of  the 
Bastile  in  1420.  In  1429  he  was  ordered  to 
bring  supplies  to  the  English  camp  in  front  of 
Orleans,  then  in  a  state  of  siege.  He  went  to 
Paris  and  obtained  the  provisions,  but  when  re- 
turning was  attacked  at  Rouvray  by  a  French 
force  much  stronger  than  his  o#n.  In  Spite  of 
this  disadvantage,  however,  he  succeeded  in 
driving  off  the  attacking  party,  mainly  owing 
to  the  skilful  manner  in  which  he  used  barrels 
of  herrings  for  defensive  purposes.  The  battle 
is  usually  known  from  the  last-mentioned  circum- 
stance, as  the  Battle  of  the  Herrings.  Some 
have  charged  him  with  cowardly  behavior  in  the 
subsequent  battle  at  Patay,  and  it  is  said  that 
the  Duke  of  Bedford  deprived  hiyi  of  the  Garter 
which  had  been  conferred  on  him  in  1426.  This 
charge  is,  however,  probably  unfounded.  In 
1432  he  was  appointed  English  ambassador  to 
the  Council  of  fiasel,'and  in  1441  he  withdrew 
•from  the  army.  The  ^Paston  Letters*  (q.v.) 
contain  a  long- account  of  his  later  life  in  Nor- 
>  folk,  and  show  him  to  have  been  keenly  bent 
on  amassing  a  large  fortune.  He  has  been 
regarded  as  the  prototype  of  Shakespeare's  ^Sir 
John  Falstaff.> 

Pasts.  Among  the  Jews  fasts  were 
numerous ;  founded  on  tradition,  except  that  of 
the  day  of  expiation,  which  was  appointed  by 
Moses.  We  find,  however,  fasting  mentioned  in 
the  Old  Testament.  Herodotus  says  that  the 
Egyptians  prepared  themselves  by  fasting  for 
the  celebration  of  the  great  festival  of  Isis.  So 
in  the  Thesmophoria  at  Athens,  and  in  the  rites 
of  Ceres  at  Rome,  it  was  practised.  Protestants 
consider  that  Christ  and  his  apostles  give  na 
precept  respecting  fasting.  It  was  probably, 
however,  early  practised  by  the  Christians  as  a 
private  act  of  devotion.  The  fast  days  in  the 
Roman  Catholic  Church  are :  All  the  week  days 
of  Lent,  beginning  on  Ash  Wednesday,  the  Fri- 
days in  Advent,  tne  Ember  days,  namely,  Wed- 
nesdays, Fridays,  and  Saturdays  following  (i) 
the  first  Sunday  in  Lent;  (2)  Whitsunday;  (3) 
the  14th  of  September;  (4)  the  third  Sunday 
of  Advent;  also  the  vigils  of  Pentecost,  the 
Assumption,  All  Saints,  and  •  Christmas.  When 
the  vigil  falls  on  Sunday,  the  fast  is  kept  on 
the  Saturday  preceding.  The  days  of  abstinence 
(on  which  flesh-meat  is  not  allowed)  are  all 
Fridays  in  the  year  and  fast  days.  Illness^ 
old  age,  and  other  causes  may  entitle  a  person 
to  a  dispensation  from  these  regulations.  The 
Protestant  Episcopal  Church  appoints  the  fol- 
lowing fixed   days   for  fasting  and  abstinence^ 
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Vtween  which  no  difference  is  made:  (i)  the 
f>  days  of  Lent;  (2)  the  Ember  days,  at  the 
four  seasons;  (3)  the  three  Rogation  days  be- 
fore Holy  Thursday;  (4)  every  Friday  except 
Christmas  Day.  The  Church,  however,  gives 
no  directions  concerning  fasting. 

Fat-back,  a  name  for  the  menhaden  (q.v.), 
and  for  certain  mullets,  in  allusion  to  the  thick- 
ness of  the  dorsal  adipose  tissue. 

Fat-bird,  a  name  among  sailors  for  the 
guacharo;  and  among  sportsmen  in  New  Jersey 
for  the  pectoral  sandpiper. 

Fata  Morgana,  fa'ta  mor-ga'na,  a  remark- 
able aerial  phenomenon  observed  in  the  Strait 
of  Messina,  and  other  points  in  Italy  and  Sicily, 
and  thus  called  because  supposed  to  be  the  work 
of  the  fairy  Morgana.  Objects  are  reflected 
sometimes  on  the  surface  of  the  sea,  and  some- 
times on  a  kind  of  aerial  screen.  An  object  has 
often  two  images,  of  which  one  is  inverted. 

Fatalism,  the  doctrine  that  all  things  are 
ordered  for  men  by  the  arbitrary  decrees  of 
God  or  the  fixed  laws  of  nature.  In  theology 
it  has  given  birth  to  theories  of  predestination, 
and  in  moral  science  to  such  systems  as  those 
of  Spinoza  and  Hegel,  and  more  recently  to  the 
philosophy  of  Herbert  Spencer.  It  is  carried 
out  to  its  most  pitilessly  logical  extreme  among 
the  Mohammedans,  where  everything  that  can 
happen  is  «kismet,^  that  is,  fated,  or  decreed  by 
fate.  See  Determinism;  Predestination: 
Will. 

Fatality  in  Colon  The  color  of- a, soldier's 
uniform  is  based  upon  a  principle  of  fatality. 
Experience  and  statistics  prove  that  men  are 
hit  in  battle  according  to  the  color  of  their 
dress.  Red  is  the  most  fatal;  the  least  fatal  is 
Austrian  gray.  The  proportions  'are:  red  12; 
green  7;  brown  6;  gfray  or  blue  5. 

Fategarh.     See  Fathigarh. 
.  Fatehpur.     See  Fathipur. 

Fatehpur-Sikri,  or  Futtipur-Sikra,  Hindu- 
stan, the  site  of  an  ancient  town  in  the  district 
of  Agra.  It  was  the  favorite  residence  of  the 
Emperor  Akbar,  who  enclosed  and  fortified  it, 
and  the  part  of  the  palace  containing  the  apart- 
ments 01  his  celebrated  prime-minister,  Abu- 
Fazel,  is  still  in  good  preservation.  It  is  built 
of  dark-red  sandstone,  in  a  fine  style  of  Oriental 
Gothic,  adorned  with  numerous  pilasters  and 
rich  tracery  and  carvings,  and  crowned  by  two 
domes.  In  a  tomb  of  elaborate  workmanship, 
standing  in  the  centre  of  an  arcaded  square  and 
approached  through  a  noble  gate,  several  mem- 
bers  of  the  royal  family  were  interred. 

Pates,  Mo^Mu,  Moirai;  Lat.  Parccs,  in  an- 
cient mjrthology,  the  inexorable  sisters  who 
spin  the  thread  of  human  life.  Homer  mentions 
neither  their  separate  names  nor  their  number. 
The  appellation  Clotho  (the  spinner)  was  prob- 
ably at  first  common  to  them  all.  As  they  were 
three  in  number,  and  poetry  endeavored  to 
designate  them  more  precisely,  Clotho  became 
a  proper  name,  as  did  also  Airopos  and  Lachesis. 
Clotho  means  she  who  spins  (the  thread  of 
life) ;  Lachesis,  the  disposer  of  lots ;  Atropos, 
unalterable  fate;  so  that  all  three  refer  to  the 
same  subject  under  different  points  of  view. 
The  first  spins  the  thread,  the  second  deter- 
mines its  length,  and  the  third  cuts  it.  In  Homer 
and  Hesiod  thev  appear  as  goddesses  of  human 


fate  and  individual  destiny,  both  in  life  and 
death.  Among  the  lyric  poets  they  seem  to 
have  a  general  power  over  events,  and  -^re 
always  present  where  anything  is  to  be  divided. 
In  the  narrowest  sigrnification  they  are  the  god- 
desses of  death,  as  of  that  destiny  which  closes 
the  scene  with  all.  In  this  capacity  they  belong 
to  the  infernal  world,  and  are  dau^ters  of 
Erebus  and  Night.  As  goddesses  of  fate  they 
are  the  servants  of  Zeus  and  the  offspring  of 
Zeus  and  Themis.  The  former  genealogy  is 
the  more  modem.  As  d&ughters  of  Zeus,  they 
have  a  share  in  the  decisions  of  fate,  and  are 
commissioned  by  him  to  execute  his  ctimmands. 
Father,  Duties  of  a.      Sec  Parent. 

Father  John,  or  Father-of-Sickle»  transla- 
tions of  Arabic  names  for  the  common  or  sacred 
ibis  of  the  Nile  region.    See  Ibis. 

Father  Prout      See  Mahony,  FRANas. 

Faliierlasher,  a  small,  ugly,  cottoid  fish,  or 
bull-head  (Coitus  bubalis^,  from  8  to  10  inches 
in  length.  The  head  is  large,  and  is  furnished 
with  several  formidable  spines.  -The  fish  is 
found  on  rocky  coasts  on  both  shores  of  the 
North  Atlantic  On  the  Labrador  coast  it  at- 
tains a  large  size,  a^d  is  a  consi4erable  article 
of  food.       .  , 

Fathers  of  tiie  Cfattrch,  a  title  bestowed 
upon  certain  Oitifch  writers  who  stand  pre- 
eminent as  authorities'  in  the  interpretation  of 
Scriptures,  the  ritual  practice  of  the  age  they 
lived  in,  and  the  formulation  of  doctrine  as 
accepted  dogma;  This  authority  is  weightiest  ih 
the  Apostolic  Fathers  (q'V.).  Next  come  the 
Fathers  of  the  Greek  Church,  such  as  Atha- 
nasiuSj  Basil  the  Great,  Gregory  Nazianzen,  and 
John  (ihrysostom;  Parallel  with  theSe  are  Fathers 
of  the  Latin  Church,  among  whom  are 
Jerome,  Ambrose,  Augustine,'  and  Gregory  the 
Great.  While  these  are  the  most  important  of 
the  Pathet-s,  the  ttrm  is  employed  with  some 
looseness  and  dfteri  made  to  include  Greek 
writers  like  Origen,  and  Latin  writers  like 
Tertullian,  whose  speculations  are  sometimes 
charged  with  being  unorthodox.  In  modem 
times,  when  the  study  of  Christian'  doctrine  has 
a  tendency  'to.  become  largely  historical,  the 
value  of  the  patristic  monumerits  is  esteemed 
more  highly  than  ever  before  in  the  progress  of 
European  learning.' 

S«6/iogro^/iy.— Patristic  biog^raphy  and  lit- 
erature: Smith  and  Wace,  '^Dictionary  of 
Christian  Biography >  (1888)  ;  Lightfoot,  <  Apos- 
tolic Fathers^  (1891) ;  Migne,  <Patrologia,> 
containing  Greek  Fathers,  167  vols,  and  Latin 
Fathers,  222  tols.  (1878).  Translations  into 
English :  <The  Oxford  Library  of  the  Fathers,* 
48  vols.  (1885)  ;  Roberts  and  Donaldson,  ^Ante- 
Nicene  Fathers,*  24  vols.  (1872);  Schaff, 
^Nicene  and  Post-Nicene  Fathers,*  14  vols. 
(1886).  Guides  to  the  study  of  the  Fathers 
will  be  found  in  the  patristic  manuals  of  Alzog 
(1888)  and  Nirschl  (1885). 

Fathigarh,  Fategarh,  Futtygurh,  or  Futti- 
garh,  British  India,  a  military  district  of 
Famkababad  (q.v.),  three  miles  east  of  the 
city  of  that  name. 

Fatiiipur,  Fatehpur,  or  Futtehpur,  British 
India,  capital  of  the  district  of  the  same  name, 
on  the  highway  between  Delhi  and  Calcutta,  70 
miles  northwest  of  Allahabad.    It  contains  gov* 
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erimient  buildings  and  a  mosque.     Pop.  about 

22,000. 

Fathom.      Sec  Weights  and  Measures. 

Fatigue,  a  condition  of  body  or  of  mind 
brought  about  by  excessive  expenditure  of 
energy.  Fatigue  may  occur  in  any  organ  of  the 
body  as  a  result  of  overstimulation;  but  it  is 
usual  to  speak  of  muscular  fatif:ue  and  nervous 
fatigue,  since  the  muscle-functions  .and  nerve- 
functions  may  be  more  readily  measured;  and 
furthermore,  when  muscle-tissue  and  nerve- 
tissue  become  tired,  this  state  is  associated  with 
certain  conscious  states  that  are  more  or  less 
clearly  understood.  Fatigue  of  the  sense-orp;ans 
is  included  in  nerve-fatigue.  The  sensations, 
if  present,  from  fatigue,  biologically  considered, 
in  other  organs,  such  as  liver-cells,  kidney-cells, 
etc.,  are  at  present  little  known.  The  study  of 
protoplasmic  fatigue  in  plants  and  lower  ani- 
mals promises  to  open  up  much  heretofore 
buried  knowledge  concerning  these  problems. 

Fatigtue  in  muscle  results  in  the  main  from 
its  excessive  use,  over  and  above  its  capacity 
to  repair  by  physiological  rest.  The  heart- 
muscle,  while  doing  an  immense  amount  of 
work,  also  does  a  great  amount  of  resting.  Less 
than  one  fourth  of  the  time  of  the  heart-cycle 
is  used  in  contraction.  Over  three  fourths  is 
used  in  resting.  The  sense  of  fatigue  is  prob- 
ably a  distinct  sensation  from  the  organs  of 
muscular  sense  conveyed  to  consciousness  as  a 
warning  to  stop  excessive  muscular  activities. 
The  causes  leading  up  to  the  production  of 
fatigue  in  muscles  are  by  no  means  thoroughly 
understood.  The  present  theory  in  popular 
belief  teaches  that  fatigue  is  due  to  a  torm  of 
poisoning  of  the  nerve-end  organs  in  the  muscle, 
the  poisonous  materials  being  formed  by  the 
metabolism  of  the  muscle  —  fati^e-stuffs,  they 
have  been  named  by  physiologists.  If  these 
could  be  washed  out  of  the  musde  the  sense 
of  fatigue  would  go,  the  muscle-substance  itself 
being  apparently  unaffected,  and  conversely,  in- 
active muscles  may  be  made  to  feel  tired  if  the 
juices  of  tired  muscles  are  made  to  circulate  in 
their  blood  vessels.  What  these  fatigue-stuffs 
are  is  yet  undetermined  with  certainty.  They 
are  probably  very  complex,  and  probably  include 
substances,  like  lactic  acid  and  phosphates,  that 
change  the  chemical  reaction  of  the  muscle- 
plasma,  and  most  likely  also  a  variety  of  other 
bodies. 

Fatigue  in  sense-organs,  such  as  taste,  smell, 
touch,  etc.,  may  show  itself  by  loss  or  change 
of  the  function.  The  taste  is  lost  when  the 
stimulation  becomes  excessive;  so  with  smell 
and  touch;  and  the  same  is  true  for  the  other 
sensations.  A  chemical  basis  for  fatigue  in  the 
end-organs  is  probable,  but  little  is  known  con- 
cerning this.  Fatigue  in  the  nerve-cell  itself 
has  been  widely  studied  by  physiochemical  histo- 
logical methods  and  certain  changes  in  the  nerve- 
cells  seem  correlated  with  fatigue-processes* 
These  involve  certain  structures  in  the  nucleus 
and  in  the  stainable  constituents  (Nissl  bodies) 
of  the  cells.  Fatigue  :n  the  reflex  arc,  as,  for 
instance,  in  the  knee-jerk,  is  manifested  by  a 
steady  diminution  in  the  muscular  response. 
Whether  the  reflexes  are  pi\re\y  muscular  or 
neuromuscular  phenomena  or  not,  similar 
changes  take  place  in  the  end-orsrans  fjnd  in 
the  nerve-cells.  Mental  fatigue  is  probably 
closely  correlated  with  the  forms  of  fatigue  ii^ 


other  nervous  cells  of  the  body.  The  cells  of 
the  brain  are  probably  more  complex,  both 
histologically  and  chemically,  than  those  in  other 
parts  oi  the  nervous  system,  but  the  changes 
causing  fatigue,  and  the  results  in  modification 
of  form,  are  probably  of  the  same  kind,  if  not 
of  the  same  degree.  Tire  of  the  mentsd  func- 
tions causes  a  sympton-complex  that  is  very 
characteristic.     See  Neurasthenia. 

A  measure  of  fatigue-states  is  possible  for 
most  of  the  simpler  muscle  and  nerve  end- 
organ  phenomena,  but  accurate  methods  of 
registering  mental  fatigue  are  much  needed. 
School  test-methods  by  which  children  are  made 
to  undergo  psychological  ^stunts*  are  yielding 
some  very  valuable  material,  although  vitiated 
by  much  amateurish  pedagogical  theorizing. 

The  measuring  of  the  changes  in  the  various 
reflexes,  the  nerve-end  orpins  —  sensations,  per- 
ceptions^ correlation  of  ideas,  memory-^images, 
etc. —  constitutes  an  important  part  of  a  special^ 
ist's  work  in  the  study  not  only  of  normal 
psychology,  but  of  the  abnormal  psych- 
ology of  the  insanities.  Consult:  Schafer, 
<  Physiology^ ;  At  water,  ^Digest  of  Metabolism 
Experiments^ ;  Ziehen- Sommers,  ^Psychophysi- 
ologische .  Methoden^ ;  Verwom,  ^General 
Physiology^ ;  Mann,  ^Physiological  Histology^ ; 
^American  journal  of  Psycholo^^ ;  ^Psycho- 
logical Review^ ;  ^Educational  Keview.^  Sec 
auto-intoxication ;  insanity ;  muscle-ex- 
cjtation;  Nerve-Cell;  Nerve^Fibrs;  Neuras- 
thenia; Special  Senses. 

Fatigae  of  Materials.  See  Strength  or  Ma* 
tbrials. 

Fatima,  fa-te-ma,  (i)  The  favorite 
daughter  of  Mohammed:  b.  Mecca,  Arabia* 
about  606;  d.  Medina,  Arabia,  632.  She  had 
three  sons,  Al-Hasan,  Al-Husein,  and  Al-Muh- 
sin.  From  the  first  two  were  descended  the 
Saiyides.  (2)  In  ^Aladdin,^  the  enchantress. 
(3)  In  the  story  of  ^Bluebeard*  the  last  wife, 
and  the  only  one  not  murdered. 

Fatimides,  fat'i-midz,  or  Patimitea,  fat'i- 
mits-  (named  from  Fatima,  the  daughter  of 
Mohanuned  and  wife  of  AH,  from  whom  the 
founder  of  the  dynasty  described  in  the  defini- 
tion professed  to  have  sprung),  a  race  of  Mo- 
hammedan kings,  whose  founder  was  Abu  Ab- 
dallah  Husein.  Obeid  Allah  (909-33),  subdued 
northern  Africa  from  the  Atlantic  coast  to 
Egypt,  assumed  the  title  Mahdi  (® Leader  of  the 
Faithful^),  established  his  capital  at  Mahadi 
and  made  himself  independent  of  the  Abbassic 
caliphs.  The  mot»-  important  of  the  dynasty 
was  Al-Mu'izz  (955-78),  who  conquered  Sicily 
and  Egypt  (972),  transferred  his  court  to  the 
latter  country,  and  founded  Cairo.  Al-Hakim 
(996-1021)  persecuted  Jews  and  (Christians,  and 
destroyed  the  Church  of  the  Resurrection  at 
Jerusalem  (1009).  His  cruelties  were  a  leading 
cause  of  the  Crusades  ^q.v.).  The  dynasty  in- 
cluded 14  caliphs,  of  whom  Al-Adhid  was  the 
last  (1171).  Consult:  Wiistenfeld,  ^Geschichte 
der  Fatimiden-Khalifen>  (1881). 

Fats.  In  chemistry,  this  class  of  sub- 
stances was  originally  understood  to  include  all 
those  compounds  of  carbon,  hydrogen  and 
oxygen  »vhich  leave  a  permanent,  translucent 
grease-spot  upon  paper.  In  more  recent  times, 
however,  it  has  b^n  the  custom  to  include  only 
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such  bodies  of  this  sort  as  admit  of  saponifica- 
tion. Our  knowledge  of  the  constitution  of  the 
fats  is  due  in  large  measure  to  the  labors  of 
the  French  chemist  Chevreul,  who  showed  that 
they  are  mostly  composed  of  glycerin,  in  com- 
bination with  certain  organic  adds,  prominent 
among  which  are  oleic,  stearic  and  palmitic 
adds.  Fats  may  be  extracted  from  animal 
tissues  by  heat,  a  temperature  of  212^  F.  being 
suffident  From  seeds  and  other  vegetable  mat- 
ters in  which  they  occur  they  are  conunonly 
extracted  by  heating  the  ground-up  tissues,  and 
subjecting  them  to  heavy  pressure.  As  obtained 
by  these  methods,  the  fats  often  retain  frag- 
ments of  the  original  tissues  in  which  they 
occur,  as  well  as  certain  nitrogenous  substances 
that  come  away  with  them.  The  nitrogenous 
matter  may  be  removed  by  shaking  the  fluid  fat 
(or  oil)  with  sulphuric  acid,  and  the  fragments 
of  tissue  may  be  removed  by  dissolving  the 
fat  in  ether,  carbon  disulphid,  benzene,  or  light 
I>ctroleum,  and  subsequently  filtering  the  solu- 
tion and  reco^ring  the  fat  by  the  evaporation 
of  the  solvent  The  membranous  particles  that 
come  away  with  the  animal  fats  may  also  be 
removed  by  treating  the  fats  with  very  dilute 
hydrochloric  acid,  which  dissolves  the  mem- 
branous matter  while  leaving  the  fat  unaltered. 

The  fats  are  decomposed  when  heated  to 
400^  F.,  by  the  separation  of  their  glycerin 
from  the  fatty  acids  with  which  it  is  combined. 
They  may  also  be  decomposed  by  saponification, 
— that  is,  by  boiling  them  with  aqueous  solu- 
tions of  the  alkalis, —  the  decomposition,  in  this 
case,  being  due  to  the  replacement  of  the  com- 
bined glycerin  by  the  alkali.  The  glycerin  is 
thereby  set  free,  and  the  resulting  compounds 
of  the  alkali  with  the 'organic  acids  of  the  fats 
are  known  as  soaps.  (See  Soap.)  The  ran- 
ddity  that  develops  in  fats  when  they  are  kept 
for  some  time  is  due  to  the  formation  or  libera- 
tion of  certain  volatile  fatty  acids,  and  it  may 
be  removed  by  boiling  the  fat  with  water  (in 
which  case  the  objectionable  adds  are  volatil- 
ized) ,  or  by  treating  it  with  an  aqueous  solution 
of  sodium  carbonate  (in  which  case  the  volatile 
acids  are  neutralized  by  the  alkali,  with  the 
formation  of  their  unobjectionsible  sodium 
salu). 

As  has  been  noted  above,  stearic,  oleic  and 
paloiitic  acids  are  the  commonest  of  the  acids 
that  occur  in  fats.  Their  compounds  (or 
•esters')  with  glycerin  are  known,  respectively, 
as  stearins,  oldns,  and  palmitins,  and  are  mark- 
edly similar  in  their  general  properties.  The 
nature  of  these  compounds  may  be  sufficiently 
illustrated  by  taking  stearin  as  an  example. 
The  formula  of  stearic  add  is  H.CisHkOs  and 
that  of  glycerin  is  GH»(OH)^  If  the  two 
are  heated  together,  they  may  combine  in  the 
following  manner:  aH*(OH).  +  H.CmH»0.= 
GH.(OH),.(CuH»0,)  +  H.O,  in  which  case 
the  compound  that  is  formed  is  known  as  •mo- 
nostearin,'  or  th^  may  combine  in  this  manner : 
CJtUmUh  +  2H.C«H»0,  =  aH.(OH).(G, 
H»Os)i  +  2HsO,  in  which  case  the  compound 
IcMrmed  is  known  as  •distearin'  or,  finally,  they 
may  combine  thus ;  GH5(OH).+3H.CmH»0,= 
CJfi.(Ci«H»0>).  +  3HsO,  in  which  case  the 
compound  is  called  •tristearin.'  Similar  re- 
actkms  occur  with  oleic  and  ipalmitic  adds.  The 
compomids  of  these  three  adds  that  occur  most 
eeniiiionlY  io  fats  are  tfistearin,  triolein,  and 
tfiiMiUiiitiii* 


Pat  Tissue,  the  deposits  of  fat  in  various 
parts  of  the  animal  organism.  Fat  is  found  in 
the  young  of  vertebrate  mammals  from  the 
moment  of  their  birth,  and  under  normal  con- 
ditions continues  to  increase  till  puberty,  when 
a  marked  diminution  takes  place.  In  middle 
life  fat  increases,  and  sometimes  is  acquired 
to  gross  excess.  The  chief  use  of  fat  in  a  proper 
quantity,  is  as  a  protective  shield  against  at- 
mospheric changes;  it  serves  as  a  lubricant  to 
several  organs,  and  above  all,  it  stores  up  the 
heat  energy  so  essential  to  animal  vitality. 

Fatty  Acids,  monobasic  acids  formed  by 
the  oxidation  of  the  primary  alcohols.  Sudi 
are  formic  and  acetic  acids,  oleic,  stearic  and 
palmitic  acids.  Thus,  when  a  fat  is  heated  in 
combination  with  a  stronger  base  than  glycerin, 
such  as  potash  or  soda,  the  fatty  acids  leave  the 
glycerin  and  combine  with  the  metallic  base, 
thus  forming  soap. 

Fatty  Compoimds,  or  Aliphatic  Com- 
pounds, in  organic  chemistry,  are  those  com- 
pounds whose  molecules  do  not  include  a 
closed  chain  of  carbon  atoms.  (See  Aroicatic 
Compounds.)  The  name  *fatty*  no  longer  im- 
plies any  necessary  relation  to  the  fats,  but  it 
was  originally  given  to  the  group  because  many 
of  its  earliest-known  representatives  occur  in  the 
animal  or  vegetable  fats,  or  are  related  to  them 
in  a  simple  manner.  The  name  •methane  com« 
pounds'  has  also  been  proposed  for  the  group, 
but  it  has  not  been  generally  adopted,  althou^ 
it  is  a  particularly  happy  designation,  since  all 
of  the  compounds  of  the  group  are  theoretically 
derivable  from  methane,  CH4,  by  addition  or 
substitution.  The  fatty  compounds  may  be  sub* 
divided,  in  a  general  way,  into  those  that  are  • 
•saturated,*  and  those  that  are  •unsaturated.*  ' 
Saturated  compounds  are  those  in  which  the 
atomic  linkage  is  such  that  no  more  atoms  can  be 
attached  to  the  carbon  chain  of  the  molecule, 
without  causing  it  to  split ;  and  unsaturated  com- 
pounds are  those  in  which  this  condition  is  not 
fulfilled.  For  example,  ethane,  CtH«,  has  the 
structural  formula 

H    H 

H— C— C— H 

ii 

and  it  is  therefore  a  saturated  compound,  be- 
cause there  is  obviously  no  way  to  introduce 
more  atoms  without  separating  the  carbon  atoms, 
or  removing  one  or  more  of  the  hydrogen  atoms. 
If  we  introduce  (say)  the  group  CH»  (•meth- 
ene*),  wc  must  place  it  between  the  two  carbon 
atoms,  or  between  a  carbon  atom  and  one  of  the 
hydrogen  atoms  now  attached  to  it.  In  either 
case  the  structural  formula  of  the  resulting  com- 
pound (known  as  •propane,'  GHt),  is 
H    H     H 


H-C~C~C-H 


so  that  the  new  compound  is  also  saturated. 
Ethylene  (q.v.),  GH4,  is  an  unsaturated  com- 
pound, because  carbon  (according  to  the  present 
theory)  is  always  a  tetravalent  element,  and  a 
carbon  nudeus  containing  two  atoms  of  carbon 
is  capable  of  fixing  six  atoms  of  hydrogen*  as 
^4>pear9  in  the  first  of  the  foregoing  structural 
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formuke.  It  is,  therefore,  usual  to  consider  that 
in  this  case  two  valencies  in  the  carbon  nucleus 
satisfy  each  other,  so  that  the  structural  for- 
mula for  ethylene  is 

H    H 


hi 


Here  it  is  obviously  possible  to  introduce  two 
additional  monad  atoms  or  radicals,  by  break- 
ing one  of  the  two  valencies  uniting  the  carbon 
atoms,  and  attaching  one  of  the  monad  atoms 
so  introduced  to  each  of  the  ftee  ends  of  the 
valency  so  broken;  the  carboit  atoms  remaining 
constantly  united  by  one  oi  the  "bonds.  If  a  pair 
of  hydrogen  atoms  be  introduced  in  this  way, 
ethane  is  produced,  as  will  be  seen  by  inspecting 
the  structural  formula  of  that  substance,  given 
above.  In  acetylene  (q.v.)  C«Hj,  three  bonds 
are  commonly  assumed  to  unitr  the  two  carbon 
atoms,  so  that  ..the.  structural  formula  of  this 
substance  is  H  r-r  C  ^  C  -^  H.  Acetylene  there- 
fore, is  an  unsaturated  compound.  Much  at- 
tention has  been  paid  to  the  theory  of  these 
double  and  triple  bonds  between  adjacent  carbon 
atoms,  and  it  has  been  conclusively,  established 
(contrary  to  what  might  be  ©atu rally  assumed) 
that  a  doubl/e  or  triple  linkage  between  two  car-, 
bon  atoms  constitutes  a  weaker  bond  than  the 
single  linkage.  When,  for  example,  an  unsat- 
urated compound  is  broken  up  by  the  action  of 
powerful  chemical  reagents,  it  is  almost  in- 
variably the  double  (or  triple)  bond  chat  is 
ruptured.  A  quantitative  study  of  tht  heat- 
energy  liberated  when  compounds  of  carboii  and 
hydrogen  are  burned  also  shows  that  the  lorce 
required  to  break  a  double  or  triple  bond  is 
smaller  than  that  required  to  break  a  single 
bond. 

Although  the  fatty  and  aromatic  groups  of 
chemical  compounds  are  differentiated  so 
strongly  that  it  is  not  easy  to  convert  a  rep- 
resentative of  either  group  into  a  representa- 
tive of  the  other  one,  such  a  transformation 
is  nevertheless  possible.  Thus  Berthelot 
showed  that  when  acetylene  gas  is  passed 
through  a  red-hot  tube  it  is  converted  into  ben- 
zene, naphthalene,  and  other  members  of  the 
aromatic  group;  and  an  example  of  the  oppo- 
site kind  of  transformation,  in  which  an  aromatic 
compound  is  converted  into  a  fatty  compound, 
is  afforded  by  the  formation  of  ipethyl  chlorid, 
CH»C1,  when  hydrochloric  acid  gas  is  passed 
through  boiling  metaxylene,  (3«H4(CH»)t.  It  has 
been  pointed  out  that  there  ,  i?  probably  much 
significance  in  the  fact  that  the  carbohydrates, 
which  are  the  chief  constituents  of  plants,  are 
fatty  compounds  containing  six  (or  a  multiple 
of  six)  atoms  of  carbon ;  while ,  the  products 
obtained  by  the  dry  distillation  of  coal  (that  is, 
the  fossilized  remains  of  such"  plants),  are  chiefly 
aromatic  compounds,,  in  which  six  carbon  atoms 
are  united  in  the  form  Of  a  '^benzene  nucleus.® 
It  is  likely,  in  view.  of.  .this  fact,  that  most  of 
the  carbohydrates  liiight  \ie  transformed  into 
Members  of  the  airomatk  group,  fey  th«' prdtenged 
action  of  .  feriiat  •  pressure  •  and^  uio<Atrkttij  ■  high 
femperatnrfc.  '  ■  '  •  '  •'•'•"*.'  -  -r-^  .1.  .  ■> 
-  Fwndartietfrfal  among  thfe  fatty -cditopou^ds  are 
th^e  series  of 'hydi^fcatboftdi''Whidhi dofit&inonly) 
carbon  arid  'ix^^eiV;"ft^  apc^kttoii^rf  respectively 
i5'^h^paraffihs,'th^  5>Wfiiies,i  aiidi'<h©.ao«t3FlQlie 


series.  The  simplest  member  of  the  paraffin 
series  is  methane  (*marsh  gas*^),  CH4,  from 
from  which  the  higher  members  are  derived  by 
successive  additions  of  the  group  CHj^  as  has 
already  been  illustrated  in  connection  with  the 
derivation  of  propane  from  ethane.  The  paraf- 
fins are  very  numerous,  and  many  of  the  higher 
members  of  the  series  have  been  but  little 
studied.  As  will  be  seen  from  their  mode  of 
derivation  from  methane,  they  all  come  under 
the  general  formula  CnHjn-f-j,  where  n  may 
have  any  value  from  unity  up  to  a  limit  which 
probably  exists,  but  is  at  present  unknown. 
Isomeric  forms  of  the  paraffins  are  possible  when 
n  is  greater  than  3,  and  the  number  of  such  pos- 
sible isomeric  forms  increases  rapidly  with  n. 
Thus  in  the  case  of  butane,  CHm,  there  can  be 
but  one  isomer,  while  the  compound  CuHss, 
known  as  tridecane,  is  theoretically  capable  of 
existing  in  no  less  than  802  distinct  forms.    See 

ISOMERISlif. 

The  olefine  series  of  hydrocarbons  begins 
with  ethylene  (*olefiant  gas*^)  0x1^4,  from  which 
the  higher  members  may  be  regarded  as  derived, 
just  as  before,  by  successive  additions  of  CHx. 
The  general  formula  for  the  olefine  series  there- 
fore is  CnHaii  and  many  isomers  are  known  here 
also.  The  acetylene  series,  which  has  not  been 
so  thoroughly  studied  as  the  paraffins  and  the 
olefines,  begins  with  acetylene  gas,  Cdlt,  and 
has  the  general  formula  CnHjn-a*  See  Hydro- 
carbons. 

Among  the  derivatives  of  the  fatty  hydro- 
carbons, the  fatty  alcohols  and  fatty  acids  re- 
quire special  mention.  Alcohols,  as  a  class,  are 
considered  under  Alcohol.  In  general,  they 
may  be  regarded  as  derived  from  the  hydro- 
carbons by  replacing  one  or  more  of  the  hydro- 
gen atoms  by  an  equal  number  of  molecules  of 
hydroxyl  (OH).  They  are  known  as  *mono- 
hydric,^  ^dihydric,*  *^trihydric,*  etc.,  according 
as  one,  two,  three,  etc.,  atoms  of  hydrogen  are 
replaced  in  the  original  hydrocarbon.  A  vast 
number  of  monohydric  alcohols  are  known,  but 
the  number  of  recognized  dihydric  alcohols 
(pIso  known  as  glycols*)  is  far  smaller.  Five 
trihydric  fatty  alcohols  are  knowiL  of  which 
glycerin,  GHb(OH)»,  is  the  only  familiar  ex- 
ample; and  only  one  fatty  tetrahydric  alcohol, 
erythrite,  GHe(0H)4,  is  known,  though  a  few 
that  are  still  more  highly  hydrated  have  been 
prepared.  The  most  important  series  of  the 
monohydric  fatty  alcohols  is  that  derived  from 
the  paraffin  series  of  hydrocarbons,  CnHju-h,, 
by  the  substitution  of  OH  for  H.  The  general 
formula  for  this  series  of  alcohols  therefore  is 
CnHjn-f-i.  (OH) ;  it  includes  methyl  alcohol, 
ethyl  alcohol,  and,  in  fact,  nearly  all  of  the  more 
familiar  alcohols.  The  monohydric  alcohols  of 
the  olefine  series  of  hydrocarbons  have  the  gen- 
eral formula  CnHjn-i.  (OH),  but  they  include 
only  a  single  familiar  example — allyl  alcohol, 
GH8,OH.  Those  of  the  acetylene  series  have 
the  general  formula  CnHjn-j.  (OH),  but  they 
do  not  include  any  that  are  of  importance  save 
to-  the  theoretical  chemist. 

The  fatty  acids  are  exceedif^ly  numerous,  and 
play  a  highly  important  part  in  the  processes  of 
animal  and  vegetable  life.  A  complete  classifica- 
tion of  them  cannot  be  here  attempted,  but  three 
ofi  the  known  series '  must  be  mentioned.  Th« 
series  ^derive4  from  the  'paraffiris  -h^s  the  gen- 
eral formula  QiHyflOj  and  its  members  may  be 
derived,  by  oxidation,  from  the  alcohols  of  the 
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paraffin  series  that  contain  the  same  number  of 
carbon  atoms.  The  best-known  examples  of  this 
series  are  as  follows: 

Formic  Acid  CHaOi 

Acetic  Acid CaHiOa 

Propionic  Acid CeH^Oa 

Butyric  Acid QHaOa 

Capric  Add CioHadOa 

Laurie  Acid CiaH»iOa 

Palmitic  Acid   QaHaiOa 

Stearic  Acid  CttHaaOa 

Melissic  Acid  GoH«Oa 

The  alcohols  corresponding  to  these  acids 
have  not  all  been  prepared,  but  many  of  them 
have  been,  and  the  chemical  deportment  of  the 
remaining  members  of  the  group  leaves  no  doubt 
of  their  relation  with  the  normal  paraffins  from 
which  they  are  assumed  to  be  derived.  All  of 
the  foregoing  acids  are  monobasic,  containing 
but  one  atom  of  replaceable  hydrogen ;  and  these 
acids,  together  with  the  others  that  belong  in 
the  same  series,  are  the  ones  to  which  the  name 
** fatty  acids"  is  often  applied,  by  writers  on 
chemistry,  to  the  exclusion  ol  all  other  organic 
acids.  According  to  the  definition  of  *fatty  com- 
pounds" adopted  above,  however,  all  organic 
acids  that  do  not  contain  closed  carbon  chains 
would  appear  to  be  logically  included  under  this 
same  title. 

Two  important  series  of  acids  are  derived, 
by  oxidation,  from  dihydric  alcohols,  or  *gly- 
cols,"  of  the  paraffin  series.  The  general  form- 
ula for  these  glycols  being  CnH,n  (OH),,  the 
lactic  acid  series  of  acids  is  obtained  from  them 
by  an  oxidation  which  consists  in  the  replace- 
ment oi  two  atoms  of  hydrogen  by  one  atom  of 
oxygen.  The  general  formula  of  the  lactic  acid 
series  therefore  is  CnHflnOs.  Its  most  im- 
portant members  are  as  follows: 

Carbonic  Acid CHaOa 

Glycollic  Acid   GH*©. 

Lactic  Acid  CiH.Oa 

Hydroxybutyiic  Acid C«H«Oa 

Hydroxyvaleric  Acid  CeHioOa 

Leucic  Acid   GHuOs 

Carbonic  acid  is  included  in  this  list  on  the 
bypothesis  that  it  exists  in  aqueous  solutions 
pf  the  gas  in  the  form  CO2  +  H2O.  Except  for 
carbonic  acid,  all  the  acids  of  the  foregoing  list 
are  monobasic.  For  the  reason  why  carbonic 
jicid  is  not  also  monobasic,  reference  must  be 
made  to  the  more  extended  treatises  on  organic 
chemistry. 

The  oxalic  acid  series  is  derived  from  the 
glycol  series,  given  above,  by  an  oxidation  which 
consists  in  the  substitution  of  two  atoms  of 
oxygen  for  four  of  hydrogen.  The  general 
formula  for  this  series  of  acids  therefore  is 
CiiH2ii-j04i  The  most  important  represent- 
atives are: 

Oxalic  Acid   C,HaO« 

Malonic  Acid i . . .  C3H4O4 

Succinic  Acid C4H«04 

Pyrotartaric  Acid  • C5Hi04 

Adipic  Acid GM,oO« 

Azaleic  Add    Ct Hi«04 

Sebaok  Acid   . . . . ; ; GpHm04 

The  foregoing  acids  are  all  dibasic. 
The  carbohydrates  constitute  a  large  and  im-  . 
portant   class    of   open-chain    (or    fatty)    com-; 
pounds.    They  all  contain  carbon,  hydrogen,  and 
oxygen,  and  arc  called  ^carbohydrates*  because. 


like  water,  they  contain  predsely  twice  as  many 
atoms  of  hydrogen  as  of  oxygen,  and  can  there- 
fore be  regarded  as  consisting  merely  of  water 
and  carbon.  O'Sullivan's  classification  of  these 
substances  is  given  under  Carbohydrates;  but 
the  carbohydrates  are  more  commonly  divided 
simply  into  (i)  glucoses  (or  hexoses)  ;  (2)  sac- 
charoses;  and  (3)  amyloses.  The  glucoses  com- 
prise glucose  (or  dextrose),  fructose  (or  levu- 
lose),  galactose,  and  sorbose  (or  sorbinose) ; 
and  they  all  have  the  empiric  formula  C«HuO«. 
The  saccharoses  include  cane-sugar,  lactose, 
melezitose  and  maltose ;  they  all  have  the  empiric 
formula  CxaHaaOu,  and  are  all  derived  by  the 
union  of  two  molecules  of  a  glucose,  with  the 
ehmination  of  one  molecule  of  water.  Their 
general  forjnula  may  therefore  be  written 
(CeHii08)aO,  and  they  may  be  regarded  as  re- 
lated to  the  glucoses  in  the  same  way  that  ether 
is  related  to  alcohol.  The  amyloses  include 
starch,  glycogen,  dextrin,  cellulose,  inulin,  and 
the  gums.  They  have  the  general  empiric 
formula  (CeHio05)n,  but  their  structuraF 
formulae  are  not  yet  known.  Consult:  Hjelt, 
<  Principles  of  General  Organic  Chemistry  > ; 
Allen,  < Commercial  Oiiganic  Analysis^ ;  Rem- 
sen,  <An  Introduction  to  the  Study  of  the  Com- 
pounds of  Carbon  >;  Richter,  <  Chemistry  of  the 
Carbon  Compounds* ;  Perkin  and  Kipping,  ^Or- 
gank  Chemistry* ;  Roscoe  and  Schorlemmer,  <A 
Treatise  on  Chemistry* ;  Meyer,  ^Modern 
Theories  of  Chemistry* ;  Cohen,  ^The  Owens 
College  Course  of  Practical  Organic  Chemistry* ; 
Roscoe,  <  Lessons  in  Elementary  Chemistry* ; 
and,  in  fact,  any  work  on  organic  chemistry. 
See  also,  in  this  encyclopaedia.  Alcohol  ;  Hydro- 
carbons ;  Isomerism  ;  Sugars  ;  and  many  other 
titles.  « 

Fatty  Degeneration.     See  Degeneration. 

Fatuity,  in  present  usage,  synonymous 
with  idiocy  (q.v.).  Foolishness  or  weakness  of 
mind. 

Fatwa,  fut'wa,  India,  town  Patna  district, 
eight  miles  from  Patna,  at  the  junction  of  the 
Punpun  with  the  Ganges.  Fatwa  is  a  place  of 
great  sanctity  to  Hindus.  It  is  on  the  East  In- 
dian R.R.,  and  has  considerable  trade.  Pop. 
about  10,900. 

Faudgny,  fo-se-nye,  a  district  of  France, 
department  of  Haute  Savoie;  area  about  840 
s<luare  miles.  Belongs  almost  wholly  to  the 
basin  of  the  Arve,  and  not  more  than  one  third 
of  its  surface  is  fit  for  culture.     Pop.  102,000. 

Faudt,     fa'sit,     Helen     (Lady     Martin), 
English  actress:   b.   London,  England,   11  Oct. 
1819;  d.  Wales  31  Oct.  1898.    In  1851  she  was 
married    to    Theodore     (now    Sir    Theodore) 
Martin     (q.v.).      She    made    her    professional 
debut  as  Julia  in  the  <  Hunchback*   at  Co  vent 
Garden  in  January  1836^    She  was  at  once  suc- 
cessful,   took    a    leading    part    in    Macready's 
Shakespearean  revivals,  in  -the  first  representa- 
tion of  Lytton's  plays,  and  in  Browning's  ^Blot 
in  the  Scutcheon*  and  < Strafford.*    As  an  inter-  . 
prcter  of  Shakespeare's .  heroines,  Juliet,  Rosa-, 
lind;    Portia,    Beatrice,    Imogen,   Cordelia,   and 
Lady  Macbeth,  she  stood  first  among  the  act*  - 
resses  of  her  time.    After  her  marriage  she!  left 
the  stage,  appearing  only  at  -axe .  intervals  for 
public  or  charitable  purposes,  as.  fn/^'e^trroe.,at% 
the  opening  of  the  Snakespeiair^  Mtoor.ial  ►  The-  \ 
atre    at    Stratford.      Ill'  i88S    she   published   a" 
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volume  of  delightful  studies,  entitled :  ^On  Some 
of  Shakespeare's  Female  Characters^  (Ophelia, 
Portia,  Desdemona,  Juliet,  Imogen,  Rosalind, 
and  Beatrice). 

Faulkner,  fak'ner,  Charles  James,  Ameri- 
can lawyer:  b.  Berkeley  County,  Va.,  1805;  d. 
I  Nov.  1884.  He  was  admitted  to  the  bar  in 
18^,  set  at  various  times  in  both  houses  of  the 
Virginia  legislature  and  was  a  member  of  Con- 
gress 1851-60.  In  the  last-named  year  he  was 
appnointed  minister  to  France.  Returning  to  the 
United  States  in  1861  he  was  imprisoned  on  sus- 
picion of  disloyalty,  in  Fort  Warren,  Boston,  but 
was  exchanged  the  same  year.  He  was  elected 
to  Congress  from  West  Virginia  in  1874. 

Faulkner's  Island,  in  Long  Island  Sound, 
belonging  to  Connecticut,  and  about  four  miles 
from  the  mainland.  A  lighthouse,  still  in  use, 
was  erected  here  some  years  ago. 

Fault,  in  geology,  any  rock-crack  or  fis- 
sure with  dislocation  of  the  strata.    The  rock- 
movement  may  accompany  the  formation  of  the 
crack,  or  may  come  later,  and  the  total  move- 
ment may  vary  from  a  small  fraction  of  a  foot 
to  many  thousands  of  feet.    Faults  come  by  the 
same  strains  and  stresses  which  make  folds,  the 
rocks   breaking   instead    of   bending;    a   brittle 
stratum  may  be  faulted,  while  softer  strata  above 
or  below  may  be  only  bent    The  dip  of  a  fault 
is   the  amount  of   inclination   of  the  plane  of 
fracture  from  the  horizontal;  the  hade  or  slope 
is  the  complement  of  the  dip,  being  the  amount 
of  inclination  of  the  plane   from  the  vertical. 
;  Thus  the  hade  of  a  fault  with  a  dip  of  60°  would 
I  be  30°.    The  rock-strata  relatively  dropped  from 
/the  downthrow  side;   the  upthrow  side  is  op- 
j  posite ;  the  side  of  the  fracture  that  overlies  the 
!  other  is  the  hanging  wall ;  the  underlying  side 
is  the  foot-wall.     The  throw  of  a  fault  is  the 
total    vertical    displacement;    the   heave    is   the 
total    horizontal    displacement  —  both   measured 
in  the  plane  of  the  dip.    If  a  fault  dips  45°  the 
heave  and  throw  are  equal. 

Faults  are  classified  as  normal  and  reversed. 
In  a  normal  or  gravity  fault  the  hanging  wall  is 
on  the  downthrow  side.  In  a  reversed  or  thrust 
fault  the  hanging  wall  is  on  the  upthrow  side. 
Normal  faults,  as  the  strata  occupy  more 
space  than  before  faulting,  were  produced  by 
tension.  Thrust  faults  are  caused  by  compres- 
sion, the  beds  on  one  side  of  the  fracture  being 
thrust  past  those  on  the  other.  As  a  rule  thrust 
faults  have  lower  dips  than  normal  faults.  The 
best  examples  of  great  normal  faults  in  the 
United  States  are  in  the  Arizona-Colorado 
plateau.  Thrust  faults  are  common  in  the 
southern  Appalachian  Mountains.  Generally  a 
fault-fissure  is  filled  with  more  or  less  ground- 
up  material  from  the  dislocated  strata,  and  the 
hanging  and  foot  wall  faces  are  grooved  and 
polished,  giving  the  appearance  called  slicken- 
sided. 

It  is  obvious  that  faults  are  essentially  surface 
phenomena;  for  with  increasing  depth  and  in- 
creasing pressure  from  above,  rocks  bend  rather 
than  break,  and  we  can  easily  imagine  a  depth  at 
which  all  rocks,  while  not  truly  molten,  are  plas- 
tic See  Escapement;  Geology;  Mountain; 
Ore  Deposit. 

Faun,  fan  (Lat.  Paunus,  from  favere,  to  be 
favorable  to),  in  Roman  mythology,  a  Latin 
rural  deity.    See  Faunus. 


Faun  of  Praxiteles,  a  statue  in  the  Capito- 
line  Museum,  Rome,  known  also  as  the  <  Satyr 
of  the  Capitol.  It  is  the  best  copy  extant  of  an 
original  attributed  to  the  great  Greek  sculptor 
and  furnished  Hawthorne  the  title  for  his  novel, 
^The  Marble  Faun.>    See  Praxiteles. 

Fauna,  fan'a,  a  term  used  by  zoologists 
to  signify  the  animals  native  to  a  special  local- 
ity, region,  or  period  of  time,  as  the  term  •flora* 
is  used  by  botanists.  The  term,  when  prefixed 
by  certain  words,  is  restricted  to  a  more  special 
usage,  as  •pisci  fauna,^  the  fishes  of  a  certain 
region,  etc.  Geologists  and  palaeontologists  em- 
ploy the  term  in  a  somewhat  wider  sense,  as 
covering  all  the  animals  of  a  given  region,  dur- 
ing a  geological  period  —  the  fossil  remams  of 
such  animals  being  found  in  the  successive  lay- 
ers of  deposits  formed  during  the  entire  period 
in  which  they  lived. 

Fauna,  in  Roman  mythology,  a  Roman 
goddess,  originally  called  Marica,  but  after  her 
marriage  with  Faunus,  named  Fauna.  She  is 
sometimes  identified  with  Cybele, 

Paunce,  Daniel  Worcester,  American 
Baptist  clergyman:  b.  Plymouth,  Mass.,  3  Jan. 
iSis^  He  was  graduated  from  Amherst  Col- 
lege in  1850  and  was  ordained  to  the  Baptist 
mmistry  in  1853.  He  has  held  various  pastor- 
ates in  New  England  and  elsewhere  and  has 
published :  ^The  Christian  in  the  World* ; 
*  Words  and  Works  of  Jesus* ;  <  Words  and 
Acts  of  the  Apostles* ;  <A  Young  Man*s  Diffi- 
culties with  His  Bible*;  *The  Resurrection  in 
Nature  and  Revelation* ;  <  Prayer  as  a  Theory 
and  a  Fact*;  ^ Hours  With  a  Skeptic*;  < Shall 
We  Believe  in  a  Divine  Providence?*;  etc 

Faunce,  John,  American  naval  officer:  b. 
Plymouth,  Mass.,  25  March  1807 ;  d.  Jersey  City, 
N.  J.,  5  June  1891.  He  entered  the  United  States 
marine  service  as  third  lieutenant  in  1837,  and 
in  1845  was  placed  in  charge  of  the  Long  Island 
and  New  Jersey  life-saving  stations.  In  1858  he 
was  made  commander  of  the  revenue  steamer 
Harriet  Lane,  which,  under  his  command,  ac- 
companied the  naval  expedition  to  Paraguay  in 
1858-9,  and  which  in  1861  was  one  of  the  small 
fleet  that  was  hastened  to  the  relief  of  Fort 
Sumter,  and  was  fired  on  by  the  Confederates  at 
Charleston.  After  the  War  he  was  detailed  to 
service  in  the  life-saving  dejpartment,  in  which 
capacity  he  did  much  toward  its  thorough  organ- 
ization and  perfection. 

Faunce,  William  Herbert  Perry,  American 
educator:  b.  Worcester,  Mass.,  15  Jan.  i^g.  He 
is  a  son  of  D.  W.  Faunce  (q.v.).  He  was  grad- 
uated at  Brovm  University  in  1880,  and  &t  the 
Newton  Theological  Seminary  in  1884;  held 
pastorates  in  Springfield,  Mass.,  1884-9,  and 
New  York  1889-99;  was  long  a  trustee  of 
Brown  and  Rochester  universities;  lecturer 
at  the  University  of  Chicago;  and  preacher  ai 
Harvard  University.  He  was  made  president 
of  Brown  University  in  June  1899. 

Faunus,  an  Italian  divinity,  probably  an 
ancient  Italian  king,  who  instructed  his  subjects 
in  agriculture  and  the  management  of  flocks, 
and  was  afterward  worshipped  as  the  god  of 
fields  and  of  shepherds.  The  festival  of  the 
Faunalia,  held  on  5  December,  referred  to  the 
protection  he  exercised  over  agriculture  and  cat- 
tle. Fauna  was  his  female  complement  He  was 
also  worshipped  as   a   prophetic  divinity.     As 
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'dehy  of  the  woods  and  of  flocks  and  herds,  he 
corresponds  to  the  Greek  Pan,  and  hence  with 
his  name  became  associated  the  attributes  of  the 
latter.  The  idea  also  arose  of  a  plurality  of 
feuns,  like  the  Greek  satyrs,  who  were  repre- 
sented with  short  horns,  pointed  ears,  tails,  and 
goats'  feet,  and  to  whom  all  terrifying  sounds 
and  appearances  were  ascribed.  Readers  of 
Hawthorne's  ^Marble  Faun>  will  remember  the 
artistic  use  there  made  of  the  conception. 

Fauque  de  Jonquidres,  fdk'  de  zhdn'k§-ar, 
Jean  Phillipe  Ernest,  French  admiral  and 
mathematician:  b.  Carpentras,  department  of 
Vaucluse,  France,  3  July  1820.  He  entered  the 
navy  in  1825  and  became  an  admiral  in  1874. 
He  held  important  commands  in  Cochin  China 
(1864)  and  as  maritime  prefect  of  Rochefort, 
and  published  several  valuable  mathematical 
treatises,  including  ^Systteie  de  courbes  et  sur- 
faces algebriques  d'ordre  quelconque  (1866). 

Fauquier,  fa'kwer,  Francia,  American  colo- 
nial governor:  b.  about  1704;  d.  1768.  He  suc- 
ceeded Dinwiddie  as  lieutenant-governor  of  Vir- 
ginia in  1758  and  retained  the  office  for  the 
remainder  of  his  life.  Upon  the  passing  of 
Patrick  Heme's  Stamp  Act  resolutions  he  dis- 
missed the  Virginia  house  of  burgesses,  opposed 
the  Stamp  Act  Congress,  and  prevented  the  col- 
ony of  Virginia  from  choosing  dele^tes  at  the 
invitation  of  Massachusetts,  by  refusmg  to  issue 
writs  for  summoning  the  house  of  burgesses. 

Faure,  Ftansois  F61iz,  fran-swa  fa-leks 
for,  French  president:  b.  Paris  30  Jan.  1841; 
d.  there  16  Feb.  1899  He  was  for  a  time  a  tan- 
ner in  Touraine,  bub  became  a  wealthy  ship- 
owner in  Havre,  and  an  authority  on  all  ques- 
tions concerning  shipping,  commerce,  and  the 
colonies.  During  the  Franco-Prussian  war  he 
commanded  a  body  of  volunteers  and  gained  the 
ribbon  of  the  Legion  of  Honor.  He  entered  the 
Assembly  in  1881,  served  as  colonial  and  com- 
mercial minister  in  the  cabinets  of  Gambetta, 
Jules  Favre,  and  Tirard,  and  as  minister  of 
marine  in  that  of  Dupuy.  ^  A  moderate  repub- 
lican, he  was  elected  president  of  the  republic 
on  the  resignation  of  Casimir-Perrier  in  1895. 

Fauriel,  Claude  Charles,  clod  sharl  fd-re-el, 
French  historian :  b.  St.  Etienne,  France,  21  Oct. 
1772 ;  d.  Paris  15  July  1844.  He  published : 
^History  of  Sottthem  Gaul  under  its  German 
Conquerors^  {1836)  ;  ^The  Origin  of  the  Epic  of 
the  Middle  Ages>  (1833) ;  ^History  of  Proven- 
cal Poetry >  (1846)  ;  and  ^ Dante  and  the  Origin 
of  the  Italian  Language  and  Literature'  (1854) ; 
etc 

Faust,  or  Fust,  Johann,  yo'h&n  foust  or 
foost,  German  goldsmith  of  the  15th  century  and 
one  of  the  persons  to  whom  the  invention  of 
printing  is  generally  ascribed.  It  is,  however, 
doubtful  if  he  did  more  than  advance  money  to 
Gutenberg,  who  had  previously  made  some  at- 
tempts with  movable  types  at  Strasburg.  The 
third  person  concerned  was  Schoffer,  who  mar- 
ried the  daughter  of  Faust,  and  who  is  allowed 
the  honor  of  having  invented  pundies  and 
matrices  for  casting  types,  by  means  of  which 
this  grand  art  was  carried  to  perfection.  The 
first  fruits  of  the  new  process,  that  is  a  work 
printed  with  cast  letters,  appears  to  have  been 
the  <Mazarin  Bible,'  or  <  Forty-two-line  Bible' 
(the  latter  name  from  the  number  of  lines  in  a 


column)  completed  about  1455.  Another  early 
work  was  ^Durandi  Rationale  Divinorum  Offi- 
ciorum,'  published  by  Faust  and  Schoffer  1459, 
followed  a  year  or  two  after  by  the  ^Catholicon 
Johannis  Januensis' ;  after  which,  in  1462,  suc- 
ceeded the  ^  Latin  and  German  Bible,'  so  much 
sought  for  by  those  fond  of  early  specimens  of 
typography.  There  is  reason  to  believe  that 
Faust  died  of  the  plague  in  1466,  as  the  name  of 
Schoffer  alone  is  found  in  the  books  printed 
after  that  time  at  Maintz.  Owing,  perhaps,  to 
a  similarity  of  name  some  of  the  noted  deeds  of 
Dr.  Faust  have  been  ascribed  in  popular  German 
legends  to  the  printer. 

Faust,  foust,  or  Faustns,  fas'tus.  Doctor 
John,  German  magician:  b.  Knittlingen, 
Suabia;  d.  Staufen  154a  The  facts  of  his  life 
have  almost  entirely  disappeared  amid  the  leg- 
ends and  fables  in  which  they  have  become 
wrapped  up.  He  appears  to  have  been  a  charla- 
tan and  adventurer  who  traveled  from  place  to 
place,  putting  himself  forward  as  a  physician, 
alchemist,  and  astrologer,  and  as  a  great  magi- 
cian and  enchanter.  At  Wiirzburg  he  professed 
that  he  could  perform  all  the  miracles  that 
Christ  performed,  and  at  Wittenberg  claimed 
that  the  successes  of  the  imperial  troops  in 
Italy  had  been  brought  about  by  his  magical 
powers.  Among  the  credulous  and  ignorant  he 
naturally  found  many  to  put  faith  in  his  claims 
and  at  last  his  name  became  associated  with  a 
whole  series  of  marvels.  The  first  literary  work 
of  which  he  is  the  subject  was  published  at 
Frankfort  in  1587,  by  Johann  Spies,  and  pro- 
fesses to  narrate  the  <  History  of  Dr.  John 
Faust,  the  Far-famed  Enchanter,  and  Professor 
of  the  Black  Art.'  Enlarged  editions  soon  ap- 
peared and  the  book  was  translated  into  English 
(about  1588),  Low  German,  Flemish,  and 
French.  In  it  we  find  most  of  the  famous  sto- 
ries associated  with  Faust's  name;  how  he  sold 
himself  to  the  devil  for  a  period  of  24  years; 
how,  by  the  aid  of  the  fiena  Mephistopheles,  he 
and  his  attendant  and  pupil,  Wagner,  were  able 
for  this  time  to  enjoy  all  sorts  of  sensual  delights 
and  to  travel  about  performing  the  most  mar- 
velous exploits,  and  how  at  last,  when  the  end 
of  the  fatal  compact  arrived,  after  a  night  of 
dreadful  tempest^  his  body  was  found  almost 
torn  limb  from  hmb,  lying  on  a  dunghill  at  the 
village  of  Rimlich,  near  Wittenberg.  It  was  on 
the  English  translation  of  Spies'  book  that  Mar- 
lowe's great  tragedy,  *The  Tragical  History  of 
Doctor  Faustus,'  was  based.  In  1599  the  leg- 
endary history  of  Faust  appeared  at  Hamburg 
in  a  new  form,  as  narrated  by  G.  R.  Widmann, 
a  zealous  Lutheran,  always  eager  to  draw  a 
lesson  from  the  events  with  which  he  deals.  In 
an  altered  edition  of  this  by  Pfitzer  (1674)  we 
first  find  the  germ  of  Goethe's  Margaret,  the 
maiden  whose  £ate  is  so  tragically  connected 
with  that  of  Faust,  in  the  great  drama  of  the 
German  poet  In  the  second  part  of  his  ^  Faust,* 
Goethe  has  attempted  a  poetical  solution  of  the 
legend.  Through  all  vicissitudes  he  leads  Faust 
to  a  point  where  at  last  he  experiences  the  feel- 
ing of  perfect  happiness  in  devoting  his  intel- 
lectual ntcuKies  to  the  promotion  of  the  welfare 
of  his  kind.  Then  he  has  attained  the  end  which 
he  has  pointed  out  to  Mephistopheles  as  the 
object  of  all  his  longings,  and  is  removed  from 
this  life,  not,  however,  to  be  lost,  but  to  be  saved 
by  love,  the  *ever-womanly»  that  ^leads  us  on 
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high.*  Goethe's  famous  poem  attempts  to  show 
that  man's  longing  after  knowledge  may  lead 
him  into  many  errors  and  failings,  but  cannot 
destroy  his  better  nature.  Goethe's  ^  Faust ^  was 
Arranged  for  the  stage  by  W.  G.  Wills  in  1885. 
Among  the  various  English  translations  of 
Goethe's  ^  Faust  ^  that  by  Bayard  Taylor  is  one 
of  the  most  important.  The  well-known  opera  of 
^  Faust,  ^  by  Gounod,  was  first  produced  in  1859. 

Fausta,  Flavia  Maximiana,  Ha'vi-a  mak"- 
sim-i-a'na  fSs-ta,  Roman  empress:  d.  probably 
326  A.D.  She  was  a  daughter  of  the  emperor 
idaximianus  Herculius  and  was  married  to  Con- 
atantine  the  Great   307. 

Faustina,  Annia,  an'i-a  fas-tl'na  (sur- 
named  Junior)  Roman  empress :  d.  near  Mount 
Taunis,  Asia  Minor,  175  a.d.  She  was  a  daugh- 
ter of  Annia  Galeria  Faustina  (q.v.)  and  was 
'  married  to  Marcus  Aurclius  145  or  146  a*d.  She 
was  noted  for  her  profligacy. 

Faustina,  Annia  Galeria  (surnamed  Senior), 
Roman  empress:  b.  about  104  a.d. ;  d.  141.  She 
was  the  wife  of  Antoninus  Pius,  and  like  her 
daughter,  the  wife  of  Marcus  Aurelius,  was 
famed  for  her  licentiousness. 

Fava,  Onorato,  6-n6-ra't6  fa'va,  Italian 
author:  b.  Collobiano,  Piedmont,  7  July  1859. 
He  has  published:  <EarIy  Follies>  (1881) ; 
*  Against  the  Majority^  (1888)  ;  a  novel,  <To  the 
Country  of  the  Stars^  (1889"^ ;  a  juvenile,  ^Our 
Life>  (1885);  ^The  Departure  of  Hannibal> 
(1891);  and  various  other  works,  showing  as 
much  originality  as  versatility. 

Favara,  fa-va'ra,  Sicily,  town,  four  miles 
southeast  of  Girgenti.  It  has  mines  of  sulphur, 
tourmaline,  and  alum,  and  nearby  are  marble- 
quarries.     Pop.  of  the  commune  ( 1901 )  20,400. 

Favart,  Charles  Simon,  sharl  se-mon 
fil-var,  French  dramatist:  b.  Paris,  France, 
13  Nov.  1710;  d.  there  18  May  1792.  His  very 
youthful  poem,  <  France  Freed  by  the  Maid  of 
Orleans,^  won  the  prize  of  the  floral  plays  •  and 
at  24  he  was  writing  successful  comedies.  These 
5  n6  his  operettas  number  about  150  (his  wife, 
Marie  Justine  Benedicte  Duronceray,  1727-72, 
being  his  constant  collaborator),  and  are  for  the 
most  part  pretty  and  realistic  scenes  of  love  in 
the  country ;  but  some  of  them  are  amusing  drol- 
leries like  the  mediaeval  fabliaux.  His  most  cele- 
brated compositions  are :  ^Annette  and  Lubin^ ; 
<The  Village  Astrologer^ ;  ^Ninette  at  Court^ ; 
<The  Three  Suhanas> ;  < The  Englishman  at  Bor- 
deaux.^ His  ^Memoirs  and  Correspondence^  (3 
vols.  1808)  is  of  great  value  for  the  history  of 
literature. 

Favenc,  fav'en,  Ernest,  Australian  journal- 
ist and  author:  b.  London  1846.  He  was  a 
pioneer  in  Queensland  1865-79  and  since  1888 
has  been  active  in  journalism.  He  has  pub- 
lished: ^The  History  of  Australian  Explora- 
tion' ;  ^Tales  of  the  Austral  Tropics' ;  <Thc 
Secret  of  the  Australian  Desert' ;  ^Marooned  in 
Australia' ;  ^The  Moccasins  of  Silence' ;  < Tales 
from  the  Sydney  Bulletin.' 

Favershano,  fav'er-sham,  William,  Ameri- 
can actor:  b.  England  17  Feb.  1868.  After  serv- 
ing for  a  time  in  the  English  army  in  India  he 
went  on  the  stage  in  1887  and  the  next  year  came 
to  the  United  States.  Since  then  he  has  been 
prominent  under  Frohman's  .management  in  New 


Faversham  (ancient  Faversfield),  England, 
a  municipal  borough  and  seaport  in  the  county  of. 
Kent,  45  miles  east-southeast  of  London.  It  con- 
tains three  suburbs,  and  has  a  handsome  cruci- 
form church,  good  schools,  a  literary  institute, 
and  reading-rooms.  The  chief  manufactures  arc 
gunpowder,  Roman  and  Portland  cement,  bricks, 
and  beer ;  it  has  large  oyster  fisheries.  It  was 
once  the  seat  of  the  Saxon  kings,  and,  in  930, 
Athelstane  held  here  a  Witenagemot,  or  great 
national  council.  There  are  still  in  existence 
remains  of  the  abbey  built  by  King  Stephen,  in 
1 147,  for  the  Benedictine  monks.  The  tomb  of 
the  king,  who  was  buried  in  the  abbey,  is  now 
pointed  out  in  the  parish  church.  In  1688  James 
II.,  when  trying  to  escape  to  France,  after  the 
landing  of  William  of  Orange,  was  seizied  at 
Faversham  and  sent  back  to  London.  Later  he 
succeeded  in  reaching  France.  '  Pop.  about 
11,390.  ^ 

.  Favignana,  fa-ven-ya'na  (ancient  Mgusa  or 
.SIthusa)  :  (i)  an  island  of  the:iEgades  group  in 
the  Mediterranean,  eight  miles  from  the  west 
coast  of  Sicily;  area,  11  square  miles.  There  is  a 
'fine  bay  on  the  east  on  which  stand  the  town 
and  fortress  of  San  Leonardo.  San  Giacomo, 
the  principal  place,  is  on  the  north  coast.  The 
island  has  several  quarries,  and  extensive  tunny 
and  anchovy  fisheries,  in  the  produce  of  which, 
and  in  sheep,  goats,  and'  poultry,  it  has  a 
flourishing  export  trade.  Pop.  5,149.  (2)  A  town 
of  the  same  name  is  on  the  north  side  of  the 
island. 

Favositidse,  fav-6-sit'i-de,  a  palaeozoic  fam- 
ily of  fossil  tabulate  corals,  having  the  septa 
and  corallites  distinct,  and  little  or  no  true 
ccenenchyma.  The  corallites  are  uniformly  pris- 
matic, tall  and  united  by  their  thick  walls, 
which  are  perforated  by  large  pores,  represent- 
ing aborted  buds.  The  typical  forms  (Favo- 
sites)  make  large  compact  masses,  taking  an 
important  part  in  the  formation  of  Silurian  and 
Devonian  limestones.  About  10  genera  are 
indicated  by  the  numerous  and  widely  dis- 
tributed species. 

Favrc,  Gabriel  Claude  Jules,  ga-bre-el  clod 
zhiil  favr,  French  politician:  b.  Lyons  21 
March  1809;  d.  Versailles  20  Jan.  i^.  He 
took  an  active  part  in  the  Revolution  of  July 
1830,  studied  law,  and  after  distinguishing  him- 
self at  the  Lyons  bar  came  to  Paris  in  1835, 
where  he  became  famous  as  a  defender  of  politi- 
cal prisoners.  On  the  outbreak  of  the  revolu- 
tion of  1848  Ledru-Rollin  made  him  secretary 
to  the  ministry  of  the  interior.  He  was  a  leader 
of  the  party  of  opposition  to  the  President  Louis 
Napoleon;  and  after  the  coup  d'itat  (1851)  re- 
tired from  political  life  for  six  years,  till  in  1858 
his  defense  of  Orsini  for  the  attempt  on  the 
life  of  the  emperor  again  brought  him  forward. 
From  this  time  he  again  became  an  active  leader 
of  the  Republican  opposition  to  the  emperor. 
On  the  fall  of  the  empire  he  b^ame  vice- 
president  of  the  government  of  national  defense 
and  minister  of  foreign  affairs,  and  as  such  con- 
ducted the  negotiations  for  peace  with  Prince 
Bismarck.  But  though  he  showed  jgjeat  enei-gy 
and  was  very  eloquent,  his  operations  both  in 
the  matter  of  the  armistice  and  the  peace  showed 
a  lack  of  skill  and  judgment  Hfe"  was  .elected 
to  the  French  Academy  m  1867.  He  was  author 
of:  <Rc5me  et  la  R^publique  Frangahe>  (^871)  ; 
-<Gouvemement     de     la     Defense  '  Natibnate^ 
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ri87i-5) ;  ^Conferences  et  Discours  Litteraipe8> 
(1873);  ^Discours  Parlcmcntaires>  (1881); 
^Melanges  Politiques^   (1882). 

Favre,  Louis,  French  engineer:  b.  ChSne- 
Bourg;  near  Geneva,  29  Jan.  1826;  d.  19  July 
1879.  In  1872  he  gained  the  contract  for  con- 
structing the  Saint  Gothard  tunnel  within  the 
space  of  eight  years,  an  engineering  feat  which 
he  accomplished  shortly  before  his  death. 

Favus.     See  Ringworm. 

Fawcet^  la'set,  Edgar,  American  novelist 
and  poet:  b.  New  York  26  May  1847;  d.  Lon- 
don, England,  i  May,  1904,  He  was  gradu- 
ated at  Columbia  College  in  1867.  His  novels 
are:  < Purple  and  Fine  Linen >  (1873);  ^A 
Hopeless  Case>  (1880);  <A  Gentleman  of 
Leisure^  (1881) ;  ^An  Ambitious  Woman^ 
(1883);  <Rutherford>  (1884);  ^Tinkling  Cym- 
bals>  (1884);  <The  Adventures  of  a  Widow> 
(1884);  <  Social  Silhouettes^  (1885);  «The 
Confessions  of  Claude^  (1886)  ;  <The  House  at 
High  Bridge^  (1887)  *  ^Miriam  Balestier> 
(1888)  ;  <A  Man's  WilP  (1888)  ;  <  Olivia  Dela- 
plaine>  (1888);  <A  Demoralizing  Marriage^ 
(1889);  ^Fabian  Dimitry>  (i^T;  ^A  New 
York  Family >  (1891);  <An  Heir  to  Millions> 
(1892) ;  ^ Women  Must  Weep^  (1892) ;  <A 
Mild  Barbarian^  (1894) '  ^Outrageous  Fortune^ 
(1894)  ;  etc.  His  poetical  works  include:  ^ Short 
Foems  for  Short  People*  (1872)  ;  ^Fantasy  and 
Passion>  (1877);  ^Song  and  Story>  (1884); 
^Romance  and  Kevery>  (1886);  <The  New 
King  Arthur*:  < Songs  of  Doubt  and  Dream* 
(1889). 

Fawcett;  Henry,  English  political  econo- 
mist: b.  Salisbury,  England,  26  Aug.  1833;  d. 
Cambridge  6  Nov.  1804.  An  accident  which 
deprived  him  of  sight  early  in  life  did  not  pre- 
vent his  attainment  of  distinction  as  postmaster- 
general  in  1880.  He  was  the  author  of  ^Manual 
of  Political  Economy*  (1863);  <The  Eco- 
nomic Position  of  the  British  Laborer*  (1865) ; 
< Pauperism:  Its  Causes  and  Remedies*  (1871)  ; 
and  *  Protection  and  Reciprocity*  (6th  ed.  1885), 
in  which  the  liberal  theory  of  the  younger  Mill 
is  carried  to  its  logical  extreme;  < Labor  and 
Wages*  (1884).  See  Stephen,  <Life  of  Henry 
Fawcett*   (1885). 

Fawcett,  MiUicent  Oarrett,  English  politi- 
cal economist:  b.  Aldeburgh,  Suffolk,  11 
June  1847.  She  was  married  tq  Henry  Faw- 
cett (q.v.)  1867.  She  has  taken  a  very 
promment  part  in  many  movements  relating 
to  women,  more  particularly  in  that  for  obtain- 
ing the  parliamentary  franchise  for  them.  In 
1889  she  was  elected  president  of  the  Women's 
Unionist  Association.  Her  published  works  in- 
clude; ^Political  Economy  for  Beginners* 
(1870);  <Tales  in  Political  Economy*  (1875); 
< Janet  Doncaster,*  a  novel  (1875);  <Some 
Eminent  Women  of  Our  Time*  (1889); 
and  <Life  of  Queer^  Victoria*  (1805);  <Life  of 
Sir  William  Molesworth*  (1901;.  With  her 
husband  she  published  in  1872  a  volume  of 
^Essays  and  Lectures.* 

Pawkes,  faks,  Quy,  English  conspirator: 
b.  York,  England,  1^70;  d.  Westminster  31  Jani 
1606.  He  enlisted  m  the  Spanish  army  in  the 
Netherlands,  where  he  was  found  by  Winter,  one 
of  the  Roman  Catholic  conspirators,  and  with 
him^etur^d  to  Englaitd  in  1604*  ^fter  agreeing 
to  asaist  in  the  Gunpowder  Plot   (q.v.).    He 


passed  tmder  the  name  of  Johnson,  as  servant 
to  Thomas  Percy,  another  conspirator  and  was 
placed  to  lodge  in  the  house  next  to  the  Parlia- 
ment House.  After  collecting  the  necessary  com- 
bustibles, Fawkes  worked  his  way  into  the  coal 
cellar  utider  the  House  of  Lords,  and  after  stor- 
ing it  with  gunpowder,  etc.,  was  appointed  to  the 
dangerous  duty  of  firing  the  mine.  The  govern- 
ment having  had  timely  information  of  the  de- 
testable plot,  the  House  of  Lords  and  its  cellar 
were  searched,  and  Fawkes  found  secreted  amid 
some  casks  of  gunpowder,  5  Nov.  1605.  He  was 
at  once  arrested,  and  suffered  death  at  Westmin- 
ster with  several  of  the  other  conspirators. 

Fay,  Amy,  American  lecturer  on  music:  b. 
Bayou  Goula,  La.,  21  May  1844.  She  has  pub- 
lished < Music  Study  in  Germany.* 

F&y,  fi  or  fay,  Andreas,  Hungarian  author: 
b.  Kohany,  Zemplin,  Hungary,  30  May  1786;  d 
Pest  26  July  1864.  Till  the  appearance  of  Kos- 
suth on  the  scene  (1840)  he  was  the  foremost 
leader  at  Pest  of  tne  Opposition  party;  there- 
after he  took  no  considerable  part  in  politics,  but 
promoted  many  important  national  enteiprises. 
His  volume  of  poems,  ^New  Garland*  (1818) 
established  his  fame  as  a  poet,  but  his  admirable 
prose  < Fables^  (1820)  attained  a  far  wider  pop- 
ularity. Among  his  dramatic  works  are  the 
tragedy,  ^The  Two  Bathorys*  (1827)  ;  and  sev- 
eral comedies,  the  most  notable  being  ^The  Old 
Coins;  or  the  Transylvanians  in  Hungary* 
(1824),  and  <The  Hunt  in  the  Matra*  (i860). 
His  social  novel,  <The  House  of  the  Beltekys* 
(1832),  and  a  number  of  short  stories,  entitle 
him  to  a  place  among  the  great  masters  of  Hun- 
garian prose. 

Fay,  Charles  Ernest,  American  educator 
and  mountain  climber:  b.  Roxbury,  Mass.,  10 
March  1846.  He  was  graduated  from  Tufts  Col- 
lege in  1868  and  has  been  professor  of  modem 
languages  there  from  1871.  He  has  been  several 
times  president  of  the  Appalachian  Mountain 
Club  and  has  been  very  prominent  in  the  de- 
velopment of  mountaineering  in  the  Canadian 
Rocky  and  Selkirk  mountains.  He  has  lec- 
tured publicly  on  literary  and  geographical 
themes,  and  has  edited  ^Appalachia*  from  1879. 

Fay,  fi,  Joseph,  German  painter:  b. 
Cologne  10  Aug.  1813;  d.  Diisseldorf  27  July 
1875.  His  art  education  began  in  the  Dussel- 
dorf  Academy  and  was  continued  in  Paris  where 
he  turned  his  attention  to  historical  painting. 
His  first  picture,  <  Samson  and  Delilah,*  was  ex- 
hibited in  his  27th  year.  He  painted  a  series  of 
frescoes  in  the  Council  Chamber  at  Elberfeld, 
in  which  was  portrayed  the  history  of  Germany 
from  the  destruction  of  the  Varian  legions. 
The  work  is  creditable.  His  fertile  pencil  pro- 
duced among  other  pictures,  ^Thisbe* ;  ^  Romeo 
and  Juliet* ;  ^Gretchen.*  He  later  on  paid  some 
attention  to  genre,  depicting  scenes  m  Italian 
life,  reminiscences  of  travel  in  the  peninsula. 
Felicitous  conception,  brilliant  coloring  and 
dextrous  brush  work  are  conspicuous  in  his  pro- 
ductions. 

Fayi  Theodore  Sedgwick,  American 
writer:  b.  Nc??  York  ro  Feb.  1807;  d.  Berlin, 
Germany,  17  Nov.  1898.  He  was  eminent  in 
periodical  journalism  for  years.  To  this  period 
belongs  his  hook,  ^Dreams  and  Reveries 
of  a  Quiet  Man*  (1832).  He  sewed  with  ability 
in  the. .United  States. dipiomatte  service,  and 
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(1835);    and    <The 
5;  <Ulric>   (1851),  a 


wrote:    *  Norman  Leslie^ 
Countess  Ida^   (1841),  tales; 
poem;   ^The  Three  Germany s^    (1889);   ^Great 
Outlines  of  Geography^ ;   ^History  of  Switzer- 
land, >  etc.    After  1861  he  lived  in  Berlin. 

Payal,  fi-al';  Port,  fi-al,  one  of  the  Azores 
group,  in  Ion.  28'  41'  W. ;  lat.  38**  31'  N.  It  is 
circular  in  form,  about  10  miles  in  diameter ;  area 
69  square  miles.  It  rises  abruptly  from  the  sea, 
and  the  centre  is  about  3,000  feet  in  height.  The 
climate  is  temperate  all  the  year.  Volcanic  erup- 
tions have  taken  place,  but  not  in  recent  years. 
The  soil  is  fertile,  and  the  principal  productions 
are  wheat,  maize,  flax,  fruits.  Hunting  small 
game,  fishing,  raising  cattle,  and  agriculture  are 
the  leading  occupations.  Horta  or  Orto  is  chief 
port.    Pop.,  estimated,  40,000. 

Faye,  Herv6  Auguste  Etienne  Albans,  ar-va 

o-gtist  a-te-en  al-ban  fa,  French  astronomer: 
b.  St.  Benoit  du  Sault,  France,  5  Oct  1814;  d. 
Passy,  near  Paris,  4  July  1902.  He  studied  at 
the  Ecole  Polytechnique,  where  he  was  professor 
of  geodesy  in  1848-54,  and  later  of  astronomy, 
and  at  the  Paris  Observatory.  He  discovered  the 
comet  which  bears  his  name  in  1843;  became 
rector  of  the  university  academy  of  Nancy 
in  1855 ;  inspector>general  of  higher  education  in 
1877;  and  was  made  chevalier  of  the  Legion  of 
Honor  in  1843,  and  promoted  to  grand  officer 
of  the  Legion  in  1889.  He  wrote  several  books 
on  astronomical  subjects,  among  which  are: 
*Sur  rOrigine  du  Monde';  ^Cours  d' Astrono- 
mic Nautique.^ 

Fayencc.    See  FaIence. 

Faye's  Comet,  discovered  by  the  astrono- 
mer Faye  22  Nov.  1843.  It  has  returned  in  the 
years  1851,  1858,  1865,  1873,  1880,  1888,  and  1895. 
See  CoicETs. 

Fayerweather,    far'-wet'h  cr,    Daniel    B^ 

American  merchant  and  philanthropist:  b. 
Stepney,  Conn.,  1821 ;  d.  1890.  He  was  long 
prominent  in  the  leather  business  in  New  York 
and  bequeathed  some  $5,000,000  to  educational 
and  charitable  institutions,  which  is  now  (1904) 
being  contested  and  the  case  is  pending  in  the 
United  States  Supreme  Court 

Fayette,  fa-et',  Iowa,  town  in  Fayette 
County;  on  the  Chicago,  M.  &  St.  P.  R.R.;  65 
miles  northwest  of  Dubuque.  It  is  the  seat  of 
Upper  Iowa  University,  a  Methodist  Episcopal 
institution  founded  in  1857,  _  one  year  after  the 
settlement  ot  the  town.  It  is  located  in  an  ex- 
cellent ajg^ricultural  section.    Pop.  (1910)  1,11a; 

Fayette,  Mo.,  city,  county-seat  of  Howard 
County;  105  miles  east  by  south  of  Kansas 
City;  on  the  Missouri,  K  &  T.  R.R.  It  is  the 
scat  of  the  Howard  Payne  College  for  women, 
founded  in  1844,  and  the  Central  College,  coedu- 
cational, founded  in  1857,  both  under  the  aus- 
pices of  the  Methodist  Episcopal,  South,  Church. 
It  is  in  an  agricultural  section  and  the  trade  and 
industries  are  connected  with  agricultural  prod- 
ucts.   Pop.  (1910)  2,586. 

Fayetteville,  fa-ctVil,  Ark.,  city,  county- 
seat  of  Washington  County;  on  the  St.  Louis  & 
S.  F.  R.R.;  in  the  Ozark  Mountains.  It  is  a 
well-known  summer  resort  and  is  called  the 
•Athens  of  Arkansas.*  Fayetteville  is  a  fruit 
centre  for  northwestern  Arkansas.  It  is  the  seat 
of  the  Arkansas  Industrial  University.    Its  chief 


manufactories  are  a  foundry,  flour-mills,  large 
wagon  factory,  and  fruit  evaporating  establish- 
ment   Pop.   (1910)  4471. 

FayetteviUe,  N.  C,  dty,  county-seat  of 
Cumberland  County;  on  Cape  Fear  River,  and 
on  the  Central  Coast  Line,  and  the  Cape  Fear 
and  Y.  V.  R.R.'s,  120  miles  south  of  Wilming- 
ton.  It  contains  a  high  school,  military  academy, 
a  State  colored  normal  school,  a  bank,  and  sev- 
eral newspapers.  It  has  manufactories  of  edge 
tools,  carriages,  wooden-ware,  flour,  turpentine, 
cotton,  etc.  On  22  April  1861,  the  Confederates 
seized  the  United  States  arsenal  at  this  point 
Gen.  Sherman  occupied  the  town  11-14  March 
1865,  and  destroyed  the  arsenal.  Pop,  (1910) 
7,045. 

Fayetteville,  Tenn.,  town,  county-seat  of 
Lincoln  County;  on  the  Elk  River,  the  Nash- 
ville, C.  &  S.  L.  R.R. ;  180  miles  east  of  Mem- 
phis. The  Fayetteville  Collegiate  Institute  and 
Dick  White  College  are  located  here.  The  man- 
ufactures are  flour,  lumber,  wagons,  and  dairy 
products.    Pop.  (1910)  3,439. 

Fnyum,  or  Fayoum,  fl-oom'.  The  (Egsrpt. 
Phiom,  *marsh-land*),  a  province  of  Egypt, 
consisting  of  a  nearly  circular  basin  or  oasis, 
about  30  miles  in  diameter,  or  840  square  miles 
in  area,  sunk  beneath  the  level  of  the  Libyan 
desert,  about  half  a  degree  south  of  Cairo,  and 
connected  with  the  Nile  valley  by  a  narrow  pass, 
through  which  an  ancient  canal  flows.  This  canal 
is  the  Bahr-Yusuf,  or  ^Joseph's  stream,*  so 
named  after  Saladin,  who  restored  an  original 
construction  of  the  Theban  Pharaohs,  which  pours 
the  fertilizing  water  which  renders  the  Fayyum 
one  of  the  most  productive  parts  of  Egypt. 
The  irrigation  was  anciently  regnilated  by  a  large 
reservoir,  called  Lake  Moeris  (q.v.),  described 
by  the  Greeks  as  a  work  of  extraordinary 
hydraulic  ingenuity,  and  the  overflow  now  forms 
the  large  sheet  of  brackish  water,  35  miles  long, 
known  as  the  Birket-el-Kam,  which  marks  the 
eastern  boundary  of  the  oasis.  The  site 
was  identified  by  Linant  near  the  modem  capi- 
tal Medinet-ef-Fayyum,  though  other  sites 
have  been  proposed  by  Cope,  Whitehouse,  and 
others.  On  the  banks  of  Lake  Moeris  was  the 
famous  Labyrinth,  probably  built  by  Amen- 
hemhat  III.,  and  reckoned  one  of  the  wonders  of 
the  world.  The  remains  of  this  vast  palace  are 
seen  in  the  ruins  of  numerous  chambers  near 
the  brick  pyramid  of  Hawara.  The  capital  of 
the  Fayyiim  was  Crocodilopolis,  afterward 
named  Arsinoe,  after  the  queen  of  Ptolemy 
Philadelphus,  near  the  site  of  which  is  the 
modern  chief  town  (pop.  31,262).  Fidimin  is  a 
picturesque  village  in  the  Fayyum.  Recent  ex- 
plorations by  Petrie  and  others  have  revealed 
more  interesting  remains  of  antiquity  in  the 
province  than  had  formerly  been  suspected.  The 
Fayyum  abounds  in  fruit,  oranges,  peaches, 
pomegranates,  olives,  figs,  grapes,  etc.,  and  is 
famous  for  roses  and  other  flowers.  The  in- 
habitants are  chiefly  agriculturists  and  fishermen. 
The  fields  yield  splendid  crops  of  cereals,  besides 
rice,  cotton,  sugar,  flax,  and  hemp.  Pop.  i6Gvooa 
Consuh,  for  an  account  of  excavations  in  the 
Labyrinth,  the  ruins  at  Hawara,  etc.  Flinders 
Petrie,  ^Hawara  and  Arsinoe^ ;  Brown,  *The 
Fayyum  aad  Lake  Moeris^  (1893). 

Fea,  fe,  AUan,  English  antiquarian:  b.  s^ 
May,  i860.    He  was  employed  in  the  Bank  of 
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Eogknd  x88(y-90,  and  is  the  author  of:  ^The 
Flight  of  the  King>;  <  Secret  Chambers  and 
Hiding  Places^ ;  ^Kmg  Monmouth.^ 

Fealty,  loyalty;  faithful  adherence;  true 
service  or  duty  to  a  superior  lord,  the  obligation 
which  bound  the  tenant,  especially  in  feudal 
times.  Fealty,  suit  of  court,  and  rent,  were  condi- 
tions upon  which  the  ancient  lords  granted  their 
lands  to  feudatories ;  it  being  stipulated  that  th^ 
and  their  heirs  should  take  the  oath  of  fealty  or 
fidelity  to  their  lord,  which  was  the  feudal  bond 
(commune  vinculum)  between  lord  and  tenant; 
that  they  shoidd  do  suit,  or  duly  attend  and  fol- 
low the  lord's  courts,  and  there  from  time  to  time 
give  their  assistance,  by  serving  on  juries  either 
to  decide  the  property  of  their  neighbors  in  the 
court  baron,  or  correct  their  misdemeanors  in  the 
court  leet;  and  lastly,  that  they  should  yield  to 
the  lord  certain  annual  stated  returns,  in  mili- 
tary attendance,  in  provisions,  in  arms,  in  mat- 
ters of  ornament  or  pleasure,  in  rustic  employ- 
ments (praedial  labors),  or  (which  is  instar 
omnium) y  in  money,  which  provided  all  the 
rest ;  all  of  these  services  being  comprised  under 
the  one  general  name  of  redditus,  return,  or  rent 
The  right  of  fealty  still  exists  in  England,  but 
is  exacted  only  from  copyholders.  It  lasted  in 
the  United  States  for  a  short  time  after  the 
Revolution,  but  soon  became  obsolete. 

Fear,  apprehension  of  approaching  evil, 
danger  or  harm;  solicitude,  dread,  terror.  The 
term  fear  is  also  used  in  the  sense  of  respect 
.for  and  obedience  to  authority,  especially  as 
these  take  the  form  of  awe  and  reverence  to- 
ward the  Supreme  Being,  with  due  regard  to  his 
law  and  word.  The  operation  of  fear  on 
the  mind  is  often,  if  uncorrected,  attended  with 
the  most  serious  consequences,  especially  where 
sickness  is  present  or  disease  threatened.  On 
many  persons  the  influence  of  fear  is  far  more 
serious  in  its  effect  than  the  worst  form  of  any 
dreaded  malady.  In  epidemic  diseases  the  terror 
they  inspire  is  often  as  fatal  as  the  infection  — 
paralyzing  the  system,  and  robbing  the  body  of 
the  natural  elasticity  of  its  nervous  stamina,  and 
the  mind  of  the  buoyancy  of  hope,  making  vic- 
tims of  those  who,  from  age  and  strength,  had 
the  best  probability  of  escaping.  Fear  is  a  men- 
tal poison,  and  the  most  potent  of  all  antagonists 
to  health  and  medicine;  it  is  often  fatally  active 
in  the  morbid  developments  which  result  in 
various  forms  of  insanity ;  and  as  faith  has  cured 
more  diseases  than  physicians  ever  prescribed 
for,  so  fear  is  more  destructive  than  the  worst 
physical  maladv.  In  the  conflicts  of  the  modern 
business  world,  especially  in  monetary  centres, 
its  contagion  now  and  then  breaks  out  in  fright 
which  imperils  the  fortunes  of  individuals,  or  a 
people's  financial  stability,  as  a  country's  cause 
is  sometimes  lost  through  panic  striking  its 
armies  in  battle.  Recent  psychology  finds  in 
fear  one  of  its  most  important  subjects  for  analy- 
sis and  definition;  and  the  physician,  the 
teacher,  the  moralist,  and  the  sociologist  all  deal 
with  it  as  an  element  calling  for  special  study 
and  control  in  the  development  of  the  individual 
and  of  society  at  large.    See  Emotion. 

Feamley,  f^rn'li,  Carl  Frederik,  Nor- 
wegian astronomer:  b.  Frederikshald  19  Dec. 
1818 ;  d.  Christiania  22  ^  Aug.  1890.  He 
studied  at  Bonn  and  Konigsberg,  return- 
ing    to     Christiania      and      becoming      pro- 


fessor of  astronomy  at  the  university  1857,  and 
director  of  the  observatory  1861.  He  was  ap- 
pointed head  of  the  geodetic  survey  of  Norway 
1876.  He  published:  ^Zur  Theorie  der  terres- 
trischen  Refraction^  (1884) ;  ^Zonenbeobach- 
tungen  der  Sterne  zwischen  64®  50*  und  70®  10' 
nordlicher  Deklination^   (18"'^' 


Feamley,  Thomas,  Norwegian  landscape 
painter:  b.  Frederikshald  27  Dec.  1802;  d. 
Munich  16  Jan.  1842.  He  studied  at  Copen- 
hagen, and  subsequently  traveled  much,  painting 
excellent  landscapes,  most  of  which  are  in  Eng*- 
iand.  Among  his  works  are:  ^ Copenhagen^ 
(1823) ;  <View  of  the  Marumelf^ ;  ^Justeldas 
Glacier > ;  *Duck  Shooting^ ;  <Romsdalhom^ ; 
^Grindelwald  Glacier^  ;  ^Waterfall  and  Saw- 
milP  ;  ^Sorrento^ ;  ^MadumsfalP  ;  <Castelmare^ ; 
< Moonlight^ ;  ^Gravius  Fjord ^ ;  <View  in  Nor- 
way^;  ^Labrofos  Waterfall.  > 

Feast;  a  festival,  banquet,  solemnity,  holi- 
day, etc.  Almost  every  religion  has  had  its 
solemn  feast-days.  The  ancient  Greeks  and 
Romans  had  them,  as  well  as  the  Jews  and 
modern  Christians.  According  to  the  Old  Tes- 
tament, several  festivals  among  the  ancient  Jews 
were  divinely  appointed,  the  first  and  most  an- 
cient of  which  was  the  Sabbath,  or  seventh  day 
of  the  week,  commemorative  of  the  creation. 
The  Passover  was  instituted  in  memory  of  their 
deliverance  out  of  Egypt,  and  of  the  favor  of 
God  in  sparing  their  first-bom  when  those  of  the 
Egyptians  were  slain.  The  feast  of  Pentecost 
was  celebrated  on  the  50th  day  after  the  Pass- 
over, in  memorjr  of  the  law  being  given  to  Moses 
on  Mount  Sinai.  The  feast  of  Tents  or  Taber- 
nacles was  instituted  in  memory  of  their  fathers 
who  dwelt  in  tents  for  40  years  in  the  wilder- 
ness; and  all  Israel  was  obliged  to  attend  the 
temple  and  dwell  eight  days  under  tents.  These 
were  their  principal  feasts,  but  they  had  numer- 
ous others  —  the  feast  of  Trumpets,  the  feast  of 
Expiation  or  Atonement,  the  feast  of  the  Dedi- 
cation of  the  Temple,  etc. 

In  the  Christian  Church  no  festival  appears 
clearly  to  have  been  instituted  by  Jesus  or  his 
apostles,  yet  Christians  have  always  celebrated 
the  memory  of  his  resurrection,  and  numerous 
other  feasts  were  introduced  at  an  early  period. 
At  first  they  were  only  appointed  to  commem- 
orate the  more  prominent  events  in  the  life  and 
death  of  Christ,  and  the  labors  and  virtues  of  the 
apostles  and  evengelists;  but  martyrs  were  soon 
introduced,  and  by  the  4th  century  the  number 
of  feasts  had  very  greatly  increased.  Many  of 
the  festivals  were  instituted  on  pagan  models, 
and  were  characterized  by  rites  similar  to  those 
which  the  pagans  observed. 

Feasts  are  either  movable  or  immovable. 
Immovable  feasts  are  such  as  are  celebrated 
constantly  on  the  same  day  of  the  year,  among 
them  being  Christmas  Day,  Circumcision,  Epiph- 
any, Candlemas  or  Purification,  Lady-day  or 
the  Annunciation,  All-Saints',  All-Souls',  and 
the  days  of  the  several  apostles,  as  St.  Thomas, 
St.  Paul.  Movable  feasts  are  those  which  are 
not  confined  to  the  same  day  of  the  year.  Of 
these  the  principal  is  Easter,  which  gives  law 
to  all  the  rest,  all  of  them  following  and  keeping 
their  proper  distances  from  it;  as  Palm  Sunday, 
Good  Friday,  Ash  Wednesday,  Sexagesima,  As- 
cension Day,  Pentecost,  and  Trinity  Sunday.  Be- 
sides these,  which  are  general,  there  are  others 
which  are  local  or  occasional,  enjoined  by  the 
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magistrate,   or  voluntarily  set  on   foot  by  the 

?eople,  such  as,  in  this  country.  Independence 
)ay,  celebrated  annually  on  the  4th  of  July,  and 
Thanksgiving  Day,  also  held  every  year  on  a  day 
act  apart  by  the  President  for  the  occasion.  See 
Fools,  Feast  of. 

Feather,  one  of  the  elastic  horny  dermal 
outgrowths  of  the  skin,  forming  plumage,  the 
characteristic  covering  of  birds.  See  Plum- 
age. 

Feather  Bunch-grass  (SHpa  viridula),  a 
rather  slender  grass,  one  to  three  feet  high,  grow- 
ing in  the  Rocky  Mountain  region  and  on  the 
foot-hills  and  mesas,  from  British  Columbia 
southward  to  Mexico  and  westward  to  the  coast 
On  good  land,  under  irrigation,  this  grass  attains 
the  height  of  three  feet  or  more,  and  is  by  far 
the  most  valuable  of  the  Stipas  for  hay.  The 
leafy  culms  are  terminated  by  a  narrow,  many- 
flowered  panicle  of  comparatively  small  and 
rather  short-awned  spikelefs.  The  seed  may  be 
easily  gathered.  The  callus  at  the  base  of  the 
fruiting  glume  is  short  and  barely  pointed  and 
not  produced  into  a  long,  very  sharp,  spur-like 
extension,  as  in  porcupine-grass. 

Feather-star,  a  crinoid  of  the  existing  fam- 
ily Comatulidce,  which  is  composed  of  several 
genera  of  highly  developed  crinoid s  which  differ 
from  the  ^stone-lilies*  and  other  existing  forms 
in  swimming  freely  as  adults  instead  of  being 
rooted  by  a  stalk.  The  headquarters  of  the  fam- 
ily is  in  the  Malayan  seas,  but  several  species 
occur  on  the  American  and  British  coasts,  and 
one  of  the  latter,  the  rosy  feather-star  (Antedon 
rosaceus),  has  been  exhaustively  studied,  con- 
tributing greatly  to  our  knowledge  of  the  whole 
group.  It  has  the  general  characteristics  of  a 
crinoid  (q.v.),  and  when  young  is  attached  to  a 
long  stalk,  but  when  full  grown  drops  off  and 
thereafter  creeps  and  swims  about,  back  down- 
ward, by  means  of  five  pairs  of  radiating  arms 
which  are  so  fringed  and  flexible  that  they  look 
like  feathers.  These  arms  expand  about  three 
inches. 

Feather-tracts,  one  of  those  regulated 
spaces  where  feathers  grow  on  the  body  of  d 
bird,  the  arrangement  of  which  is  various  and 
characteristic  of  groups.  This  regular  distribu- 
tion of  feather-growths  is  known  as  ^pterylosis,® 
and  the  study  of  it  as  ^pterylography.*  Ptery- 
losis  is  further  treated  under  Plumage. 

Feather-wings,  a  plume-moth  (q.v.). 

Feathering  Float,  the  paddle  or  float-board 
of  a  paddle-wheel,  so  arranged  as  to  turn  on  an 
axis  to  present  its  broad  side  to  the  water  at  its 
lowest  submergence,  but  to  turn  its  edge  to  the 
water  in  entering  and  emerging. 

Feathering  Paddle-wheel,  a  wheel  whose 
floats  have  a  motion  on  an  axis,  so  as  to  descend 
nearly  vertically  into  the  water  and  ascend  the 
same  way,  avoiding  beating  on  the  water  in  the 
descent  and  lifting  water  in  the  ascent. 

Feathering  Propeller,  an  invention  of  an 
Englishman,  Maudslay,  in  which  the  vanes  of 
the  propeller  screw  are  adjustable,  so  as  even  to 
be  turned  into  the  plane  of  the  propeller-shaft 
and  offer  no  resistance  when  the  vessel  is  under 
sail  and  the  propeller  not  used. 

Feathers,  Artificial.  Artificial  feathers 
and  flowers  have  long  been  made  in  the 
United      States.    It     is     probable      that      the 


industry  was  brought  here  by  Frendi 
immigrants,  who  had  fled  from  their  own 
country.  The  number  of  French  people  here 
was  soon  increased  by  those  who  had  come 
hither  from  the  island  of  Haiti  It  was  neces- 
sary that  these  strangers  should  live,  and  one 
of  the  first  industries  they  took  up  was  artificial 
flower  and  feather  making.  Artificial  feathers 
serve  as  cheap  decorations  for  ladies'  hats  and 
bonnets.  As  long  ago  as  1840  there  were  10 
manufacturers  in  this  line  in  New  York.  No 
separate  enumeration  of  these  products  appears 
in  the  early  census  returns,  but  the  quantity  de- 
manded increased  greatly.  Within  the  past  few 
years  a  great  change  has  taken  place ;  feathers 
now  being  used  as  trimming  on  ladies'  dresses, 
and  as  boas  and  collars.  New  York  is  the  prin- 
cipal seat  of  the  industry. 

Featherstonhaugh,  f efh'er  stiin  ha,  George 
William,  English  traveler  in  America:  b.  1780; 
d.  Havre,  France,  28  Sept.  i866i  He  made 
geological  surveys  in  the  West  for  the  United 
States  War  Department  1834-5,  and  was  ap- 
pointed by  Great  Britain  a  commissioner  to  de- 
termine the  northwestern  boundary  between 
Canada  and  the  United  States,  under  the  Ash- 
burton- Webster  treaty.  He  was  the  author  of 
numerous  technical  reports  and  papers,  including 
the  ^Geok)gical  Report  of  the  Elevated  Country 
Between  the  Missouri  and  Red  Rivers^  (1834)  ; 
^Excursion  Through  the  Slave  States >  (1844)  ; 
< Canoe  Voyage  to  the  Minnesota^  (1847),  etc. 

Feblger,  John  Carson,  American  navah 
officer :  b.  Pittsburg,  Pa.,  14  Feb.  1821 ;  d.  Lon- 
donderry, Pa.,  9  Oct.  1898.  He  was  appointed 
a  midshipman  in  the  navy  in  1838 ;  became  com- 
mander 16  July  1862,  and  was  assigned  to  the 
steamer  Kanawha  of  the  Western  Gulf  blockad- 
ing fleet.  On  5  May  1864,  while  in  command  of 
the  Mattabeset,  of  the  North  Atlantic  fleet,  he 
participated  with  the  little,  squadron  under  Capt. 
Melanchthon  Smith  in  defeating  the  Confederate 
ram  Albemarle,  in  Albemarle  Sound,  N.  C, 
and  was  commended  for  his  bravery  and  skill 
in  that  engagement.  He  was  promoted  rear- 
admiral  4  Feb.  1882. 

Febrifuge,  feb'ri-fuj,  a  remedy  used  to 
destroy  or  mitigate  fever.  When  rise  in  tem- 
perature was  considered  the  important  feature 
of  a  disease  and  this  single  S)rmptom  was  con- 
sidered apart  from  the  rest  of  the  life  history  of 
a  disease  process,  febrifuges  were  much  in 
use,  but  at  the  present  time,  when  a  disease  is 
considered  in  its  entirety  rather  than  from  its 
purely  symptomatic  manifestations,  this  class  of 
remedies  has  fallen  into  a  position  of  less  prom- 
inence. High  temperatures  are  now  looked  upon 
as  evidences  of  a  reaction  in  the  body  in  its  strug- 
gle with  disease  and,  unless  excessive  and  pro- 
longed, should  not  necessarily  be  interfered  with. 
A  temperature  of  103*  to  104°  F.  is  rarely  harm- 
ful, but  when  the  thermometer  registers  above 
104**  F.  it  is  advisable  to  reduce  it,  for  which 
purpose  cold  packs  and  cold  spongfing  are 
among  the  best  means.  Such  drugs  as  the 
newer  synthetics,  acetanilid,  antipyrine,  phenace- 
tine,  salol,  and  other  like  derivatives,  and  acon- 
ite, diaphoretics,  etc.,  are  still  much  in  use;  but 
only  within  restricted  limits  may  they  be  said  to 
be  curative.  In  malaria,  the  high  temperature 
being  due  to  the  development  of  large  ntunbers 
of  parasites  in  the  blood,  quinine,  by  killing  the 
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parasii'is,  destroys  the  fever.  Sec  Animal 
Heat;  Antipyretics;  Fever, 

Febrile.     See  Fever. 

Febro'nianism  (from  Justinus  Febronius, 
a  pseudonym  assumed  by  John  Nicolaus  von 
Hontheim,  archbishop  of  Treves),  a  system  of 
doctrines  antagonistic  to  the  admitted  claims 
of  the  Pope,  and  asserting  the  independence  of 
national  Churches,  and  the  rights  of  bishops  to 
unrestricted  action  in  matters  of  discipline  and 
church  government  within  their  own  dioceses. 
Febronianism  is  opposed  to  Ultramontanism 
(q.v.),  and  developed  into  the  Old  Catholic 
Movement. 

February,      See  Calendar. 

February  Revolution,  The,  in  French  his- 
tory, the  revolution  of  1848,  which  brought 
nbout  the  fall  of  the  July  monarchy.  See 
France. 

Febvrc,  Alexandre  Frederic,  al-ek-s6n-dr 
fra-da-rik  fcvr,  French  actor:  b.  Paris  1835. 
He  made  his  debut  at  Havre,  subsequently  ap- 
pearing in  Paris  at  the  Beaumarchais,  the  Porte 
St.  Martin,  the  Gaite,  the  Odeon  and  the  Ambigu 
theatres.  He  is  very  successful  in  comedy, 
among  his  principal  creations  being  Clarkson  m 
<L'Etranger> ;  Kobus  in  ^UAmi  Fritz,>  and 
Bourdon  in  ^Les  Corbeaux.^  He  went  to  Lon- 
don with  a  company  in  1877,  making  his  farewell 
appearance  at  the  Theatre  Fran<jais  in  1893, 
•touring*  the  principal  cities  of  Europe  in  1894, 
and  was  sent  to  the  United  States  to  study  the 
drama  here  in  1895.  He  is  the  author  of  <  Album 
de  la  Comedie  Frangaise^  (1880)  :  ^Au  bord  de 
la  Scene>  (1889)  ;  <UHeritage  de  Mme.  Naudin> 
(1893);  <Le  Journal  d'un  Com6dien^  (1896); 
*La  Clef  des  Champs^  (1899). 

Fecamp,  fakaii,  France,  town  in  the  de- 
partment of  Seine-Inferieure,  at  the  mouth  of  a 
stream  of  the  same  name^  23  miles  northeast  of 
Havre.  It  stretches  along  a  narrow  valley  en- 
closed by  two  parallel  ranges  of  hills,  and  has  a 
parish  church,  which  originally  belonged  to  the 
famous  abbey  of  Fecamp,  a  school  of  hydrog- 
raphy, manufactures  of  cotton,  linen,  and  woolen 
goods»  su^r  works,  tanneries,  building  yards, 
several  mills,  a  valuable  fishery,  and  a  spacious 
harbor  with  deep  water  and  good  anchorage. 
The  town  was  celebrated  for  its  herring  fishery 
as  early  as  the  13th  century.  Pop.  about 
16,000. 

Pechner,  Gustav  Theodor,  goostaf  ta'6 
dor  feH'ner,  German  philosopher:  b.  Gross 
Sarchen,  Prussia,  19  April  1801 ;  d.  Leipsic  18 
Nov.  1887,  His  works  on  purely  scientific 
topics,  *  Elements  of  Psychophysics'  (i860),  and 
<Tcxt  Book  of  Experimental  Physics^  (1828) 
among  them,  and  his  <  Three  Motives  and 
Grounds  of  Faith>  (1863),  are  well  known, 
while  under  the  name  of  ^Doctor  Mises^  he 
wrote  various  popular  humorous  and  satirical 
works,  notably,  <A  Proof  that  the  Moon  is  Made 
of  Iodine>  (1821)  ;  ^Comparative  Anatomy  of 
the  Angels>  (1825);  and  <The  Little  Book  of 
Life  After  Death>  (1836).  See  Kuntze,  <Gustav 
Theodor  Fechner,  ein  deutsches  Gelehrtenle- 
ben>  (1892);  Lasowitz,  <Gustav  Theodor  Fech- 
ner>    (1896). 

Fechtsr,  Charles  Albert,  sharlz  al-bar 
fcH-teV  French  actor:  b.  Belleville,  near 
Paris,  23  Oct.  1824;  d.  Quakertown,  Pa.,  4  Aug. 


1879.  He  made  his  first  public  appearance  in 
1840  at  the  Salle  Moliere,  m  Paris,  after  which 
he  went  to  Florence  with  a  dramatic  company  as 
leading  juvenile.  Subsequently  he  apeared 
as  Seide  in  Voltaire's  ^Mahomet,^  in  1844;  as 
Valere  in  Moliere's  great  comedy;  and  as 
Armand  Duval  in  <La  Dame  aux  Camelias.^  In 
i860  he  went  to  London,  where  he  presented 
<The  Corsican  Brothers,  >  ^Don  Cesar  de  Bazan,^ 
and  ^Hamlet.^  In  1870  he  came  to  the  United 
States  and  played  to  crowded  houses,  being  es- 
pecially popular  in  <The  Count  of  Monte  Cristo.^ 

FeciaL      See  Fetial. 

Feckenham,  fek'en-am,  or  Fecknam,  fek'- 
nam,  John  de,  English' Roman  Catholic  prel- 
ate: b.  Feckenham  Forest,  Worcestershire, 
about  1516;  d.  Wisbech,  Cambridgeshire,  1518. 
He  served  as  chaplain  to  Bell,  the  bishop  of 
Worcester  jBell,  and  to  Bonner,  the  bishop  of 
London,  going  as  a  prisoner  to  the  Tower  upon 
Bell's  fall  1549.  Upon  Queen  Mary's  accession 
to  the  throne  he  was  made  chaplain  1553,  later 
becoming  dean  of  St.  Paul's.  He  held  a  con- 
ference with  Lady  Jane  Grey  shortly  before  her 
execution.  He  becaime  abbot  of  Westminster 
1556,  and  was  a  member  of  Queen  Elizabeth's 
first  parliament,  the  last  mitred  abbot  to  appear 
in  that  legislative  body.  Being  active  against  the 
Reformation  he  was  again  sent  to  the  Tower 
1560,  was  released  1574,  but  kept  under  sur- 
veillance as  long  as  he  lived. 

Fecundation.     See  Pregnancy. 

Federal  Comts.     See  Court. 

Federal  Government.  Federal  is  derived 
from  the  Latin  foedus,  a  league,  treaty,  covenant, 
and  applied  to  ihe  governments  of  confedera- 
tions, which  consist  of  several  united  sovereign 
states,  as,  for  instance,  the  United  States,  Switz- 
erland, Mexico,  etc.  The  degree  to  which  such 
states  give  up  their  individual  rights  as  sovereign 
bodies  may  be  very  different.  Thus,  the  old 
German  empire  was  a  confederation  under  a 
head,  and  yet  one  member  of  it  might  wage  war 
with  another;  while  the  different  members  of 
the  United  States  have  given  up,  among  other 
things,  all  political  power  in  so  far  as  it  relates 
to  foreign  affairs.  In  the  Swiss  Confederation 
the  different  members  are  allowed  to  conclude 
treaties  with  foreign  powers,  if  they  are  not  ex- 

gressly  prohibited  by  the  constitution.  It  must 
t  observed  that  every  confederation  has  not  a 
federal  government,  because  sometimes  a  con- 
federation consists  merely  of  a  union  between 
a  number  of  states,  not  stricter  than  a  treaty,  de- 
fensive and  offensive,  between  two  states,  as,  for 
instance,  the  former  Germanic  Confederation. 
See  Government. 

Federal  Hall,  New  York  city,  originally 
the  City  Hall,  built  1699  in  Nassau  Street,  to 
replace  the  old  Dutch  *stadt-huys.*  It  had  a 
cage  in  front  for  criminals,  a  whipping-post,  and 
stocks.  On  the  assumption  of  independence  it 
was  made  the  State  capitol ;  the  Declaration  was 
read  in  front  of  it,  and  Washington  was  in- 
augurated on  its  steps  4  March  1789.  In  1836 
it  was  torn  down,  and  the  sub-treasury  building 
erected  on  its  site. 

Federal  States,  states  united  by  a  federa- 
tion or  treaty  which,  binding  them  sufficiently  for 
mutual  defense  and  the  settlement  of  questions 
bearing  on  the  welfare  of  the  whole,  yet  leaves 
each  stjite  free  within  certain  limits  to  govern 
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itself.  Switzerland  and  the  United  States  are 
examples  of  this  political  constitution.  Such  a 
union  or  confederation  is  sometimes  known  as  a 
federacy.  The  term  federation  indicates  central- 
ization in  government,  while  confederation  is 
used  where  state  sovereignty  is  stronger. 

Federalist,  The  (1787-8).  When  the  text 
of  the  G)nstitution  was  published  in  New  York 
27  Sept.  1787,  the  opposition  was  at  first  over- 
whelming; the  State  held  too  advantageous  a 
position,  as  general  gatekeeper  of  the  commerce 
of  her  neighbors  and  able  to  support  herself  by 
levying  customs  duties  on  them,  to  surrender  it. 
Unless  New  York  ratified  the  Constitution,  there 
could  be  no  Union;  and  New  York  certainly 
would  not  ratify  it  as  things  stood.  Alexander 
Hamilton,  therefore,  induced  James  Madison  and 
John  Jay  to  unite  with  him  in  publishing  a 
series  of  anonymous  essays  to  defend  the  new 
instrument  and  urge  its  absolute  necessity; 
Gouverneur  Morris  was  asked  to  join, 
but  declined.  From  27  Oct.  1787  to  2 
April  1788,  TJ  essays  were  published  in 
the  semi- weekly  ^Independent  JoumaP  of 
New  York,  entitled,  <The  Federalist,*  and 
signed  first  •A  Citizen  of  New  York,*  then 
*Publius.*  Eight  more  were  added  when  they 
were  collected  in  book  form.  Their  ■  influence 
was  enormous  not  only  in  New  York,  where  they 
greatly  aided  the  final  ratification  by  two  votes, 
but  elsewhere  the  essays  circulated  extensively 
in  pamphlet  form ;  they  were  so  acute  and  mas- 
sively learned  in  their  exposition  of  the  true 
intent  of  the  Constitution,  that  even  the  courts 
have  accepted  them  as  authoritative  comments  in 
doubtful  cases;  and  they  are  held  by  all  the 
civilized  world  as  among  the  noblest  store- 
houses of  political  philosophy  in  existence,  a 
classic  text-book  of  political  science.  The  exact 
authorship  is  matter  of  debate.  Jay  certainly 
wrote  5;  Hamilton's  son  claimed  63  for  his 
father  and  3  for  him  and  Madison  jointly, 
leaving  the  latter  14,  but  Madison  in  1819  claimed 
?9  for  himself  alone,  leaving  Hamilton  51.  John 
Fiske  thinks  Madison's  29  much  the  most  valu- 
able for  constitutional  exposition ;  the  Hamilto- 
nians  can  claim  half  of  them.  There  are  many 
^ditions;  the  best  is  Paul  Leicester  Ford's  in- 
dexed edition  of  1898.  In  John  C.  Hamilton's 
of  1875  he  has  a  long  essay  on  the  authorship. 

Federalists,  or  Federal  Party,  in  the 
United  States ;  in  power  1789-1801 ;  died  nation- 
ally about  18 17,  locally  about  1823 ;  the  lineal  an- 
cestor in  succession  of  the  National  Republican, 
Whig,  and  present  Republican  parties.  Its  origin 
(see  Anti- Federalists)  was  on  the  question  of 
adopting  the  Constitution ;  but  it  represented  two 
unrelated  elements.  The  connnercial  interests 
wished  protection  at  once  from  foreign  aggres- 
sion, and  from  barriers  set  up  by  independent 
selfish  State  legislatures;  the  patriots  pure  and 
simple  wished  a  strong  and  energetic  nation,  able 
to  command  respect  and  secure  fair  treatment. 
The  union  of  these,  their  reinforcement  for  the 
time  by  the  more  statesmanlike  even  of  the  Anti- 
Federalists  and  Washington's  influence,  gave 
them  complete  control  of  the  new  government. 
They  organized  the  executive  departments  (see 
Executive)  anew,^  and  created  the  federal  judi- 
ciary and  the  Territorial  system.  The  Hamilton, 
the  greatest  man  of  tlie  party  and  its  natural 
leader,  pushed  through  his  schemes  for  paying 
the  foreign  and  funding  the  domestic  debt  in  full. 


restoring  national  credit  and  for  assuming  the 
State  debts,  binding  the  States  to  support  the 
new  government  (see  District  of  ColUmua  for 
the  *log-roll*  which  carried  it)  ;  excise  laws,  a 
United  States  bank,  a  protective  tariff  and 
bounty  system  to  develop  manufactures  and  agri- 
culture, and  a  postal  system,  followed  rapidly; 
and  in  1794  the  crushing  of  the  Whiskey  Insur- 
rection (q.v.)  showed  the  new  national  strength. 
Meantime  the  refusal  to  be  dragged  into  an  alli- 
ance with  revolutionary  France  had  fused  the 
Democrats  with  the  Republicans,  the  successors 
of  the  Anti-Federalists ;  and  Jefferson  had  or- 
ganized and  Madison  joined  the  new  Democratic- 
Republican  party.  The  most  influential  Federal- 
ist leaders  besides  Hamilton  were  Adams  and 
Jay,  among  others  were  the  •Essex  Jttnto* 
(q.v.),  Fisher  Ames,  Roger  Sherman,  Jonathan 
Trumbull,  Rufus  King,  (iouvemeur  Morris,  Jona* 
than  Dayton,  Elias  Boudinot,  William  Bradford, 
James  A,  Bayard,  John  Marshall,  Richard  Henry 
Lee,  C.  C  Pinckney,  and  William  Smith.  The 
party  began  a  new  navy,  but  was  prevented  bj 
the  Democrats  from  going  on  with  it  This  ulti- 
mately killed  the  Federal  party ;  unable  to  protect 
commerce  by  force,  it  had  to  do  so  by  humiliating 
concessions  to  England,  and  thus  become  depend- 
ent on  and  an  apologist  for  that  country,  which 
alienated  public  confidence.  By  1796  it  had  be- 
come almost  entirely  a  northern  part)r.  The 
French  war  afforded  a  chance  of  increasing  the 
navy,  which  they  did;  but  they  committed  the 
huge  folly  of  passing  the  Alien  and  Sedition 
laws  (q.v.),  gratifying  resentment  at  the  ex- 
pense of  votes.  Finally,  when  Adams  took  away 
their  one  issue  by  ending  the  French  war  (sec 
Adams,  John),  the  Hamilton  wing  broke  with 
his,  and  the  Democrats  ousted  the  party  in  the 
elections  of  1800.  Its  course  in  opposition  de- 
prives it  of  respect ;  when  the  Democrats  almost 
at  once  dropped  their  original  tenets,  practically 
if  not  theoretically,  and  acted  on  those  of  the 
Federalists,  the  latter  (as  in  the  Louisiana  Pur- 
chase, a  pure  Federalist  measure)  changed  coats 
with  the  Democrats  and  fought  them  on  their 
own  discarded  ground.  Their  best  patriotic  ele- 
ments deserted  them  in  swarms,  and  in  1804  they 
carried  only  Connecticut  and  E)elaware  and  part 
of  Maryland.  But  the  Embargo  (q.v,),  and  the 
selfish  attempt  of  the  agricultural  sections  to 
sacrifice  the  entire  commerce  of  the  country  to 
their  own  supposed  interests,  temporarily  rein- 
forced the  Federalists;  in  1808  they  had  every 
New  England  State  but  Vermont'  (the  only  one 
with  no  seaboard),  besides  Delaware  and  parts 
of  Maryland  and  North  Carolina.  The  War  of 
i8t2  was  so  unpopular  in  the  North  that  in  the 
elections  of  that  year  New  York  and  New  Jersey 
went  Federalist  also,  and  Maryland  solid;  and 
the  balance  of  power  was  held  by  the  three 
backwoods  States  of  Kentucky,  Tennessee,  and 
Ohio, --or  by  Pennsylvania,  whose  agricultural 
west  had  now  swamped  the  Philadelphia  region. 
But  the  party  as  such  was  really  dead ;  half  the 
old  leaders  were  gone,  several  of  the  others  had 
turned  Democrat  or  Independent,  Marshall  was 
imbedding  its  best  principles  in  the  national  sys- 
tem from  the  Supreme  bench :  the  chief  men  now 
were  King  and  Pinckney.  When  the  war  closed, 
the  issue  on  which  the  commercial  sections  had 
joined  them  was  closed  and  these  at  once  de- 
serted the  party ;  the  Hartford  Convention  (q.v.) 
had  driven  all  the  remaining  leaders  out  of  public 
life  with  the  stigma  of  secession  and  treason;* and 
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in  1816  the  party  carried  only  Massachusetts, 
Connecticut,  and  Delaware,  with  three  Maryland 
electors  who  would  not  vote.  The  scattered 
Federalists  in  Congress  did  not  act  as  a  party, 
having  no  issues  even  as  a  pretense,  and  as  a 
national  party  it  ceased  to  exist.  Statewise,  it 
controlled  Connecticut  and  Delaware  till  after 
1820,  and  Massachusetts  till  1823,  when  the 
Democrats  swept  even  Essex  County  from  the 
*Junto.*  It  lingered  fpr  some  time  also  in  Mary- 
land and  North  Carolina. 

Federals,  the  name  given  to  those  who 
during  the  Civil  War  in  the  United  States  fought 
to  mamtain  the  Union  of  the  Federal  States,  as 
opposed  to  the  Confederates. 

Federation  of  Labor.  See  American  Fed- 
eration OP  Labor. 

Federmann,  Nikolaas,  ne'ko-lous  fa'der- 
man,  German  explorer:  b.  Ulm,  Swabia,  1501; 
d.  about  1542.  He  was  sent  to  Venezuela  by  the 
Welscrs  of  Augsburg,  becoming  chief  lieutenant 
of  Alfinger.  and  making  explorations  into  the  in- 
terior of  the  country.  He  returned  to  Europe 
1532,  going  back  to  Venezuela  1534,  as  the  lieu- 
tenant of  George  of  Speyer.  He  did  not  follow 
the  latter  on  one  of  his  expeditions,  as  ordered, 
but  made  an  independent  exploration  with  200 
men,  spending  some  years  in  the  valley  of  the 
Orinoco,  and  reaching  New  Grenada  in  1539, 
where  he  met  Gonzulo  Kuesada,  already  in  pos- 
session,  and  relinquished  the  region  to  him. 
Federmann  returned  again  to  Augsburg,  but  was 
discharged  by  the  Welsers  for  misfeasance.  His 
account  of  his  first  exploration  was  published  in 
German,  <Indianische  Historia,^  1557,  and  in 
French   1837. 

ree,  John  G^  American  abolitionist:  b. 
,  Bracken  County,  Ky.,  9  Sept.  1816 ;  d.  Berea,  Ky., 
12  Jan,  1901.  He  entered  the  Lane  Theological 
Seminary,  Cincinnati,  Ohio,  in  1842,  and  soon 
afterward  began  to  preach  against  slavery.  As  a 
result  he  was  mobbed  several  times,  but  in  1853 
went  to  Berea,  Ky.,  where  he  succeeded  in 
founding  a  church  and  establishing  Berea  Col- 
lege (q.v.),  an  institution  open  alike  to  blacks 
and  whites. 

Fee,  Fief,  or  Feadum,  is  a  legal  term  of 
feudal  origin,  signifying  an  inheritable  estate  in 
land,  held  by  some  superior,  or  lord;  as  distin- 
guished from  allodium,  which  is  land  held  by 
absoltite  ownership.  In  the  United  States,  how- 
ever, where  land  is  generally  held  in  allodium, 
the  private  ownership  is  termed  the  fee,  if  sub- 
ject to  no  paramount  right  except  that  of  the 
State.  In  England  the  legal  theory  is  that  all 
the  lands  of  the  kingdom,  except  the  royal  do- 
mains, are  held  in  fee,  or  by  a  tenure,  of  some 
superior  lord,  the  absolute  or  allodial  property 
being  only  in  the  sovereign,  so  that  all  the  ten- 
ures are  strictly  feudal.  This  was  a  significant 
doctrine  while  the  feudal  system  flourished  in 
Europe ;  and  the  remnants  of  it  are  still  blended, 
in  a  greater  or  less  degree,  in  the  land  titles,  or 
rather  as  a  theoretical  doctrine,  from  which  cer- 
tain inferences  are  drawn,  than  a  plain,  direct, 
practical  fact ;  for  the  property  of  a  proprietor 
in  land  held  in  fee  simple,  in  England,  is  as  abso- 
lute, to  all  intents  and  purposes,  as  where  the 
land  titles  are  allodial,  there  being  no  practical  or 
theoretical  doctrine  of  a  tenure,  or  holding  under 
a  superior.  Fee  tail  is  any  fee  granted  upon 
condition ',  or  a  fee  limited  to  any  particular  heir 
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or  class  of  heirs;  a  qualified  fee  as  differing  from 
fee  simple. 

Fee  Simple,  an  inherited  estate  belong^ing 
to  the  owner,  his  heirs  and  assigns  forever. 
This  is  the  most  complete  and  exclusive  interest 
that  the  possessor  of  lands  can  have  in  them,  and 
the  word  continued  to  be  employed  in  real  estate 
law  after  the  feudal  system  had  passed  away. 
This  is  the  case  even  in  the  United  States,  where 
land  is  generally  held  in  allodium  (q.v.)  and  sub- 
ject to  no  paramount  claim  exceptmg  that  of  the 
eminent  domain  which  belongs  to  &t  State. 

Fee  Tail,  an  estate  limited  to  a  certain 
line  of  descent,  to  certain  heirs  or  to  a  certain 
class  of  heirs ;  sometimes  known  as  a  conditional 
fee. 

Feeble-minded,  Edttcation  of.  The  term 
feeble-minded  is  now  used  to  embrace  all  classes 
and  grades  of  the  mentally  defective,  excepting 
the  insane,  who,  properly  speaking,  are  mentally 
sick.  Idiocy  wa.i  the  term  formerly  used  to 
cover  the  same  range.  Idiocy  or  feeble-minded- 
ness  may  be  defined  as  *mental  deficiency  depend- 
ing upon  imperfect  development,  or  disease  of 
the  nervous  system^  occurring  before,  at,  or  after 
birth,  previous  to  the  evolution  of  the  mental 
faculties.*  At  the  time  the  feeble-minded  were 
first  taught,  it  was  supposed  that  their  growth 
of  body  and  mind,  which  was  seen  to  be  but 
partial,  had  simply  been  stopped  by  malign  in- 
fluences, and  that  in  many  cases  all  that  was 
needed  was  proper  environment  in  order  to  start 
the  growth  again ;  it  was  hoped  that  the  improv- 
able cases  at  least  could  be  educated  and  trained 
to  approach  in  capacity  the  normal-minded  in- 
dividual. The  first  attempts  to  train  the  feeble- 
minded in  this  country  were  made  in  1848.  Be- 
fore that  time  idiots  who  were  not  kept  at  home 
were  to  be  found  in  almshouses  or  in  msane  asy- 
lums. Kind-hearted  physicians  who  saw  this 
^rubbish  of  humanity*  cowering  in  terror  before 
lunatics  or  abused  by  almshouse  associates,  agi- 
tated for  their  relief,  care,  and  training.  The 
movement  began  in  New  York  and  Massa- 
chusetts in  the  year  1846.  In  the  latter  State  the 
legislature  appointed  a  commission  to  report  upon 
the  number,  condition,  and  the  best  means  of 
relieving  the  idiots  in  the  commonwealth.  Dr. 
Samuel  G.  Howe,  the  director  of  the  Perkins  In- 
stitution for  the  blind,  was  made  chairman.  The 
report  made  in  1848,  and  wide^y  known  as  'Dr. 
Howe's  report  on  idiocy,*  was  exhaustive,  and 
ended  by  recommending  the  opening  of  an  ex- 
perimental school.  One  was  opened  at  the  ex- 
pense of  the  State  and  under  the  guidance  of  Dr. 
Howe  himself.  The  results  were  so  favorable 
that  in  three  years'  time  the  State  doubled  its 
appropriation,  and  founded  in  South  Boston  the 
Massachusetts  School  for  Idiots,  the  first  State 
school  for  them.  The  State  of  New  York  fol- 
lowed, establishing  its  school  similarly,  or  experi- 
mentally, in  185 1,  and  permanently  in  1853.  Be- 
tween the  appointment  of  the  Massachusetts 
commission  and  its  report,  a  country  physician. 
Dr.  H.  B.  Wilbur,  had  opened  a  small  private 
school  for  idiots  at  Barre,  Mass.,  really  the  first 
school  of  its  kind  in  America.  Dr.  Wilbur  was 
soon  called  to  take  charge  of  the  New  York 
State  school.  The  Pennsylvania  school  followed 
in  1852,  and  was  established  in  Philadelphia  as  a 
private  corporation  in  1853;  then  in  1857  came 
the  Ohio  State  institution  at  Columbus;  in  1858 
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tlve  semi-public  school  in  Lakeville,  Conn.;  the 
Kentucky  State  school  at  Frankfort  in  i860;  the 
Illinois  State  school  in  1865 ;  the  Hillside  home, 
a  private  school  at  Fayville,  Mass.,  in  1870. 
*Thus  up  to  1874,  26  years  after  this  work  was 
begun  in  America,  public  institutions  for  the 
feeble-minded  had  been  established  in  seven 
States.  These  institutions  then  had  under  train- 
ing a  total  of  1,041  pupils.  There  were  also  two 
private  institutions  in  Massachusetts,  with  a  total 
of  69  inmates.®  Applications  for  admittance 
were  numerous  and  pressing.  At  first  it  was  the 
theory  that  only  imbeciles,  the  improvable  idiots, 
should  be  taken  into  the  institution,  that  the  in- 
stitution should  be  a  school  and  should  graduate 
its  pupils  into  the  world.  But  most  of  the  su- 
perintendents soon  recognized  that  the  pupils 
would  always  be  children  though  adult  in  years ; 
that  they  needed  guidance  and  protection  al- 
ways ;  that  for  obvious  reasons  girls  and  women 
of  child-bearing  age  should  not  be  discharged  — 
for  no  girl  is  so  exposed  as  the  simple,  weak- 
willed,  feeble-minded  girl  —  and  finally  that  i)rac- 
tically  all  cases  would  have  to  be  retained  within 
the  institution.  Physiology  and  pathology  now 
teach  that  ^mental  deficiency^  generally,  if  not 
always,  is  the  result  of  a  definite  cerebral  abnor- 
mality or  defect,  or  the  result  of  actual  disease 
or  damage  to  some  part  of  the  central  nervous 
system® ;  that  feeble-mindedness  is  practically  a 
permanent  condition,  and  that  it  cannot  be  cured. 
From  the  time  this  fact  came  to  be  realized  the 
institutions  began  to  change  in  character.  There 
arose  two  distinct  departments  —  the  training 
school  and  the  asylum. 

The  school  is  the  fundamentally  important 
department.  Education  is  just  as  much  a  right 
of  the  improvable  imbecile  as  it  is  of  any  child. 
The  aim  m  the  education  of  an  ordinary  child  is 
to  give  a  liberal  all-round  training,  fitting  him 
for  anything  in  life  he  may  choose  to  take  up. 
With  our  feeble-minded  child  the  aim  of  his  edu- 
cation, which  is  to  lead  a  useful  life  within  the 
institution,  is  kept  ever  in  mind.  He  is  happiest 
when  occupied.  Hence  his  education  is  prin- 
cipally practical.  The  difference  between  a  nor- 
mal person  and  a  feeble-minded  person  after 
training  is  that  the  latter  has  no  mitiative,  no 

S>wer  to  resist  the  seduction  of  stronger  minds, 
e  may  be  useful  and  even  self-supporting,  but 
he  can  become  so  only  under  guidance  and  direc- 
tion. When  they  come  to  school  these  children 
have  extremely  wfeak  will  power.  In  fact,  the 
feeble-minded  as  a  class  have  been  divided  by 
Sollier  according  to  the  attention,  thus: 

*i.  Absolute  idiocy.  Complete  absence  and 
impossibility  of  attention. 

^<2.  Simple  idiocy.  Attention  feeble  and  diffi- 
cult. 

*^3.  Imbecility.    Instability  of  attention.® 

With  all  these  the  condition  of  the  hand  in- 
dicates that  of  the  brain.  The  <*idiotic  hand®  is 
proverbial.  Many  imbeciles  see  but  do  not  per- 
ceive ;  hear  but  do  not  understand.  They  rarely 
make  a  purposive  effort^  but  need  to  be  directed 
in  everything.  When  it  is  comprehended  that 
though  they  love  games  they  do  not  even  play  of 
their  own  accord,  it  will  be  understood  how 
their  teachers  must  begin  at  the  very  bottom 
rimg  in  the  ladder  of  education.  The  special 
senses  of  seeing,  hearing,  and  feeling,  actually 
have  to  be  aroused  and  developed,  ( i )  as  simple 
physiological  functions ;  (2)  as  intellectual  facul- 
ties.   Callisthenics  in  classes,  marching  to  music. 


military  drill  —  movements  and  exercises  of  all 
kinds  —  exert  a  most  salutary  and  energizing  in- 
fluence, and  are  in  great  use  in  all  the  schools. 
The  normal  child  does  not  need  to  be  taught 
each  step;  his  power  of  attention,  his  will,  his 
desire,  his  originality  enable  him  to  fill  the  gaps 
in  instruction  from  his  own  daily  experiences. 
On  the  contrary,  the  feeble-minded  child  has 
to  be  taught  each  step,  hence,  his  education  is 
extremely  slow.  The  simple  occupations  of  the 
kindergarten  fit  these  children  of  8  to  12  years 
of  age  as  they  do  bright  children  of  4  and  5. 
The  teacher  devises  all  manner  of  busy  work  for 
them,  generally  using  coarse  materials;  the 
stringing  of  spools;  beads;  buttons;  spool-knit- 
tinp[;  plain  knitting;  braiding  with  broad  leather 
strips,  with  shoe-strings,  with  straw;  and  block 
building  from  the  simple  cube  to  the  forms  that 
are  more  complex.  No  instruction  is  in  more 
general  use  and  is  more  helpful  to  the  children 
than  that  of  the  kindergarten.  After  this  all 
their  education  continues  on  a  very  elementary 
plane  beyond  which  it  is  impossible  for  them  to 
go.  Many  learn  reading,  writing,  and  arithmetic. 
The  brightest  read  simple  stories  with  pleasure, 
and  90  as  far  in  arithmetic  as  multiplication. 
Division  is  beyond  them.  Calculation  in  the  ab- 
stract they  cannot  master.  The  greater  part  of 
their  education  is,  therefore,  of  a  purely  practical 
kind.  They  are  taught  a  good  deal  of  fancy 
work,  like  knitting,  crocheting,  embroidery,  and 
lace-making;  but  chiefly  domestic  work,  sewing, 
washing  and  ironing,  baking,  farming,  house- 
painting,  shoemaking,  brushmaking,  etc.  Enter- 
tainments are  very  frequent  at  these  institutions, 
and  the  *men  and  women  children®  are  always 
present.  No  discrimination  as  to  age  or  capacity- 
is  permitted,  and  happiness  prevails.  The  insti- 
tution is  a  small  community.  It  must  have  a 
given  number  of  employees,  one  or  more  to 
each  section  or  department.  But  the  stronger 
grown  up  children  do  the  bulk  of  the  work: 
baking^  laundry  work,  shoemaking,  sewing, 
mending,  dressmaking,  and  tailoring.  Each  in- 
stitution aims  to  have  as  many  acres  of  land 
as  it  has  children,  and  on  the  grounds  a  barn, 
cattle,  horses,  and  all  the  paraphernalia  of  a 
farm.  This  farm  is  worked  by  the  boys.  By 
utilizing  the  energies  of  the  pupils  in  profitable 
labor  the  average  per  capita  expense  may  be  re- 
duced to  $125  or  $150  a  year.  Supt  Doren 
of  the  Columbus  institution  has  said  that  if 
the  State  will  provide  him  1,000  acres  of  good 
land  he  will  care  for  all  the  custodial  cases  in 
Ohio  free  of  expense  to  the  State.  When  an 
old  school  has  moved  to  a  new  site  as  the 
Massachusetts  school  has  recently  done,  the 
labor  of  the  boys  has  been  utilized  in  clearing 
the  land  and  ditching  it,  in  building  the  roads, 
etc.  Where  the  grounds  contain  suitable  clay 
soil,  as  at  Fort  Wayne,  Ind.,  the  boys 
have  made  the  bricks  with  which  to  build  new 
structures  as  needed.  But  in  all  this  care  is 
taken  that  there  is  no  overwork.  The  work  of 
an  average  laboring  man  more  than  supports 
himself — it  is  generally  reckoned  to  support 
three  people.  If  the  feeble-minded  man  does 
one  half  or  one  third  of  a  man's  work,  and 
does  it  every  day,  his  support  costs  only  that 
which  will  pay  for  his  superintendence  and  care. 
The  lowest  cases  of  the  unimprovable  idiots 
whom  nearly  all  the  institutions  have  been 
forced  to  admit,  are  termed  the  ^custodial  cases,* 
and   are   kept   by   themselves.    They   are   pro- 
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fouxily  helpless,  can  neither  speak  nor  attend  to 
their  bodily  wants^  but  must  be  cared  ior  like 
babies,  which  they  are.  Attendants  willing  to 
do  this  work  are  not  easily  found.  But  trained 
feeble-minded  girls  are  delighted  and  flattered 
at  the  privilege  of  taking  care  of  those  more 
helpless  than  themselves.  And  it  has  been  found 
that  th^  make  the  best  attendants  for  such 
cases.  So  far,  then,  as  methods  of  instruction 
go,  American  teachers  have  but  broadened  the 
physiological  methods  of  the  Frenchman,  Se- 
guin.  The  distinctive  results  of  our  schools  lie 
in  training  the  pupils  to  be  helpful,  especially 
in  the  way  of  labor  for  these  institutions, 

A  distinctive  result  of  work  for  the  feeble- 
minded has  been  the  gathering  of  statistics  of 
causes.    It  has  been  known  that  a  very  large 
percentage  of  cases,  variously  estimated  from  50 
per  cent  to  70  per  cent,  are  of  congenital  origin ; 
that    of   all   classes    of    defectives   the    feeble- 
minded  most  surely  tend  to  transmit  their  de- 
fect;   hence,    that    the    feeble-minded   must   be 
sequestrated  for  life.    It  has  been  shown  that 
there  is  a  strange  but  strong  correlation  between 
the  forms  of  degeneracy,  namely,  the  criminal, 
the    inebriate,   the    prostitute,    and   the    feeble* 
minded.    Of  late  years  the  energies  of  chari- 
tsihle  and  sociologic  organizations  ^have  turned 
toward    combating   the    causes    of    degeneracy, 
thereby    protecting    posterity.*       The     United 
States  census  for  1890  g^ves  in  round  numbers 
95,000   feeble-minded,   and  this  number  is  un- 
doubtedly   short    of    the    actual    nimiber.    Still 
but  one  twelfth  or  about  8,000  of  those  returned 
in  the  census  are  cared  for  in  special  institu- 
tions.    Here   is   a   terrible   problem   ahead    for 
the  sociologists  to  work  out.    Those  who  have 
most   thoroughly  studied  the  feeble-minded  are 
convinced  that,  as  prevention   is  cheaper  than 
cure,  so  the  gathering  of  all  this  vast  amiy  into 
institutions    and    especially   colonies    where    50 
per  cent  of  them  can  be  taught  to  be  at  least 
partly   self-supporting,  and   where  their  multi- 
plication can  be   cut  off,  is,  by  all  odds,  the 
most   economical   and   the   best  policy  for  the 
States  to  pursue  in  the  future.    It  should  not 
be  forgotten  that  for  every  idiot  cared  for  .we 
restore   at  least  one  productive  jperson  to  the 
community.    The  matter  is  receivmg  widespread 
and  intelligent  attention.    The  work  for  the  fee- 
ble-minded is  considered  by  those  in  it  as  being 
still  in  a  tentative  stage.    Nearly  all  the  superin- 
tendents are  physicians ;  they  do  not  agree  on  the 
different  questions  involved.    They  meet  regu- 
larly   in    convention,    and    have    an    organ    of 
communication,  called  ^The  Journal  of  Fsycho- 
asthenics.^    As    the   methods    of    teaching   the 
feeble-minded   and   the   other   defective   classes 
have  become  understood,  they  have  modified  the 
old  methods  of  teaching  children  of  normal  in- 
telligence.   Child  study  is  now  interesting  teach- 
ers,   and    already   has   led   to   the    sending   of 
many  feeble-minded  children  to  special  schools 
for    their   training.    The    city    of   Providence, 
R.  I.,  has  recently  led  the  way  in  a  new  move- 
ment, that  of  teaching  in  special  classes  the  dull 
or  backward  pupils  of  the  public  schools.    The 
movement  is  slowly  spreading  elsewhere,   and, 
in  justice  both  to  the  dull  and  the  bright  chil- 
dren, is  of  inestimable  value,  and,  as  such,  is 
a  hopeful  sign  of  the  times. 

Edward  Ellis  Allen, 
Principal  of  the  Pennsylvania  Institufion  far  the 
Instruction  of  the  Blind, 
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Feed  Pump,  a  force-pump,  for  supplying 
the  boiler  with  water. 

Feeder,  (i)  a  stream,  fountain,  or  channel 
which  feeds  or  supplies  a  main  stream  or  canal 
with  water.  (2)  A  branch  or  side  railway,  in- 
tended to  brin^  traffic  to  the  main  line.  (3)  In 
hydraulic  engmeering,  a  feeder  is  a  water- 
course, natural  or  artificial,  carrying  water  to 
a  canal  or  reservoir.  (4)  In  mining,  the  side 
branch  of  a  vein  which  passes  into  a  lode.  (5) 
In  sewing-machines,  that  part  which  carries  the 
cloth  along  the  length  of  a  stitch  between  each 
penetration  of  the  needle.  (6)  In  machinery, 
an  auxiliary  or  supplying  part  of  a  machine, 
that  which  leads  along  the  stuff  being  operated 
on.  (7)  In  iron  founding,  a  head  or  supply 
of  fluid  iron  to  a  runner  or  mold  in  heavy 
castings.  (8)  In  nail-making,  a  contrivance 
with  an  intermittent  oscillating  or  semi-rotary 
and  forward  motion  to  present  the  plate  to  the 
cutters,  so  that  the  head  of  the  nail  may  be 
taken  from  the  respective  edges  alternately. 
(9)  In  printing,  a  device  with  fingers  which 
take  the  top  sheet  from  a  pile  and  lead  it  into 
the  press  where  it  is  printed  or  folded.  (10) 
In  steam  engineering,  a  device  for  supplying 
stieam  boilers  with  water  in  quantities  as  re- 
quired. Automatic  boiler-feeders  act  by  means 
of  floats  on  the  surface  of  the  water  in  the 
boilers,  (11)  In  threshing,  the  grain-feeder, 
which  forwards  the  opened  sheaves  into  the 
throat  of  the  thresher,  or  the  grain  into  the 
eye  of  the  millstone,  or  the  grain  and  chaff  from 
the  hopper  to  the  riddle  of  a  winnowing  ma- 
chine, or  the  grain  from  the  bin  to  the  manger 
of  sheep  or  other  stock.  (12)  In  electricity,  a 
lead  in  an  electric  central  station  distribution 
system,  which  lead  runs  from  the  station  to 
some  point  in  the  district  to  supply  current. 

Feeding,  Forced,  a  mode  of  putting  food 
into  the  body  of  persons  who  are  incapable  of 
feeding  themselves,  or  who  refuse  to  take  food 
In  many  protracted  diseases,  such  as  typhoid 
and  pneumonia;  in  certain  stages  of  tubercu* 
losis ;  in  cancer  of  the  stomach ;  in  ulcer  of  the 
stomach,  and  in  other  conditions,  it  may  be  im- 
possible for  the  patient  to  hold  food  in  the 
stomach.  Under  such  circumstances  feeding  by 
rectum  may  be  practised.  (See  Nutrient 
Enemata.)  Forced  feeding  more  properly  ap- 
plies to  the  giving  of  nourishment  to  those  who 
are  suffering  from  one  of  the  insanities,  and  by 
reason  of  their  disease  refuse  food.  They  may 
be  fed  either  through  the  stomach-pump  or  t^ 
means  of  rectal  enemata,  the  former  being  the 
method  to  be  preferred.  In  this  the  physician 
passes  a  soft  rubber  tube  through  the  nose  into 
the  oesophagus  and  stomach,  care  being  taken 
that  the  tube   does   not  pas^   into  the  larynx,     j 
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Through  the  tube,  then,  either  by  means  of  a 
Davidson  syringe  or  through  a  funnel,  the  food, 
usually  milk,  is  passed.  Insane  people  rarely 
attempt  to  vomit  their  food  after  it  has  been 
once  passed  in  this  way,  although  many  refuse 
to  take  it  and  swallow  it  in  the  ordinary  man- 
ner. If  forced  feeding  by  way  of  the  rectum  is 
necessary,  nutrient  enemata  (q.v.)  may  b«  em- 
ployed. 

Feeding  Machine.  By  this  name  are 
commonly  known  the  machines  used  to  au- 
tomatically supply  printing-presses  or  the  like 
with  paper  sheets.  Printing  of  a  high  grade  is 
not  done  on  the  great  web  printing  machines, 
which  feed  from  a  roll  of  paper.  Those  are 
built  for  speed,  but  for  fine  printing  presses  of 
the  single  cylinder  type,  using  single  sheets  of 
paper  are  almost  universally  used.  Such 
presses  were  always  fed  by  hand  until  about 
1895,  when  the  first  practical  paper-feeding  ma- 
chines for  printing-presses  began  to  come  into 
use.  The  first  of  these  machines  to  secure  a 
considerable  sale  was  the  Economic  feeder, 
made  by  E.  C.  Fuller  &  Company  of  New  York. 
In  its  latest  form  the  Economic  feeder  is  at- 
tached at  the  rear  of  a  cylinder  printing  ma- 
chine, and  lifts  a  sheet  of  paper  from  the  top 
of  a  pile  by  first  buckling  the  two  rear  corners, 
then  blowing  air  under  the  buckled  sheet  to 
separate  it  wholly  from  the  rest  of  the  pile, 
after  which  the  sheet  is  advanced  or  pushed  for- 
ward to  the  guides  of  the  press  by  means  of 
rubbers  and  traveling  endless  tapes.  The  pile 
of  paper  from  which  the  sheets  are  fed  is  placed 
on  a  platform  that  is  arranged  with  mechan- 
ism for  raising  it  very  slowly,  so  that  the  top  of 
the  pile  is  always  kept  at  substantially  the  same 
level.  The  perfecting  of  these  machines  has 
been  obtained  only  after  very  costly  experiment- 
ing, and  the  addition  of  improvements  as  defects 
were  found.  Paper  piled  in  sheets  has  a  ten- 
dency to  stick  together,  in  fact,  sheets  are  some- 
times actually  glued  in  spots,  as  by  the  crushing 
of  an  insect  between  them.  The  automatic  feed- 
ing machine  has  to  provide  for  such  con- 
tingencies, and  when  a  torn  sheet  is  found,  or  a 
wrinkled  one,  or  two  sheets  stuck  together,  the 
feeder  must  not  only  be  stopped,  but  the  print- 
ing-press also  must  be  brought  quickly  to  a 
standstill  or  damage  results.  Ingenious  auto- 
matic devices  have  been  introduced  for  control- 
ling these  conditions,  and  the  machines  are  now 
commonly  used  in  connection  with  the  printing 
of  magazines  of  large  circulation,  sortie  of  the 
larger  magazine  and  book  printers  employing  as 
many  as  30  or  more  feeding  machines  in  one 
establishment.  The  Economic  machines  will 
accommodate  10.000  to  20,000  sheets  of  paper 
at  a  single  loading,  which  saves  the  time  for- 
merly lost  by  the  hand  feeder  about  once  in  1,000 
sheets,  in  stopping  to  put  up  another  pile. 
There  is  also  a  saving  in  soiled  sheets,  in  wages 
paid,  and  often  in  the  speed  at  which  the  print- 
mg-press  can  be  run.  The  Economic  feeder  is 
built  in  a  slightly  different  form  for  use  with 
paper- folding  machines  and  with  paper-ruling 
machines.    See  Folding  Machine. 

The  Dexter  feeding  machine  was  introduced 
in  New  York  about  igoo.  Its  general  charac- 
teristics resemble  the  Economic,  but  the  details 
of  mechanism  are  different.  Dexter  was  the 
first  to  introduce  a  machine  driven  by  floor  con- 
nections,   which    secures   grealer   rigidity    than 


when  driven  by  a  chain  from  the  cylinder  of 
the  press.  Non-electrical  devices  are  employed 
throughout,  some  of  the  most  ingenious  being 
the  devices  for  calipering  the  sheet,  to  make 
sure  that  two  sheets  do  not  go  into  the  press 
together,  and  the  controlling  apparatus  for  trip- 
ping the  impression  of  the  printmg  cylinder  if  a 
sheet  is  missed  or  fails  to  come  down  properly 
to  the  guides.  The  Dexter  Company  also  builds 
folding  machines,  and  their  feeders  are  adapted 
to  use  with  these,  as  well  as  for  ruling  ma- 
chines. 

The  Cross  paper-feeder,  made  by  the  Ameri- 
can Paper  Feeder  Company  of  Boston,  does  not 
occupy  any  floor  space,  as  do  those  previously 
described,  being  located  above  the  feed-board 
of  the  press.  It  accommodates  sevei-al  hundred 
sheets  at  a  time,  and  reloading  is  accomplished 
without  stopping  the  press.  It  requires  no  ad- 
justments tor  quality  or  weight  of  paper,  and 
is  practical  for  short  as  well  as  long  runs.  The 
sheets  of  the  pile  are  combed  out,  then  turned 
completely  over  and  reversed  in  direction,  and 
guided  one  by  one  to  the  feed-guides  of  the 
press.  The  Harris  printing-press,  a  small  rotary 
machine  for  envelopes,  cards,  etc.,  employs  a 
feeding  mechanism  that  should  be  mentioned  in 
this  connection.  It  automatically  picks  an 
envelope  or  card  from  the  bottom  of  a  pile  and 
carries  it  into  the  press.  The  attendant  loads 
on  more  cards  or  envelopes  without  stopping  the 
machine.  See  Printing;  American  Printing 
Trade. 

Feed-water  Heaters,  in  steani  engineering, 
are  devices  in  which  feed-water  is  heated  to  a 
certain  extent,  before  it  is  introduced  into  a 
steam  boiler.  If  cold  water  is  fed  into  a  hot 
boiler,  its  chilling  action  upon  the  plates  and 
other  metal  parts  causes  them  to  undergo  a 
powerful  contraction,  which  often  strains  the 
structure  so  that  leakage  occurs  about  the  riveted 
joints,  tube  ends,  and  other  places  where  the 
parts  of  the  boiler  are  secured  to  one  another. 
If  the  water  is  heated  as  nearly  as  practicable  to 
the  temperature  prevailing  within  the  boiler, 
these  contraction  strains  are  in  large  measure 
avoided,  and  the  life  of  the  boiler  is  corre- 
spondingly prolonged.  Furthermore,  many  feed- 
waters  contain  compounds  of  lime  in  solution, 
which  are  in  large  measure  precipitated  by  the 
action  of  heat.  If  such  a  water  is  fed  into  the 
boiler  cold,  these  compounds  are  thrown  down 
within  the  boiler,  where  they  form  a  most 
troublesome  scale,  sometimes  of  stony  hardness, 
upon  the  heating  surfaces.  When  a  heater  is 
used,  these  objectionable  matters  are  precip- 
itated in  the  heater  itself,  which  should  be  so 
designed  that  it  can  be  periodically  opened  and 
cleaned.  (See  Scale.)  Another  highly  im- 
portant feature  of  the  feed- water  heater  is  that 
it  enables  the  engineer  to  utilize  a  considerable 
quantity  of  heat  that  would  otherwise  be  wasted. 
When  (as  is  often  the  case  in  certain  localities) 
it  is  impossible  to  avoid  the  use  of  a  feed-water 
highly  charged  with  lime,  the  primary  object  in 
using  the  heater  may  be  to  effect  the  removal 
of  the  lime,  as  explained  above ;  and  in  this  case 
the  heating  is  often  effected,  wholly  or  in  part, 
by  live  steam  drawn  directly  from  the  boiler, 
because  in  this  way  it  is  possible  to  attain  a 
higher  temperature,  and  a  consequently  more 
perfect  precipitation.  In  other  cases,  however, 
it  is  usual  to  effect  the  heating  either  by  means 
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of  exhaust  steani»  or  by  the  hot  gaseous  products 
of  combustion  as  they  pass  from  the  boiler  to 
the  chimney  or  stack.  When  the  hot  flue  gases 
are  utilized  for  this  purpose,  the  heater  is  com- 
monly called  an  'economizer,*  and  usually  con- 
sists of  a  series  of  tubes  through  which  the 
water  to  be  heated  circulates,  these  being  placed 
in  a  chamber  which  the  flue  gases  are  obliged  to 
traverse  on  their  way  to  the  chimney.  Flue- 
heaters,  or  ^economizers,*  are  very  common  in 
England,  but  they  are  not  generally  met  with  in 
the  United  States,  although  their  use  in  this 
country  is  increasing.  The  exhaust-steam  heat- 
ers are  divided  into  two  general  classes,  known 
respectively  as  'closed  heaters*  and  'open  heat- 
ers.* In  the  closed  heater  the  exhaust  steam 
from  the  engine  is  caused  to  flow  through  a 
series  of  tubes  which  are  surrounded  by  the 
water  to  be  heated,  the  steam  giving  up  its  heat 
to  the  water  through  the  walls  of  the  tubes  in 
such  a  manner  that  the  vapor  and  liquid  never 
come  into  contact  with  each  other.  In  open 
heaters,  on  the  other  hand,  the  steam  and  the 
v/ater  to  be  heated  are  brought  into  intimate 
contact  with  each  other  in  a  chamber  or  tank, 
into  which  the  water  is  introduced  in  the  form 
of  thin  sheets  or  spray.  High  feed-water  tem- 
peratures are  attained  more  readily  in  open  heat- 
ers than  in  closed  ones,  and  for  this  reason  the 
open  form  is  much  used  when  the  removal  of 
scale-forming  matter  from,  the  water  is  the 
chief  object  in  view.  On  the  other  hand,  eadiaust 
steam  is  apt  to  carry  over  considerable  quanti- 
ties of  oil  from  the  engine,  and  when  an  open 
heater  is  used  this  oil  mingles  with  the  feed- 
water  and  so  is  introduced  into  the  boiler,  where 
it  is  likely  to  give  trouble  by  adhering  to  the 
heating  surfaces  and  causing  them  to  become 
overheated  and  burned  or  bulged. 

Feelian,  Patrick  Augustine,  American 
Roman  Catholic  prelate:  b.  Tipperary,  Ireland, 
2E9  Aug.  1829;  d.  Chicago,  III,  12  July  1002. 
He  was  graduated  from  Majmooth  College,  Ire- 
land, came  to  the  United  States  in  1852,  when 
he  was  ordained;  and  soon  after  became  presi- 
dent of  the  Seminary  of  Carondelet.  He  had 
charge  of  St  John's  Church,  St  Michael's, 
and  the  Church  of  the  Immaculate  Conception, 
all  in  St  Louis,  till  1865,  when  he  became 
bishop  of  Nashville;  and  was  installed  as  first 
archbishop  of  Cht'-'»<»o  in  1880.  During  his  ad- 
ministration as  archbishop  he  founded  several 
new  parishes,  a  college  of  the  Christian  Broth- 
ers and  other  institutions. 

Feejee  Islands.     See  Ftji  Islands. 

Peeling,  the  sense  of  touch,  emotion.  See 
Emotion;  Psychology. 

Peer-Heraeog,  Karl,  karl  fSlr-her'tsoH, 
Swiss  statesman:  b.  Rixheim,  Alsace,  2  Oct. 
i8i2o;  d.  Aarau  16  Jan.  1880.  He  became  a 
member  of  the  Grand  Council  1852  and  was 
twice  its  president  In  1865  he  was  made  Swiss 
representative  in  the  Latin  Monetary  Union, 
which  position  he  held  for  the  rest  of  his  life. 
He  was  director  of  the  Swiss  department  of  the 
Paris  Exposition  1867,  and  for  many  years  was 
president  of  the  Swiss  Financial  Commission. 
Among  his  works  are:  ^Unification  mone- 
taire  intemationaP  (1869)  ;  *La  France  et  ses 
allies  TOonetaires^  (1870)  ;  <Gold  oder  Silber?^ 
the  latter  in  German  (1874). 


Feet  Washing,  or  Washing  of  Feet,  a  reli- 
gious ceremony  observed  in  the  Roman  Catholic 
Church,  on  Holy  Thursday  or  the  Thursday 
before  Good  Friday.  This  ceremony  takes 
place  just  after  everything  has  been  removed 
from  tiie  altar.  The  pastor  or  principal  prelate 
of  the  church  washes  the  feet  of  12  men, 
in  imitation  of  the  action  of  Jesus  Christ,  whetf 
he  washed  the  feet  of  the  apostles.  The  P<^e 
washes  the  feet  of  13  priests.  The  ceremony  is 
sometimes  called  ®Mandatum*  from  the  first 
word  of  the  antiphon  sung  during  the  cere- 
mony: ^Mandatum  novum,*  etc.:  *A  new 
commandment  I  give  unto  you  that  you  love 
one  another.*  This  custom,  although  men- 
tioned in  the  Council  of  Toledo  (694),  is  not 
now  generally  recognized. 

Fehlinp:,  Hermann,  her'man  fa'ling,  Ger- 
man chemist:  b.  mbeck,  Germany,  9  June  181 1; 
d.  2  July  1885.  He  studied  chemistry  in  Heidel- 
berg, at  Giessen  in  Liebig's  laboratory  and  at 
Paris.  He  became  professor  of  chemistry  in 
the  Polytechnic  School  at  Stuttgart,  and  pro- 
fessor emeritus  in  1882.  He  had  great  author- 
ity in  the  educational  and  manufacturing  circles 
or  his  time,  as  a  teacher  and  prescriber  of 
chemical  formulae  for  commercial  products, 
such  as  stigar,  and  mineral  waters.  The  so- 
called  Fehling's'  Solution  (q.v.)  is  famous.  He 
wrote:  < Text-book  of  Organic  Chemistry^; 
translated  Payen's  ^Pr^is  de*  Chimie  Industri- 
elle,^  and  edited  a  new  edition  of  ^Glossary  of 
Chemical  Terms.* 

Fehling's  Solution,  a  solution  much  used 
by  chemists  for  the  detection  and  estimation  of 
glucose  and  certain  other  sugars.  In  its  prep- 
aration, 34.64  grams  of  pure  sulphate  of 
copper  crystals  are  dissolved  in  200  grams 
of  distilled  water,  and  (separately)  173  grams 
of  crystallized  neutral  tartrate  of  sodium  are 
also  dissolved  in  500  or  600  grams  of  a 
solution  of  caustic  soda  having  a  specific  gravity 
of  1.12.  The  copper  solution  is  then  gradually 
added  to '  the  caustic  soda  solution,  and  the 
mixed  liquid  is  diluted  to  one  litre.  Fehling's 
solution  must  be  freshly  prepared,  for,  like  all 
other  copper  test  solutions,  it  becomes  unreliable 
in  a  short  time,  thereafter  indicating  sugar 
where  none  exists.  For  use,  a  small  quantity  of 
the  solution  is  placed  in  a  test  tube  and  diluted 
with  about  four*  times  its  bulk  of  water.  It  is 
then  boiled  for  a  few  seconds,  and  if  it  remains 
clear,  it  may  be  considered  to  be  in  good  condi- 
tion. The  fluid  to  be  tested  is  then  immediately 
added,  drop  by  drop,  until  a  bulk  equal  to  that 
of  the  diluted  test  nmd  has  been  added.  If  glu- 
cose is  present  a  yellow  precipitate  of  hydrated 
cuprous  oxid  is  thrown  down,  which  subse- 
quently loses  its  water  of  hydration  and  be- 
comes reduced  to  ordinary  red  cuprous  oxid. 
When  prepared  as  described  above,  one  cubic 
centimetre  of  the  standard  (undiluted)  solu- 
tion corresponds  to  five  milligrams  of  glu- 
cose. Fehling's  solution  is  of  a  deep  blue  color, 
and  in  testing  a  complicated  organic  fluid  (such 
as  urine)  for  glucose  it  often  happens  that 
the  test  solution  is  decolorized  even  when  no 
glucose  is  present.  It  is,  therefore,  important 
to  observe  whether  or  not  an  actual  precipitate 
is  formed,  as  mere  decolorization  is  not  a 
sufficient  indication.  Cane-sugar  does  not  re- 
duce Fehling's  solution  in  the  cold,  but  it  does 
so  when  warmed,  because  heat  changes  cane- 
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sugar  to  a  mixture  of  glucose  and  fructose  in 
tiie  presence  Of  the  alkali  that  the  test  solution 
contains.  See  Pavy's  Solution;  Urinaky 
Analysis. 

Fehmam.    See  Femern. 

Fehmgerichte.    See  Vehmgeiu[Chts. 

Feia  (fa'ya)  Lake,  in  the  province  of  Rio 
de  Janeiro,  in  Brazil,  near  the  coast  Area,  192 
square  miles.  Connections  by  canals  have  been 
made  with  the  Parahyba  River  on  the  north  and 
the  Atlantic  on  the  east. 

Feigned  Disease.    See  Hysteru. 

Feijo,  or  Feijoo,  Diogo  Antonio,  de-o'go 
an-to'ne-o  fa  zho',  Brazilian  statesman:  b.  Sao 
Paulo,  Brazil,  1784;  d.  1843.  As  a  priest  he 
did  pastoral  work  for  many  years,  and  in  1S22 
was  elected  to  the  Cortes,  Lisbon,  Portugal. 
When  Brazilian  independence  was  won  he  re- 
turned to  America;  in  1826  was  chosen  by  the 
Liberal  party  as  their  deputy  and  representa- 
tive, and  introduced  measures  for  municipal 
reform  and  the  abolition  of  clerical  celibacy. 
He  served  as  minister  of  justice  1831-2,  but  in 
1837  he  retired  from  politics,  before  the  storm 
of  Conservative  opposition  which  his  liberal 
policy  had  called  up. 

Feisi,  Abul  Feis  ibn  Mub^ak,  a'bool  fa  es 
ibn  moorba'rak  ffsi  or  fit-e-se',  Indo- Persian 
poet  and  scholar:  b.  Agra,  India,  1547;  d.  there 
1595*  He  surpassed  all  his  contemporaries  in 
philological,  philoscyphical,  historical,  and  medi- 
cal knowledge,  and  about  1572  was  crowned 
*king  of  poesy"^  in  the  court^  of  the  Emperor 
Akbar.^  Of  his  poems  the  most  noteworthy  are 
his  lyrics  —  odes,  encomia,  elegies,  and  specially 
his  four-line  pieces  or  apothegxns.  Their  ex- 
alted pantheism  brought  on  him  the  enmity 
of  the  orthodox  Moslem  clergy.  He  wrote  also 
many  double-rhjrmed  poems;  and  a  Persian  imi- 
tation of  the  famous  Indian  epic:  ^Nala  and 
Damajanti,^  designed  to  form  the  third  member 
of  an  epic  cycle  of  which  the  first  was  to  be 
^The  Centre  of  the  Circle,^  the  second  <  Solo- 
mon and  Balkis^  (the  Queen  of  Sheba),  the 
fourth  <  The  Seven  Zones  of  the  Earth,^  and 
the  fifth  <The  History  of  Akbar> ;  only  the  first 
and  third  were  completed.  His  scientific 
treatises  were  numerous. 

Fcith,  fit,  Rhi}nvi8,  Dutch  poet:  b.  Zwoll, 
Over-Yssel,  7  Feb.  1753;  d.  there  8  Feb.  1824. 
He  was  made  burgomaster,  and  afterward  re- 
ceiver at  the  admiralty  college  in  Zwoll,  but 
did  not  cease  to  cultivate  the  art  of  poetry,  and 
to  enrich  Dutch  literature.  He  tried  his  powers 
in  almost  every  department  of  poetry.  In  his 
earlier  years  he  was  too  much  mclined  to  the 
pensive  and  sentimental  style.  It  predominates 
particularly  in  his  romance  *  Ferdinand  and 
Constantia^  (1785),  and,  through  his  example, 
has  for  a  long  time  prevailed  in  Holland.  His 
<Grave>    (Het  Graf,   1792)    is  the  first  distin- 

Siished  didactic  poem  since  the  .revival  of 
utch  poetry.  His  <01d  Age>  (De  Ouderdom) 
appeared  1802.  Among  his  lyric  poems,  *Oden 
en  Gedichten^^  (1798),  are  several  hymns  and 
odes  distinguished  for  great  elevation  and  feel- 
ing. His  ode  on  ^Ruyter^  is  very  celebrated. 
He  also  made  that  naval  hero  the  subject  of  an 
epic  poem.  The  best  of  his  tragedies  are: 
<Thirza> ;  ^Johanna  Gray^ ;  and  particularly 
<In^    de    Castro.*    His    poetical    U-etters    to 


Sophia  on  Kanfs  Philosophy^  (Brieven  aan 
'Sophie  over  de  Kantiaansche  Wijsbegcertc, 
Amsterdam,  1805)  are  a  feeble  effort  of  his  old 
age.  Among  his  prose  works,  his  *  Letters  on 
Different  Subjects  of  Literature*  (1784),  con- 
tributed much  to  the  dissemination  of  good 
taste,  by  their  finished  style  and  excellent  criti- 
cisms. 

Fclch,  Alpheus,  American  lawyer  and  poli- 
tician: b.  Limerick,  York  County,  Maine,  28 
Sept.  1806;  d.  1896.  He  was  graduated  at  Bow- 
dom  College  1827,  was  admitted  to  the  bar  and 
practised  law  in  Michigan,  being  elected  to  the 
legislature  of  that  State  1836,  and  appointed 
bank  commissioner  1838-9.  He  was  judge  of 
the  Supreme  Court  1842-45 ;  governor  of  Michi- 
gan 1846-7 ;  and  United  Sutes  senator  1847-53 ; 
"he  was  appointed  professor  of  law  in  Michigan 
University  in  1879,  holding  that  position  till 
1883. 

Feldmann,  Leopold,  U'6-p51t  feld'man, 
(krman  dramatist:  b.  Munich,  Bavaria,  22  May 
1802;  d.  Vienna  26  March  1882.  In  1835  ap- 
peared his  <Lays  of  Hell>;  next  the  comedy 
*The  Son  on  His  Travels,^  whkrh  made  a  bril- 
liant success  at  Munich.  After  five  years  in 
travel,  chiefly  in  Greece,  as  correspondent  of  the 
^Allgemeine  Zeitung,>  in  1850  he  settled  in 
Vienna  for  life.  His  comedies  were  very  popu- 
lar in  their  day.  Among  them  are:  <Free 
Choice>;  ^Sweetheart's  Portrait>;  <The  Late 
Countess^ ;  <The  Comptroller  and  His  Daugh- 
ter.^ 

Feldspars,  the  most  important  group  of 
silicate  minerals.  They  are  characterized  by 
monoclinic  or  closely  related  triclinic  crystalli- 
zation, the  frequent  occurrence  of  twin  crystals, 
cleavage  in  two  similar  directions  inclined  at  an 
angle  of  90*  or  nearly  90**,  a  hardness  of  about 
6,  a  specific  gravity  between  2.5  and  2.9,  a  light 
color,  usually  white,  pale  yellow  or  green,  or 
flesh-red,  a  white  streak  and  a  low  relief  and 
low  order  of  interference  colors  as  seen  in  thin 
sections  with  the  polarizing  microscope.  In 
composition  the  feldspars  are  all  silicates  of 
aluminum,  combined  in  the  different  species 
with  one  or  more  of  the  common  alkaline  bases, 
potash,  soda,  or  lime,  or  rarely  baryta.  Mag- 
nesium and  iron  are  conspicuously  absent 

Forms. —  Feldspars  occur  in  massive,  granu- 
lar, lamellar,  cleavablci  and  compact  forms,  but 
crystals  are  very  common.  The  monoclinic 
feldspars  include  orthoclase,  or  comnxni  feld- 
spar, and  the  very  rare  barium  feldspar,  hyalo- 
phane.  Triclinic  feldspars  include  microcline, 
anorthodase,  and  plagioclase  or  the  feldspars  of 
the  albite-anorthite  series,  embracing  albite, 
oligoclase,  andesine,  labradorite,  and  anorthitc. 
Descriptions  of  these  minerals  appear  as  separate 
topics.  The  feldspar  group  presents  a  striking 
illustration  of  the  approximation  in  angle  to 
forms  of  higher  symmetry  coincident  with  a 
wide  difference  in  habit.  In  orthoclase,  for  ex- 
ample, the  common  planes  n,  y  approximate  very 
closely  to  the  cube;  g,  to  the  octahedron; 
m,  b,  c,  0  to  the  dodecahedron,  and  z,  x  to  the 
trapezohedron.  Feldspar  crystals  usually  ap- 
pear prismatic  and  are  often  tabular  parallel  to 
the  clinopinacoid,  6.  Twins  of  most  remarkable 
variety  abound,  the  commonest  of  which  are 
after  the  Carlsbad,  Baveno,  albite,  and  pericline 
laws  (see  Crystallography).  Polysynthetic 
twinning  is  almost  universal  in  the  plagioclase 
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feldspars,  and,  while  best  observed  in  thin  sec- 
lions  with  the  polarizing  microscope,  it  is  often 
detected  in  large  masses  by  the  fine  striations 


end  to  anorthite  at  the  other,  while  the  fusibilhy 
and  hardness  decrease  toward  the  centre  of  the 
series  and  increase  at  each  end. 


COMPOSITION   AND   PHYSICAL  PROPERTIES   OF    FELDSPARS. 


Formula. 

SiO, 

A1.0s 

CaO 

Na,0 

K,0 

Hard- 
ness 

Fusibi- 
lity 

Cleav- 
age 

Specific 
Gravity 

Extinction 

Mineral. 

on  € 

on  # 

Orthoclase 
Microcline 

Albite   ... 
OliRoclasc 
Anuestne  . 
Labradoritc 

Anortfaite 

KAISUO, 
KAlSisOk 

Ab  = 

NaAlSiaOg 

Abt  Ani 

Abt  Am 

Abt  Ans 

An  = 

CaALSitOg 

6#.7 
64.7 

S?^ 

b2.0 

55.6 
49.3 

43.2 

'f4 
l«4 

195 

11 

36.7 

16.9 
16.9 

6.-6.5 
6.-6.5 

6.-6.5 

U: 

5.-6. 
6.-^.5 

11 
4.0 

i:l 

3.0 

5.0 

89*30' 

86«a4' 
86«8' 
86*14' 
86*4' 

85*50' 

a.S7 
a.57 

a.6a 
a.66 
a.69 
J.73 

2.76 

0* 

+15*30' 

—5* 

— X4*to»5* 

—36*  to  4a* 

—3*  to  7* 

+5*  to  6* 

'5"  3 
10.4 
1S.3 

ao.x 

IT. 8 

8.7 

—IT*  to  «• 
— ^aS*  to  $a* 

—37*  to  43* 

which  so  beautifully  mark  some  of  the  cleavage 
faces  of  labradoritc,  oligoclase,  or  albite. 

Optical  Characters.^  OTthoc\2LSt  is  optically 
negative,  with  the  axial  plane  usually  at  right 
angles  to  the  dinopinacoid,  b;  but  sometimes  it 
is  parallel  to  b  and  always  becomes  so  when  the 
temperature  is  increased  to  600**  to  1,000**  C, 
this  change  also  being  produced  by  pressure. 
Microcline  is  also  optically  negative  and  the 
axial  plane  is  nearly  perpendicular  to  the  6-pin- 
acoid.  Among  the  plagioclase  feldspars  the  po- 
sition of  the  axial  plane  changes  with  the  com- 
position, there  being  a  regular  progression  in 
its  position  in  passing  from  albite  to  anorthite. 
Albite  is  optically  positive,  anorthite  is  nega- 
tive, while  in  some  andesine,  lying  midway  be- 
tween them,  the  axial  angle  is  practically  90**. 
Microcline  is  distinguished  from  all  the  other 
feldspars  by  the  characteristic  «gridiron*>  struc- 
ture which  is  exhibited  by  thin  basal  sections 
when  viewed  under  the  microscope  in  polarized 
light.  This  is  due  to  polysynthetic  twinning 
according  to  the  albite  and  pericline  laws.  The 
plagioclase  feldspars  may  usually  be  recognized 
in  thin  sections,  between  crossed  nicols,  bv  their 
characteristic  polysynthetic  twinning,  which  man- 
ifests itself  by  parallel  bands  alternately  dark 
and  light. 

Composition.— Orihodzsc,  or  potash  feldspar, 
is  a  potassium-aluminum  polysilicate,  K  A1 
SisOs.  This  compound  is  dimorphous,  micro- 
cline, having  an  identical  composition.  Sodium 
often  in  part  replaces  the  potassium,  making 
soda-orthoclase  or  soda-microcHne.  When  the 
sodium  largely  predominates  the  mineral  passes 
into  anorthoclase  (Na,K)Al  SiiO.;  when  it  ex- 
cludes the  potassium,  the  mineral  is  albite, 
Na  Al  SisOi.  Anorthite  is  a  calcium-aluminum 
polysilicate,  Ca  Al-.SisOg.  Between  it  and*  albite 
lie  various  triclinic  feldspars,  which  are  regarded 
^5  isomorphous  mixtures  of  albite  and  anorthite. 
In  the  table  above,  the  symbol  /lb  \s  assigned 
o  albite  and  An  to  anorthite,  and  the  ratio  of 
these  albite  and  anorthite  molecules  present  in 
these  feldspars  is  thus  shown.  The  variation  of 
the  proportions  of  the  constituent  molecules 
gives  rise  to  innumerable  varieties  filling  up  the 
gaps  between  the  typical  species  which  thus  grad- 
uate from  one  into  another.  The  change  in 
chemical  composition  is  attended  by  a  change  in 
specific  gravity,  fusibility,  crystal  form,  cleavage 
angle,  and  optical  properties.  The  foregoing 
table  shows  the  progressive  changes,  there  being 
an  increase  in  specific  gravity  from  albite  at  one 


Occurrence. —  The  feldspars  arc  not  only  the 
most  abundant  of  all  rock-forming  minerals,  but 
also  the  most  important  from  a  scientific  stand- 
pointy  since  the  present  scheme  of  classification 
of  igneous  rocks  is  chiefly  based  on  the  identity 
of  the  contained  feldspar  (see  Rocks).  Ortho- 
clase is  an  essential  constituent  of  granite, 
syenite,  and  porphyry,  while  it  is  also  one  of  the 
constituents  of  gneiss  and  the  other  granitoid 
rocks.  Its  variety  sanidine  is  the  feldspar  of 
trachyte  and  phonolite.  Microcline  occurs  sim- 
ilarly and  is  not  easily  distinguished  from  ortho- 
clase except  by  an  optical  examination,  though 
its  two  prominent  varieties,  amazonstone  and 
chesterlite,  are  quite  distinct.  Albite  is  an  essen- 
tial constituent  of  diorite  and  is  one  of  the  com- 
ponent minerals  of  many  crystalline  rocks,  oc- 
curring associated  with  orthoclase  and  microcline 
in  much  granite  and  gneiss.  Albitic  granite  is 
often  the  matrix  of  the  rarer  minerals,  and 
especially  of  some  of  the  gems.  Oligoclase 
abounds  in  j^ranite,  syenite,  gneiss,  diorite, 
trachyte,  andesite,  and  diabase,  often  being  asso- 
ciated with  orthoclase.  Labradoritc  is  an  essen- 
tial constituent  of  various  basic,  eruptive  rocks, 
in  which  it  is  commonly  associated  with  some 
member  of  the  pyroxene  or  amphibole  groups, 
as  in  no  rite,  gabbro,  diabase,  and  basalt.  An- 
orthite occurs  in  gabbro,  basalt,  and  porphyry. 

Alteration. —  The  feldspars  are  often  altered 
into  other  silicates  such  as  talc,  chlorite,  or  the 
zeolites,  but  much  the  most  common  change  is 
the  production  of  kaolin  (see  Clay).  Infiltrat- 
ing waters  containing  carbon  dioxide  dissolve 
out  the  alkaline  ingredients  of  the  spar,  which, 
entering  into  new  combinations,  form  various 
secondary  minerals,  while  the  aluminum  silicate 
becomes  hydrated  and  forms  kaolin.  If  the 
waters  contain  magnesium  salts  the  feldspar  may 
be  altered  to  talc. 

Uses. —  Feldspar  is  extensively  used  in  the 
manufacture  of  porcelain,  serving  as  a  fiux  to 
bind  together  the  other  constituents,  clay  and 
flint.  It  is  also  one  of  the  principal  ingredients 
in  the  glaze  for  chinaware  and  tiles,  and  it  has 
less  important  applications  in  soap-making,  pol- 
ishing materials,  and  dentistry.  The  beautiful 
change  of  colors  in  labradoritc  has  led  to  its 
use  for  table  tops  and  inlaid  work.  The  |jem 
moonstone  is  a  variety  of  feldspar,  usually  oligo- 
clase. 

Production. —  The  production  of  feldspar  in 
the  United  States  during  1902  amounted  to 
21,870  short  tons  of  crude  spar,  valued  at  $55,501, 
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and  23417  tons  of  ground  spar,  valued  at  $i94i- 
923.  The  chief  supply  comes  from  Pennsylvania, 
Connecticut,  New  York,  and  Maine.  Potash 
feldspar,  that  is,  orthoclase  or  microcline,  is 
the  material  most  used.  Although  it  is  such  an 
abundant  rock  constituent,  it  is  comparatively 
rarely  segregated  sufficiently  to  be  available  for 
commercial  uses.  The  quarries  of  greatest 
value  are  usually  those  in  which  the  feldspar 
occurs  in  pegmatite  dikes,  in  gneiss  or  mica 
schist  The  larger  masses  of  mica  and  quartz 
are  broken  and  picked  out  by  hand,  but  consider- 
able percentages  of  quartz  often  remain,  which, 
however,  within  reasonable  limits,  are  not  objec- 
tionable for  pottery,  since  flint  is  always  mixed 
with  the  spar  in  the  process  of  manufacture. 
The  quarries  are  nearly  all  worked  by  open  pits, 
some  of  which  are  of  mammoth  size,  one  in 
Glastonbury,  Conn.,  having  produced  200,000 
tons,  another  at  Elam,  Pa.,  100,000  tons. 

George  Letchworth  English, 
Mineralogist,  New  York  CUy. 

P61egyh&za,  fa'ledy-ha-zo,  or  Kiskun-P^, 
kish'koon'fe,  Hungary,  town  about  65  miles 
southeast  of  Budapest  Agriculture  and  graz- 
ing are  the  principal  occupations  of  the  people 
of  the  surrounding  country  and  the  trade  is  in 
cattle,  dairy,  and  agricultural  products.  Pop. 
33,30a 

Felicttdi,  fa-le-coo'de  (ancient  Ph<eni- 
CUSa),  one  of  the  Lipari  Isles,  off  the  north 
coast  of  Sicily,  10  miles  west  of  Salina.  It  is 
about  nine  miles  in  circumference,  has  rugged 
cliffs  of  basalt,  and  three  lofty  summits,  evi- 
dently produced  by  an  extinct  volcano.  The  soil 
is  both  fertile  and  well  cultivated.    Pop.  80a 

Felidsy  fe'lT-de,  the  cat  family,  which  con- 
tains the  most  highly  developed  of  the  order 
Camivora,  The  characters  of  the  family  are; 
the  possession  of  a  slender,  extremely  flexible 
body,  of  great  muscular  power;  the  limbs  five- 
toed,  the  thumb  of  the  anterior  limbs  not  reach- 
ing the  ground;  the  skull  relatively  short,  the 
facial  portion  much  shortened,  very  broad,  and 
giving,  by  its  capacious  zygomatic  arches^  a 
rounded  outline,  and  abundant  space  for  the 
powerful  muscles  which  move  the  lower  jaw. 
The  incisors  are  three  in  number  on  each  side, 
above  and  below;  the  powerful  canines  are 
trenchant  on  both  edges,  and  are  sometimes 
grooved ;  the  premolars  are  three  above  and  two 
below,  the  molars  one  above  and  below  —  in  all, 
30  teeth.  The  premolars  are  laterally  com- 
pressed, the  third  upper  tooth,  the  carnassial,  or 
sectorial  premolar,  having  only  a  minute  inner 
tubercle.  All  are  digitigrade.  The  divisions,  as 
given  by  Carus,  are:  Sub-genus  i.  Felis.  Qaws 
retractile;  limbs  low;  tail  as  long  as  the  body. 
A.  Old  World  forms,  (aj  Lions  (F.  leo). 
Color  uniform;  a  mane.  Africa  and  Western 
Asia,  (b)  Tigers  (F.  tigris).  No  mane;  body 
striped.  Whole  of  Asia,  from  the  Altai  and 
Amur  to  Java  and  the  Caucasus,  (c)  Leop- 
ards (F.  pardus).  Large  species,  with  spots  or 
rings,  and  round  pupils.  Africa  and  South 
Asia,  (d)  Serv'al  (F.  serval).  Small  spotted 
species.  South  Africa,  (e)  Cats  (F.  catus). 
Small,  not  spotted,  sometimes  striped;  pupils 
elliptic  vertical.  B.  New  World  forms,  (a) 
Leonine.  Color  uniform,  no  mane.  Puma  (F. 
concolor).  (b)  Leopard-like.  Jaguar  (F. 
onca).    Sub-genus    2.    Cynailurus.    Claws   not 


quite  retractile.  Hair  on  neck  and  between 
shoulders,  long,  manelike.  Cheetah  (F.  jubata), 
Africa  and  South  Asia.  Sub-genus  3.  Lynx. 
With  ear-tufts  and  short  tails.  A.  Old  World 
forms.  Caracal  (F.  caracal)  and  chaus.  South 
Asia  and  Africa.  B.  New  World  forms.  Ca- 
nadian lynx  (F.  canadensis).  Red  cat  (F.  fasci- 
ata).  Bay  lynx  (F.  rufus) — all  in  North  Amer- 
ica. The  family  was  represented  in  Tertiary 
times  by  the  cave-tiger  (F.  spelea)  ;  an  Amer- 
ican species  (F.  protopanther)  ;  and  an  Indian 
(F.  cristata),  Machairodus,  with  its  enormous 
sabre-like  upper  canine,  ranged  from  Miocene 
to  Pleistocene  times  in  Europe. 

In  addition  to  this  formidable  apparatus  of 
cutting-teeth,  the  tongue  is  covered  with  small 
recurved  prickles  by  which  they  can  dean  from 
the  bones  of  their  prey  every  particle  of  flesh. 

There  are  no  quadrupeds  in  which  the  mus- 
cles of  the  jaws  and  limbs  are  more  fully  devel- 
oped. The  skeleton  presents  a  light  but  well- 
built  mechanism ;  the  bones,  though  slender,  are 
extremely  compact;  the  trunk,  having  to  con- 
tain the  simple  digestive  apparatus  requisite  for 
the  assimilation  of  highly  organized  animal 
food,  is  comparatively  slender,  and  flattened  at 
the  sides.  The  muscular  forces  are  thus  en- 
abled to  carry  the  light  body  along  by  extensive 
bounds,  and  thus  it  is  that  the  larger  felines 
generally  make  their  attack.  The  five  toes  of 
3ie  fore-feet  and  the  four  toes  of  the  hind-feet 
of  cats  are  armed  witn  very  strong,  hooked^ 
sharp  claws,  which  are  preserved  from  being 
blunted  by  a  peculiar  arrangement  of  the  pha- 
langes. For  this  purpose  the  claw- joint  of  each 
toe  is  drawn  back  by  ligaments  attached  to  the 
penultimate  joint,  till  it  assumes  habitually  a 
perpendicular  position,  when  the  claw  which  it 
supports  is  completely  retracted  within  a  sort  of 
sheath,  and  is  entirely  concealed  by  the  fur. 
When,  however,  the  animal  springs  on  its  prey, 
the  tendons  of  the  flexor  muscles  of  the  toes, 
overcoming  the  elasticity  of  the  retractile  liga- 
ments, pull  forward  the  claws,  and  they  are 
ready  to  be  buried  in  the  flesh  of  the  victim. 
The  lower  surface  of  the  foot  is  furnished  with 
thick  ball-like  pads  of  the  epidermis,  on  which 
the  animal  walks;  this  gives  them  the  noiseless 
tread  peculiar  to  this  family. 

Members  of  the  cat  family  hunt  in  the 
gloom^  and,  consequently,  while  escaping  ob- 
servation, require  every  ray  of  light  that  can 
be  made  available.  The  pupil  is  a  long,  vertical 
fissure;  but  this  only  obtains  among  the  smaller 
genera;  in  all  of  the  family  above  the  ocelot  in 
size,  the  pupil  is  round  in  form.  On  the 
top  of  the  skull  there  runs  a  tolerably  high 
bony ^  crest,  which  reaches  its  greatest  elevation 
at  the  very  back  of  the  head.  This  bone  ridge 
is  necessary  for  the  attachment  of  the  power- 
ful muscles  which  operate  the  jaws  and  enable 
the  cats  to  drag  away  their  often  very  heavy 
prey. 

In  the  digestive  organs  of  the  Felidte,  the 
salivary  glands  are  small,  and  the  stomach  of  a 
simple  cylindrical  form.  The  oesophagus  opens 
at  its  anterior  extremity,  and  the  intestine  com- 
mences from  the  posterior;  so  that  everything 
favors  a  quick  passage  of  the  food,  which  re- 
ceives no  mastication,  and  is  retained  a  very 
short  time  in  the  stomach.  The  intestine  has 
no  valves,  is  small  in  diameter,  but  muscular, 
and  the  whole  canal,  when  compared  with  the 
length  of  the  body,  is  extremely  short,  being  as 
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3  Of  5  to  I.  In  the  domestic  cat  they  are  s  to 
I ;  but  in  the  wild  cat  only  as  3  to  i. 

The  FelidcB  are  now  regarded  as  including 
only  two  genera,  Felis  and  Cyncelurus,  the  latter 
reserved  for  only  one  si)ecies,  the  chetah  (q.v.). 

Wild  cats  are  found  in  all  parts  of  the  world, 
except  Australia,  but  principally  in  the  warmer 
regions,  where  alone  the  larger  species  are  met 
with. 

In  the  caverns  and  river  deposits  of  the 
Quaternary  Period  in  Europe  and  America 
are  found  fossil  remains  of  cats  allied  to  or 
identical  with  living  species.  Such  are  the  huge 
cave  lion  of  Europe  (Felis  leo,  race  Spelced) 
and  others  not  so  well  known.  During  the 
Tertiary  Period  they  were  rare,  their  place 
being  taken  by  the  Machaerodonts  or  sabre-tooth 
tigers  (q.v.)>  animals  similar  to  cats  in  many 
respects,  but  less  agile,  more  powerful,  and 
distinguished  by  enlarged  sabre-like  upper  ca- 
nine teeth,  which  indicate  different  habits  of  at- 
tack on  their  prey.  The  appearance  of  true 
cats,  both  in  Europe  and  Ajnerica,  is  corre- 
lated with  the  abundance  of  modem  types  of 
ruminants,  etc. —  slender,  thin-skinned,  long- 
necked,  and  swift-footed,  in  place  of  the  pow- 
erful and  heavily  proportioned  pachyderms  com- 
mon throtigh  most  of  the  Tertiary  Period.  It 
is  probable  that  both  sabre-tooth  tigers  and 
true  cats  were  evolved  from  the  PalcBonictidte, 
a  grouif  of  primitive  camivora  or  Creodonta 
(q.v.),  m  the  early  Eocene;  but  the  proof  from 
fossils  is  at  present  fragmentary  and  incom- 
plete. 

Sec  Cat;  Cougar;  Leopard;  Lynx,  and 
other  names  of  wild  cats. 

Felix  I^  Saint,  a  citizen  of  Rome,  reigned 
as  pope  from  269-74.  He  excommunicated  Paul 
of  Samosta,  bishop  of  Antioch,  for  teaching  that 
Christ  was  no  more  than  a  mere  man.  A 
portion  of  a  treatise  on  the  Incarnation,  writ- 
ten by  Felix  I.,  is  still  extant.  He  was  mar- 
tyred (274)  in  the  Aurelian  persecution. 

Felix  11^  Pope.  He  occupied  the  pontifi- 
cal see  during  the  banishment  of  Liberius,  355. 
In  reply  to  a  proposition  for  the  recall  of 
Liberius,  it  was  proposed  by  the  Emperor  Con- 
stantius  that  Liberius  and  Felix  should  reign 
conjointly, but  the  people  exclaimed:  *One  God, 
one  Christ,  one  Pope.*  Felix  retired  until  after 
the  death  of  Liberius  (358)  when  he  was  re- 
called and  became  pope  until  he  was  martyred 
in  the  last  of  the  4th  century.  By  many  his- 
torians he  is  called  an  antipope. 

Fcliz  III.,  Pope,  succeeded  Simplicius  in 
483,  and  died  in  492.  Under  him  began  the 
Acacian  schism,  headed  by  Acacius,  Patriarch 
of  Constantinople.  Acactu*:  was  excommuni- 
cated by  Felix  IH.  at  the  Roman  Synod  of  484. 

Felix  IV.,  Pope  from  526  to  530.  He  is 
iM>ted  for  his  promulgation  of  the  25  canons 
adopted  by  the  Council  of  Orange  (529)  against 
Semi- Pelagians. 

Felix  v.,  an  antipope:  b.  Savoy;  d.  Ripaille 
1451.  _  He  is  better  known  by  his  rightful  name 
and  titles,  Amadeus,  Duke  of  Savoy,  Count  of 
Geneva,  and  Cardinal.  He  was  elected  pope 
by  the  schismatical  Council  of  Basel  (1439), 
and  in  1449  submitted  to  Nicholas  V.  who  had 
been  elected  pope  canonically.  Felix  V.  is  the 
last  one  of  the  antipopes. 


Felix,  Antonius,  an-to'nl-us  fe'liks,  Roman 
procurator  of  Judea,  It  was  before  him  that 
Paul  <*reasoned  of  righteousness,  temperance, 
and  judgment  to  come.'*  Felix  rose  from  slav- 
ery, having  been  manumitted  by  Claudius  Caesar. 
His  rule  m  Judea,  notwithstanding  its  severity 
or  rather  in  consequence  of  it,  was  marked  by 
constant  disorders  and  disaffection;  and  but  for 
the  interest  of  his  brother  (the  notorious  freed- 
man  Pallas)  with  Nero,  the  charges  carried  up 
against  him  to  Rome  would  have  been  his  ruin. 
Drusilla,  *the  Jewess,*  his  second  wife,  had  been 
seduced  by  him  from  her  husband,  Azizus,  king 
of  Emesa.  Tacitus  paints  Felix  in  the  darkest 
colors  —  a  character  confirmed  by  what  is  re- 
lated of  him  in  the  New  Testament,  that  he  had 
expected  a  bribe  from  Paul,  and  that,  disap- 
pointed in  this,  he  left  him  bound,  *^to  show  the 
Jews  a  pleasure.*    Acts  xxiii.,  xxiv. 

Felix,  Eugen,  oi-gan'  f&'llks,  Austrian 
painter:  b.  Vienna  27  April  1836.  He  studied 
art  under  Waldmuller  in  Vienna  and  under  Cog- 
niet  in  Paris,  and  settled  in  Vienna  1868.  He 
painted  religious  and  mythological  subjects, 
studies  of  horses,  portraits  and  interior  scenes, 
among  his  canvases  being:  ^The  First  Friend* ; 
<Pan  and  the  Bacchantes,*  his  portraits  includ- 
ing those  of  Rubinstein,  and  Philip,  Duke  of 
Wiirtemberg. 

Felix,  Marcns  Minndus,  mar'cus  minnu'- 
sh!-us  fe'liks,  Roman  lawyer:  flourished 
about  230  A.D.  He  embraced  Christianity,  and 
wrote  an  excellent  defense  of  it  in  a  dialogue 
entitled  ^Octavius.*  The  period  when  he  flour- 
ished is  uncertain,  some  making  it  as  early  as 
the  reign  of  Marcus  Aurelius,  while  others  make 
it  as  late  as  that  of  Diocletian.  The  purity  of 
the  Latin  style,  and  some  of  the  allusions  to 
the  existing  state  of  the  Church,  would  seem 
to  favor  the  earlier  date;  but  it  is  not  easy  to 
set  aside  the  direct  testimony  of  Jerome,  who, 
in  a  regular  list  of  Christian  writers,  places  him 
between  Tertullian  and  Cyprian,  thus  fixing  the 
period  to  about  230  a.d.  The  ^Octavius*  has 
been  translated  into  most  European  languages. 

Felix  Holt,  the  Radical,  a  novel  by  George 
Eliot  (1866).  It  is  a  picture  of  upper  middle- 
class  and  industrial  English  life  of  the  period 
of  the  Reform  Bill  agitation. 

Felix'ians,  a  Spanish  sect  of  the  later  part 
of  the  8th  century,  so  called  from  Felix,  bishop 
of  Urgel. 

Fell,  John,  English  prelate:  b.  Long- 
worth,  Berkshire,  23  June  1625;  d.  10  July  1686. 
He  was  graduated  at  Christ  Church,  Oxford, 
1643,  took  up  arms  for  the  royal  caus.e,  and 
later,  at  the  Restoration,  became  canon  of  Christ 
Church  and  dean  1660,  becoming  vice-chancel- 
lor of  Oxford  1666,  which  office  he  held  till 
1669.  He  displayed  much  interest  in  the  de- 
velopment of  the  University  Press,  and  in  1675 
he  was  appointed  bishop  of  Oxford.  Among 
his  works  are:  <The  Interest  of  England 
Stated*  (1659)  ;  <The  Life  of  Dr.  Henry  Ham- 
mond* (1661)  ;  ^Grammatica  Rationis  sive  In- 
stitutiones  Logicae*  (1673) ;  ^The  Vanity  of 
Scoffing*  (1674)  ;  and  several  editions  of  class- 
ical Latin  and  Greek  authors.  He  was  satirized 
in  Tom  Brown's  famous  epigram  beginning 
«I  do  not  like  you.  Doctor  Fell.» 

Fell  (Norw.  fjeld,  Swed.  f/o//),  the  name 
given  in  Scandinavia  to  the  bare  plateaus  which 
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occur  in  its  mountainous  regions;  they  are  des- 
titute of  vegetation,  and  generally  lie  above  the 
snow-line.  The  word  enters  as  a  component  into 
the  names  of  innumerable  mountains,  owing  to 
the  fact  that  in  their  formation  they  have  taken 
on  the  shape  of  a  fell.  Fell  is  also  used  in  the 
north  of  England  and  south  of  Scotland  to 
designate  a  barren  hill,  and  indicates  Scandina- 
vian settlements.    See  Middlesex  Fells. 

Fellahs,  fel'az,  or  Fellahin,  fera-hen,  the 
people. of  Egypt  who  live  in  villages  and  culti- 
vate the  soil.  The  name  signifies  ^tillers.*  They 
form  a  large  part  of  the  population;  are  the 
most  ancient  race  in  that  country,  and  are  gen- 
erally believed  to  be  the  descendants  of  the  old 
Egyptians,  their  physiognomy  resembling  that 
which  is  found  on  the  ancient  sculptures.  They 
are  a  patient  and  laborious  population,  and  were 
heavily  taxed  before  the  period  of  English  influ- 
ence in  the  government.    See  Egypt. 

Fellatahs,  fel-la'taz,  or  Fulahs,  foo'laz, 
native  Fulbe,  fool'be,  a  remarkable  race  of 
the  negro  type,  the  original  locality  of  which 
is  unknown,  but  which  is  now  widely  diffused 
throughout  the  Sudan,  where  they  form  a  kind 
of  ruling  aristocracy.  The  states  or  kingdoms 
of  Senegal-Futa,  Futa-Jallon,  Haussa,  Sokoto, 
etc.,  are  in  their  hands,  and  they  thus  extend 
from  Senegambia  eastward  to  Lake  Tchad. 
Though  of  the  negro  family,  they  differ  widely 
in  their  physical  characteristics  from  that  race. 
In  person  they  are  decidedly  handsome,  Lnd 
mostly  of  a  light  copper  color.  They  have  reg- 
ular features,  small  mouths,  and  noses  inclining 
to  aquiline;  silky  hair,  and  fine  black  eyes;  and 
are  tall,  well  proportioned,  and  of  erect  and 
graceful  figure.  Some  of  the  voung  women  are 
very  good-looking,  and  would  be  considered 
beautiful  even  in  Europe.  The  Fellatahs  are 
shrewd  and  intelligent ;  extremely  active,  pol- 
ished, and  insinuating  in  their  manners,  and 
said  to  possess  great  bravery  and  perseverance. 
They  are  not  very  much  inclined  to  trade  or 
agriculture,  leaving  these  chiefly  to  the  sub- 
ject peoples.  They  are  mostly  Mohammedans, 
to  which  religion  they  became  converts  about 
400  years  ago.  In  the  beginning  of  the  19th 
century  they  spread  Islamism  through  the  Su- 
dan and  established  their  dominion  over  a  wide 
territorv. 

Fellenberg,  Philipp  Emanuel  von,  f^'lep 
&-ma'noo-el  fon  fel  len  berH,  Swiss  educa- 
tional and  agricultural  reformer:  b.  Berne  27 
June  17'yi ;  d.  Hofwyl  21  Nov.  1844.  The  years 
1795-8  .1 .  spent  in  traveling  over  France  and 
Germany,  visiting  in  preference  the  villages, 
and  chiefly  devoting  his  attention  to  the  mate- 
rial, intellectual,  and  moral  condition  of  the 
agricultural  classes.  He  became  convinced  that 
the  cause  of  all  the  existing  poverty  and  misery 
was  the  absence  of  sound  and  rational  instruc- 
tion, and  that  the  remedy  lay  in  combining  with 
a  sound  general  education  special  training  for 
the  pupil's  future  trade.  On  his  return  to  Berne 
he  devoted  himself  to  the  improvement  of  the 
social  and  intellectual  welfare  of  the  peasantry. 
For  this  purpose  he  purchased  the  estate  of 
Hofwyl,  ami  established  successively  an  institu- 
tion for  instructing  the  children  of  the  poorer 
classes,  a  seminary  for  children  in  the  higher 
grades  of  life,  and  a  normal  school.  The  pupils 
were  all  trained  to  A«ork  in  the  fields  or  at  the 
bench,  and  the  product  of  their  labor  was  suffi- 


cient to  cover  the  expenses  of  their  ediKatkm. 
Fellenberg's  scheme  was  at  first  ridiculed  by  his 
countrymen,  and  looked  upon  for  a  time  with 
some  suspicion  by  the  government ;  but  ere  long 
its  beneficial  results  attracted  even  the  attention 
of  foreign  governments.  Alexander  I.  of  Rus- 
sia conferred  upon  the  philanthropist  the  deco- 
ration of  St.  Vladimir,  and  sent  seven  young 
nobles  to  be  educated  at  his  institution.  Several 
foreign  princes  visited  the  establishment,  and 
founded  institutions  on  a  similar  plan.  The 
Fellenberg  institutions  still  exist,  though  on  a 
less  extensive  scale,  and  are  partly  carried  on 
by  his  descendants. 

Felling,  England,  town,  in  Durham 
G)unty,  on  the  Tjme,  two  miles  southeast  of 
Newcastle.  It  has  chemical  works,  forges,  fac- 
tories, and  coal  mines  nearby.    Pop.  22,460. 

Fellows,  Sir  Charles,  English  traveler 
and  antiquarian:  b.  Nottingham  Aug.  1799;  d. 
there  8  Nov.  i860.  Without  any  claims  to 
classical  attainments,  he  collected  unassisted  a 
vast  amount  of  material  for  the  learned  to  labor 
upon.  He  first  explored  the  valley  of  the 
Xanthus  in  Lycia,  in  1838,  and  discovered  the 
remains  of  the  two  cities  Xanthus,  the  Lycian 
capital,  and  Teos.  Under  the  auspices  of  the 
trustees  of  the  British  Museum  he  made  further 
explorations  in  1839  and  1841,  and  succeeded  in 
obtaining  the  marbles  now  in  the  Lycian  salon 
of  the  Museum.  He  was  knighted  by  the  queen 
in  1845.  His  principal  works  are:  <The 
Xanthian\'  ^Travels  and  Researches  in  Asia 
Minor* ;  and  ^Coins  of  Ancient  Lycia  before 
the  Reign  of  Alexander.* 

Fellows,  John,  American  author:  b.  Shef- 
field, Mass.,  1760;  d.  New  York  5  Jan.  1844. 
His  publications  include:  ^The  Veil  Removed* 
(1843)  ;  *  Exposition  of  the  Mysteries  or  Re- 
ligious Dogmas  and  Customs  of  the  Ancient 
Egyptians,  Pythagoreans,  and  Druids* ;  ^Mys- 
teries of  Free-Masonry* ;  and  a  work  on  the 
authorship  of  the  Junius  letters. 

Fellowship,  an  institution  or  feature  or 
ancient  origin  in  certain  European  universities, 
but  of  recent  introduction  in  the  colleges  and 
universities  of  the  United  States.  In  an  Eng- 
lish university  the  fellowship  entitles  the  holder, 
a  graduate,  who  generally  is  called  a  fellow,  to 
participate  in  the  revenues  of  a  certain  college, 
or  to  have  the  benefit  of  a  special  endowment, 
and  also  confers  a  right  to  rooms  in  the  college, 
and  certain  other  privileges,  as  to  meals,  etc. 
Fellowships  are  generally  forfeited  upon  the 
attainment  of  a  certain  position  in  the  church 
or  at  the  bar,  and  are  retained  after  marriage 
only  by  special  vote  of  the  college.  With  these 
exceptions,  the  tenure  was  formerly  for  life,  but 
many  fellowships  have  altered  in  this  respect. 
In  Cambridge  the  tenure  is  now  limited  to  six 
years.  Both  resident  and  traveling  fellowships 
are  granted  for  work  in  a  special  line.  Formerly 
the  val'ie  of  some  of  the  fellowships  at  Oxford 
and  Cambridge  was  equivalent  to  $2,500,  and 
even  $4,000,  but  great  changes  have  been  made  in 
the  number  and  emoluments  of  the  fellows  at 
both  universities.  At  Cambridge  there  are  in  all 
about  400  fellowships,  some  of  the  colleges  hav- 
ing as  many  as  50  or  60  attached  to  them.  The 
average  annual  value  is  from  $750  to  $1,250.  At 
Oxford  there  are  now  two  classes  of  fellow- 
ships, ordinary  and  tutorial.  The  emoluments 
of  an  ordinary  fellowship  are  $1,000  a  year,  those 
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of  a  tutorial  fellowship  usually  $1,500.  New  fel- 
lows arc  generally  elected  by  the  head  of  the 
college  to  which  they  belong  and  the  fellows. 
There  are  also  fellows  connected  with  Dublin 
University,  and  in  recent  years  a  few  have  been 
attached  to  the  Scotch  universities.  In  Amer- 
ican universities  many  fellowships  have  been 
established  by  private  individuals,  to  promote 
research  in  special  departments  of  knowledge. 
Fellowships  are  frequently  awarded  for  study 
abroad,  but  others  are  for  resident  holders  who, 
in  some  cases,  give  part  of  their  time  to  instruc- 
tion. Fellowships,  unlike  scholarships,  are 
awarded  to  graduates  only.  The  Johns  Hop- 
kins University  first  used  the  system  extensively. 
The  value  of  fellowships  varies  greatly.  The 
most  common  amount  is  about  $500  per  annum, 
but  in  some  cases  the  income  is  only  $120  and 
in  others  it  reaches  $1,000.  Chicago  University 
has  nearly  80  fellowships  and  several  other  insti- 
tutions from  22  to  55  each.  Annual  fellowships 
may  generally  be  reassigned  more  than  once  to 
the  same  holder,  and  there  are  fellowships  with 
a  tenure  of  several  years.  There  are  several 
fellowships  at  the  American  schools  of  classical 
studies  in  Athens  and  in  Rome,  open  to  gradu- 
ates of  American  universities. 

Felltfaam,  or  Feltfaam,  fel'tham,  Owen, 
English  author:  b.  Mutford,  Suffolk,  probably 
1602;  d.  Great  Billing,  Northamptonshire,  1668. 
He  resided  in  the  family  of  the  Earl  of  Tho- 
mond,  had  strong  royalist  sympathies,  was  well 
known  to  the  literary  men  of  his  time,  and  pub- 
lished a  work  of  great  merit,  entitled:  ^Resolves, 
Divine,  Political,  and  Moral.  ^  This  book  went 
through  12  editions  by  the  year  1709. 

Felo  de  se,  fe'lo  de  sg,  from  the  mediaeval 
Latin,  felon  or  traitor  to  himself,  is  the  legal 
technical  description  for  a  suicide.  See  SuiaDE. 
Felony,  in  law,  a  term  originally  applied 
to  those  crimes  which  were  punished  by  for- 
feiture of  lands  and  goods,  in  addition  to  any 
other  punishment  prescribed  by  law.  As  so 
used  it  was  distinguished  from  a  misdemeanor, 
which  was  an  offense  that  did  not  entail  for- 
feiture as  part  of  the  penalty.  The  word  can- 
not now  be  said  to  have  any  very  definite  mean- 
ing in  law.  It  may  be  applied  to  crimes 
entailing  capital  punishment,  as  well  as  to  others 
for  which  capital  punishment  is  not  inflicted; 
and  is  so  applied  by  statute  in  the  States  of 
New  York  and  Massachusetts.  In  many  States 
the  distinction  between  felony  and  misdemeanor 
has  been  abolished,  an  example  that  in  time  will 
probably  be  universally  followed.  Compound- 
ing a  felony  in  refraining  from  prosecuting  a 
felony  for  a  consideration,  constitutes  a  crime. 
Fersite.  As  a  rock  name,  felsite  is  rather 
indefinite  but  is  a  very  convenient  name  for 
tnose  dense  fine-grained  igneous  rocks,  usually 
gray  but  often  red  or  green,  that  to  the  naked 
eye  show  no  crystals  of  minerals.  Felsites  gen- 
erally are  ancient  lavas  containing  a  high  per 
cent  of  silica  and  are  composed  almost  wholly 
of  minute  crystals  of  quartz  and  feldspar.  The 
percentage  of  silica  varies,  and  the  relationship 
and  probable  origin  of  a  felsite  can  be  deter- 
mined by  analysis  and  examination  with  the 
microscope.  Igneous  rocks  having  a  finely  crys- 
talline ground  mass  with  visible  crystals  are 
said  to  have  a  felsitic  ground  mass,  thus  petrog- 
raphers  speak  of  felsite-porphyry.  See  Rock; 
Rhvolite:  Tpachvte 


Felt,  Joseph  Barlow^  American  hist4>rian: 
b.  Salem,  Mass.,  22  Dec.  1789;  d.  there  8  Sept. 
1869.  He  was  graduated  at  Dartmouth  Col- 
lege 1813,  and  was  ordained  Congregationaljst 
minister,  having  churches  in  Sharon,  Mass.,  and 
Hamilton,  Mass.  In  1836  he  was  appointed  to 
classify  the  Colonial  and  State  archives  of 
Massachusetts.  His  10  years'  work  at  this  task 
was  invaluable  to  the  State.  Among  his  works 
are:  ^Annals  of  Salem >  (1827);  < History  of 
Ipswich,  Essex  and  Hamilton^  (1833)  ;  < His- 
torical Account  of  Massachusetts  Currency* 
(1839) ;  ^Ecclesiastical  History  of  New  Eng- 
land* (1855-62)  ;  and  ^Collections  for  the  Amer- 
ican Statistical  Association  on  Towns,  Popula- 
tion, and  Taxation*   (1847). 

Felt,  from  Dutch  vilt,  a  fabric  made  from 
wool,  or  wool  and  hair  or  fur,  by  rolling,  beat- 
ing, and  pressure,  generally  with  tht  use  of  lees 
or  size.  The  process  of  felting  is  similar  to  that 
of  fulling.  The  fibres  of  fur,  hair,  or  wool  are 
rough  in  one  direction  only,  and  thus  they  can 
glide  among  each  other  in  such  a  way  that  when 
the  mass  is  agitated  the  anterior,  extremities 
slide  forward  in  advance  of  the  body,  or  pos- 
terior half  of  the  hair,  and  serve  to  entangle 
and  contract  the  whole  mass  together.  Articles 
of  felt,  such  as  rugs,  carpets,  clothing,  and  hats, 
have  been  made  from  remote  antiquity,  and  are 
still  made  and  widely  used  among,  various  Asi- 
atic peoples.  Legend  ascribes  the  invention  of 
felt  to  St.  Clement,  who  found  that  carded 
wool,  placed  in  his  shoes  to  protect  his  feet 
while  on  a  pilgrimage,  worked  into  a  felt  by  the 
pressure  and  moisture;  but  it  has  a  much  earli- 
er origin,  being  apparently  known  in  Homer's 
time.  The  Saracens  used  it  for  tents  and  it 
was  probably  introduced  into  Europe  at  the 
time  of  the  crusades.  In  Europe  and  America 
felt  cloths  are  also  made  for  several  purposes, 
the  finer  kinds  especially  for  carpets  and  table- 
covers,  which  may  be  dyed  or  printed  and  fin- 
ished in  various  ways.  In  the  machinery  by 
which  felt  fabrics  are  produced,  rollers  with  a 
rubbing  and  oscillating  movement  have  gener- 
ally an  important  action.  The  materials  com- 
monly used  for  felt  hats  are  the  furs  of  the 
rabbit  and  other  animals,  and  the  wool  of 
sheep.  The  latter  material  is  employed  for 
common  and  medium  hats,  only  the  finer  felt 
hats  being  made  from  fur.  The  hats,  after  be- 
ing stiffened,  are  dyed.  They  now  undergo  the 
operation  of  blocking  in  order  to  give  them  their 
proper  shape.  Coarse  varieties  of  felt  are  used 
for  covering  steam  boilers  and  cylinders,  steam- 
pipes,  and  otherwise  as  non-conductors.  As- 
phalted felt  is  a  coarse  felt  saturated  with  pitch, 
asphalt,  or  coal-tar,  and  used  for  covering  sheds 
and  other  buildings,  and  a  superior  kind  called 
inodorous  felt  is  used  for  lining  damp  walls. 
Another  kind  is  asbestos  felt.      See  Hat. 

Felton,  Cornelius  Conway,  American 
classical  scholar:  b.  Newbury,  Mass.,  6  Nov. 
1807 ;  d.  Chester,  Pa.,  26  Feb.  1862.  In  1834  he 
became  professor  of  Greek  literature  at  Har- 
vard: in  i860  its  president.  His  publications 
include  many  translations  from  German,  French, 
and  Greek,  of  which  <The  Clouds*  and  <The 
Birds*  of  Aristophanes  are  the  most  dis- 
tinguished: also  <  Familiar  Letters  from  Eu- 
rope* (1864)  ;  ^Greece,  Ancient  and  Modem* 
(1867)  ;  < Selections  from  Modern  Greek  Writ- 
ers* :  etc. 
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Felton,  Samuel  Morse,  American  railroad 
president :  b.  Philadelphia,  Pa.,  3  Feb.  1853.  He 
IS  a  nephew  of  C.  C.  FeLon  (q.v.).  He  early 
entered  railway  service,  being  employed  by  the 
Chester  Creek  Railroad  1868  and  appointed  as- 
sistant engineer  of  the  Lancaster  Railroad  1870. 
He  worked  his  way  upward  on  various  roads, 
through  the  positions  of  chief  engineer,  general 
superintendent  and  general  manager,  to  the  vice- 
presidency  of  the  Erie  Railroad  1885-90.  He 
also  served  as  president  of  several  southern 
railroads  and  became  president  of  the  Chicago 
&  Alton  Railway  Company  7  Sept.  1899. 

Peltre,  Henri  Jacques  Guillaume  Clarke, 
Due  DE,  an  re  zhak  ge  yom  klark  duk  de  f eltr, 
a  marshal  of  France:  b.  Landrecies,  France,  17 
;  Oct.  1765 ;  d.  Neuviller,  France,  28  Oct.  1818. 
In  1 781  he  entered  the  military  school  at  Paris, 
and  was  afterward  imprisoned  during  the  Revo- 
lution. He  was  subsequently  employed  by  Car- 
not;  in  1807  he  became  minister  of  war  and 
was  created  Due  de  Feltre.  Though  indebted 
to  Bonaparte  for  his  dukedom,  he  contributed 
toward  the  restoration  of  the  Bourbons,  by 
whom,  in  1816,  he  was  created  marshal  of 
France. 

Felucca,  feluk'a,  a  class  of  small  mer- 
chant-vessels used  in  the  Mediterranean.  They 
have  two  masts,  carrying  lateen  sails,  and  fre- 
quently have  a  rudder  at  each  end.  Formerly 
feluccas  were  also  employed  in  war  and  piracy. 

Female  Rhymes  (Fr.  rimes  fiminines), 
double  rhymes,  or  rhymes  in  which  two  syllables, 
one  accented  and  the  other  unaccented,  cor- 
respond at  the  end  of  each  line.  They  are  so 
called  because  they  end  in  a  weak  or  feminine 
syllable;  thus,  fable,  table;  motion,  notion,  are 
female  rhymes. 

Femem,  fa'mern,  or  Fehmam,  fa'marn, 
an  island  in  the  Baltic ;  taken  from  Denmark  in 
1864  and  now  part  of  Sleswick-Holstein,  Ger- 
many. Area,  70  sc^uare  miles ;  surface,  level ; 
soil,  fertile,  producmg  corn.  Cattle  are  abun- 
dant. The  inhabitants  are  mostly  engaged  in 
fishing,  and  agriculture.  Large  quantities  of 
stockings  knit  by  hand  are  exported.  Pop. 
9,900. 

Femgerichte.     See  Vehugerichte. 

Femur,  fc'mur,  the  large  bone  of  the 
thigh.  The  femur  is  the  chief  supporting  bone 
of  the  lower  limbs  and  is  in  man  the  main  or- 
gan of  locomotion,  for  the  larger  muscles  of 
the  thigh  and  hip  are  attached  to  it.  It  is  the 
largest  and  longest  bone  of  the  body.  The 
upper  extremity  mcludes  a  head,  neck,  and  two 
bony  protuberances  which  give  attachment  to 
the  muscles  rotating  it.  The  head  fits  into  the 
;  socket  in  the  hip-bone,  making  a  ball-and-socket 
joint.  (See  Hip-Joint.)  It  is  this  joint  that 
so  frequently  becomes  affected  in  tuberculosis, 
resulting  in  deformities,  and  also  at  this  joint 
that  the  dislocation  of  the  femur  takes  place. 
The  main  shaft  of  the  femur  is  nearly  circular 
above ;  below,  it  is  somewhat  flattened,  and  rtm- 
ning  throughout  its  entire  posterior  surface 
there  is  a  rough  ridge  to  which  muscles  are  at- 
tached. The  lower  end  of  the  femur  is  enlarged, 
and  has  two  surfaces  to  articulate  at  the  knee 
with  the  tibia  and  fibula  of  the  leg.  These  are 
known  as  the  internal  and  external  condyles, 
the  external  one  being  the  broader,  the  internal 


the  narrower  and  more  projecting  behind  and 
to  the  sides.  The  upper  portion  of  the  front 
surface  of  the  lower  end  of  the  femur  is 
grooved  to  receive  the  patella  or  kneecap.  The 
femur  averages  about  18  inches  in  the  male,  and 
is  about  one  inch  shorter  in  the  female.  It  is 
inclined  inward  at  an  agle  of  about  nine  de- 
grees in  the  male.  In  the  female,  by  reason  of 
the  comparatively  broader  pelvis,  the  angle  of 
the  femur  inward  is  greater.  Consult:  Gerrish, 
^Human  Anatomy^  (1902).  See  Leg;  Skele- 
ton. 

Fen,  a  place  overflowed  with  water,  or 
abounding  with  bogs,  as  the  bogs  in  Ireland, 
the  fens  m  Lincolnshire,  Kent,  and  Cambridge- 
shire. These  fens  abound  in  duck,  teal,  mal- 
lards, pike,  eels,  etc.,  and  an  herbage  that  is 
very  nourishing  to  sheep  and  cattle.  The  soil 
of  fen  lands  is  generally  black  and  rich  to  a 
depth  of  two  or  three  feet. 

Fence  Lizard.     See  Sceloporus;  Swift. 

Fence-viewers,  town  officers  in  New  Eng- 
land to  supervise  the  erection  and  repair  of 
fences  along  the  highways,  or  of  boundary  fences 
between  private  owners  if  called  upon  by  either 
party.  In  early  colonial  days  they  had  other 
duties  also,  including  that  of  building  inspectors. 

Fences,  continuous  lines  of  obstacles  arti- 
ficially interposed  between  one  portion  of  the 
surface  of  the  land  and  another  tor  the  purpose 
of  separation  or  exclusion.  The  kind  of  ob- 
stacle or  material  varies  according  to  the  arti- 
cles to  be  excluded,  confined,  or  separated,  and 
the  nature  of  the  soil  and  situation.  All  fences 
are  either  live  or  dead,  or  a  combination  of 
these.  Live  fences  are  hedges,  that  is,  rows  of 
trees  or  shrubs,  such  as  hawthorn,  crab,  black- 
thorn, holly,  beech,  box,  etc.,  planted  close  to- 
gether, and  pruned  on  the  sides.  Dead  fences 
are  stone  walls,  structures  of  wood  or  iron,  or 
mounds  of  earth,  or  ditches.  Iron  or  wire 
fences  are  now  in  common  use  and  rast  tracts 
of  waste  land  in  this  country  are  enclosed  in 
this  manner.  Strong  wires  are  stretched  on 
posts  firmly  secured  in  the  ground  at  from  100 
to  200  3rards  distance  from  each  other ;  a  number 
of  lighter  posts  are  put  in  at  4  to  6  yards  dis- 
tance; when  the  wires  are  stretched  they  are 
fixed  to  the  smaller  posts  by  staples  if  the  ]>osts 
are  of  wood,  or  threaded  through  if  of  iron. 
The  snake  fence,  also  called  rail  fence  and  stake 
and  rider  fence,  is  made  of  split  rails  laid  zig- 
zag, with  the  ends  resting  on  each  other,  sup- 
ported by  posts  in  pairs  driven  into  the  ground. 
A  ring  fence  is  one  which  completely  encircles 
an  estate.  The  height  of  fences  is  regulated  by 
statute  in  the  United  States,  the  general  height 
being  four  feet,  although  in  some  States  it  is 
four  and  a  half  feet.  The  practice  of  fencing 
has  provided  the  language  with  striking  figures 
of  speech.  *^To  be  on  the  fence,*  is  a  phrase 
used  of  a  man  who  does  not  commit  himself  to 
any  political  party  or  take  sides  in  any  ques- 
tion. ^To  repair  one's  fences,®  or  Ho  look  after 
one's  fences,®  is  a  phrase  used  in  the  United 
States  for  the  efforts  made  by  a  politician  to 
further  his  own  interests,  especially  among  hb 
constituents. 

Fencing,  the  art  of  attack  and  defense, 
with  any  weapon  having  either  a  point  or  an 
edge.  In  the  general  acceptance  of  the  word, 
it  means  the  use  of  the  sword  or  foil,  particu- 
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1.  On  Guard. 

2.  Attack  and  Parry  of  Qiiartc. 

3.  Attack  and  Parry  of  Tierce. 


4.  Attack  and  Parry  of  Scptime. 

5.  Attack  and  Parry  of  Seconde. 

6.  A  Riposte  in  Seconde.  after  a  Parry  ot  Tiorce. 
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larly  the  latter.  All  swords  may  be  divided 
into  two  general  classes,  small  swords  and 
broadswords;  the  former  being  one  with  which 
the  attack  is  delivered  with  the  point  only,  the 
latter  one  that  has  a  cntting  edge. 

The  foil  used  in  fencing  represents  the  small 
sword.  The  earliest  swords  of  which  there  are 
any  authentic  records  were  those  of  the  As- 
syrians and  Greeks.  They  were  straight  or 
leaf-shaped,  and  made  of  bronze.  The  swords 
of  the  Romans  were  of  steel,  short,  straight,  and 
(•ouble-edged. 

Light  armor  was  worn  by  both  the  Greeks 
and  the  Romans,  and  a  shield  was  carried  for 
defense.  During  the  Middle  Ages  when  com- 
plete armor  was  worn,  the  sword  was  a  long, 
heavy  weapon  used  for  striking  blows,  reliance 
being  placed  entirely  upon  the  armor  for  de- 
fensive purposes. 

When,  after  the  invention  of  gunpowder, 
armor  began  to  be  discarded,  it  became  evident 
that  some  other  means  of  defense  must  be 
discovered,  and  it  was  in  meeting  this  need  that 
the  art  of  fencing  came  into  existence.  The 
Italians  were  the  first  to  recognize  the  fact  that 
the  point  was  more  deadly  than  the  edge, 
and  that  a  thrust  could  be  delivered  more  quickly 
than  a  blow,  and  to  them  belongs  the  credit  of 
laying  the  foundations  of  the  present  school  of 
fence.  They  invented  the  rapier,  a  long,  straight 
sword  having  a  cup-shaped  guard  with  quillons, 
which  was  the  parent  of  the  small  sword  and 
foil.  The  early  rapier  was  a  weapon  of  offense 
only,  parries  being  made  with  a  dagger  held 
in  the  left  hand^  or  .the  point  avoided  by  a 
leap  aside.  Camillo  Agrippa  oi  Milan  was  the 
first  man  to  divide  the  body  into  four  parts 
and  to  assign  a  definite  guard  to  each.  Agrippa 
published  a  book  in  I553  explaining  his  system, 
whkh  is  said  to  have  beoi  illustrated  by  Michel- 
angelo. 

When  daggers  ceased  to  be  worn,  the  cloak 
wrapped  around  the  left  arm  was  used  in 
parrying.  Later  as  the  art  of  fence  became 
better  known,  even  the  cloak  was  discarded, 
and  the  sword  became  a  weapon  of  defense  as 
well  88  offense. 

While  the  Italians  were  building  up  their 
school  on  practical  lines,  the  Spaniards  invented 
a  most  complicated  system  of  fence  based  on 
mathematical  and  geometrical  principles.  It  was, 
however,  of  little  use  in  actual  fighting  save 
that  it  taught  coolness.  The  French  and  Eng- 
lish were  both  followers  of  the  Italian  school, 
rapier  play  being  introduced  into  England  dur- 
ing the  early  part  of  Queen  Elizabeth's  reign. 
During  the  i8th  century,  the  rapier,  which  had 
been  constantly  growing  lighter,  was  replaced 
in  France  by  the  small  sword,  a  weapon  almost 
as  light  as  our  modern  foil.  The  Italians,  how- 
ever, still  clung  to  their  ancient  weapon  and 
hence  arose  the  two  rival  schools  of  fence,  the 
French,  and  the  Italian.  Fencing  masks  also 
came  into  use  at  this  time. 

Broadsword  play  in  some  form  or  other  was 
in  existence  during  the  periods  of  both  the 
rapier  and  small  sword  and  did  not  differ  in 
its  essential  features  from  the  system  in  use 
to-day.  The  Scots  have  always  been  especially 
noted  for  their  dexterous  use  of  the  claymore, 
a  species  of  heavy  broadsword. 

The  French  foil  u^ed  in  fencing  consists  of 
a  quadrangular-shaped  blade  about  33  inches 
long,  mounted  in  a  slightly  curved  handle,  and 


having  either  a  bell-shajjed  or  cing  guard.  The 
blade  is  divided  into  two  imaginary  parts,  the  part 
nearest  the  point  being  termed  the  *feeble,*  that 
nearest  the  guard  the  *forte.*  Parries  are  made 
by  opposing  the  forte  of  one  blade  to  the  feeble 
of  another.  The  foil  is  held  in  the  right  hand 
with  the  fingers  underneath,  the  thumb  extended 
along  the  upper  part  of  the  handle  and  nearly 
touching  the  guard.  The  thumb  and  forefinger 
direct  the  blade,  the  grasp  of  the  other  fingers 
being  tightened  or  relaxed  as  occasion  requires. 
In  coming  *on  guard*  the  fencer  raises  his  hand 
to  the  height  of  his  breast,  curves  his  arm  so 
that  his  elbow  will  be  about  six  inches  from 
his  body,  and  places  the  point  of  his  foil  on 
a  level  with  his  adversary  s  eye.  At  the  same 
time  he  places  his  feet  at  right  angles,  about 
12  inches  apart,  with  the  right  foot  in  front, 
bends  his  knees,  keeping  the  weight  of  the  body 
slightly  more  on  the  left  leg  than  on  the  right, 
and  curves  the  left  arm  so  that  the  hand  will 
be  behind  the  head.  ^  For  fencing  purposes,  the 
body  is  divided  into  inside  and  outside,  and  high 
and  low  lines;  an  inside  line  being  one  to  the 
left  of  the  blade,  an  outside  line  one  to  the 
right  of  it;  a  high  line  one  above  the  hand 
and  a  low  line  one  below  it.  The  high  inside 
lines  are  termed  Prime  and  Quarte,  the  low 
ones  Septime  and  Quinte.  The  high  outside 
lines  are  Tierce  and  Sixte,  the  low  ones  Octave 
and  Seconde.  All  attacks,  no  matter  how  com- 
plicated, must  eventually  be  delivered  in  one 
of  these  lines.  For  each  attack  there  is  a 
simple  and  a  counter  parry.  Simple  parries  are 
made  by  turning  aside  the  opposing  blade  in 
the  line  in  which  the  attack  is  delivered;  coun- 
ter parries  are  made  by  circling  round  the  blade 
and  carrying  it  off  in  the  line  from  which  the 
attack  began.  To  deliver  an  attack,  the  right 
hand  is  raised  quickly  to  the  height  of  the  face, 
the  right  arm  straightened,  and  the  point  directed 
against  the  place  to  be  attacked.  At  the  same 
time,  the  left  leg  is  straightened,  the  right  foot 
advanced,  and  the  left  hand  dropped  to  a  posi- 
tion about  four  inches  above  the  left  knee.  This 
movement  is  termed  the  *Lunge.* 

Whenever  fencers  are  in  the  position  of  guard 
opposing  each  other,  they  are  said  to  be  **en- 
gaged.'^  Carrying  the  blade  into  another  line  is 
called  ^disengaging.'*  An  opening  for  an  attack 
is  made  by  feinting  in  one  line  and  attacking  in 
another,  by  forcing  the  blade  aside,  or  by  a  com- 
bination of  these  movements.  After  a  pariy,  a 
fencer  delivers  a  return  thrust  termed  a  *Ki- 
poste,®  with  which  he  endeavors  to  hit  his 
opponent  before  he  can  recover  his  guard. 

Hits  only  count  when  the  point  is  placed 
squarely  on  the  jacket  between  the  neck  and 
the  hip.  Disarming  does  not  count  and  is  not 
now  practised  to  any  great  extent.  The  Italian 
foil  is  a  trifle  longer  than  the  French  one  and 
has  a  straight  handle,  a  bell  guard  and  quillons. 
It  is  held  by  hooking  the  first  and  second  fingers 
of  the  right  hand  around  the  quillons,  the  other 
fingers  being  tightly  grasped  around  the  handle, 
while  the  thumb  is  placed  over  the  flat  piece  of 
the  blade  which  is  between  the  guard  and  its 
crosspiece.  Further  rigidity  of  the  grasp  is  often 
assured  by  binding  the  foil  tightly  against  the 
wrist  with  a  long  piece  of  tape.  When  on 
guard,  the  right  arm  is  nearly  straight,^  on  a 
line  with  the  shoulder,  with  the  point  directed 
at  the  opponent's  chest.  The  body  is  always 
more  effaced  (turned  away  from  the  opponent) 
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in  the  Italian  school  than  in  the  French.  The 
Italians  divide  the  body  into  eight  lines,  as  do 
the  French,  but  as  a  general  rule  they  use  only 
four  of  them  (quarte,  tierce,  septime  and 
seconde)  in  making  their  attacks.  Their  par- 
ries are  made  more  forcibly  than  those  of  the 
French;  in  some  of  them  the  movement  of  the 
forearm  being  very  pronounced.  The  Italians 
fence  much  more  vigorously  than  do  the  French 
and  have  a  number  of  startling  tricks,  such  as 
dropping  under,  or  stepping  away  from  the  op- 
posing blade,  which  they  have  retained  from 
their  old  rapier  play.  The  dueling  sword  is  a 
heavier  kind  of  foil,  having  a  triangular  blade 
and  a  large  bell  guard.  It  is  used  in  nearly  the 
same  manner  as  a  foil,  but  a  hit  may  be  made 
with  it  upon  any  part  of  the  person. 

In  the  use  of  the  broadsword  the  attack  is 
delivered  with  the  edge  rather  than  with  the 
point.  A  limited  number  of  thrusts  can  be 
made  with  it,  but  it  is  primarily  a  cutting 
weapon.  The  swords  used  for  this  kind  of  fen- 
cing are  of  various  weights  and  shapes,  the  ma- 
jority of  them,  however,  are  of  the  sabre  model, 
with  blunted  edges  and  rounded  points.  Wooden 
singlesticks  are  also  used.  In  assuming  the 
position  of  guard  the  sword  is  held  in  the  right 
hand  with  the  thumb  extended  along  the  back 
of  the  grip,  the  edge  to  the  right,  with  the  hand 
at  the  height  of  tne  breast.  The  positions  of 
the  body  and  the  feet  are  the  same  as  in  foil 
fencing,  but  the  left  hand  is  placed  at  the  small 
of  the  back  instead  of  behind  the  head.  Attacks 
with  the  broadsword  are  made  by  giving  a 
cutting  blow  with  the  edge.  Cuts  are  made  for 
the  head,  cheek,  chest,  girdle,  flank,  thigh,  leg 
and  arm.  Thrusts  with  the  point  may  also  be 
made  at  the  body.  Cuts  are  parried  with  the 
edge;  thrusts,  with  the  back  of  the  blade. 

The  student  corps  of  Germany  have  a  sys- 
tem of  fence  with  a  long  straight  sharp  sword 
called  a  schldger,  which  differs  from  sabre  play, 
in  that  the  cuts  are  directed  solely  against  the 
head.  In  this  kind  of  fencing,  masks  are  not 
worn,  the  eyes,  ears,  and  throat,  alone  being 
protected,  the  sword  arm  is  heavily  padded  and 
the  blows  are  made  with  a  wrist  movement 
only. 

The  Japanese  have  a  method  of  sword  play 
which  differs  greatly  from  any  of  the  present 
European  systems.  Their  sword  is  a  weapon 
some  two  and  a  half  to  three  feet  in  length, 
having  a  heavily  backed  blade,  a  very  sharp 
edge,  a  long  handle,  and  a  small  protecting 
guard.  It  is  wielded  with  both  hands,  the  right 
hand  being  placed  close  to  the  guard  and  the 
left  hand  grasping  the  end  of  the  grip.  The 
first  two  fingers  of  both  hands  control  and  direct 
the  blow,  the  grasp  of  the  other  fingers  being 
tightened  or  loosened  as  occasion  requires.  The 
edge  is  generally  kept  downward  while  on 
guard.  Cuts  are  made  for  the  head,  wrist,  and 
waist,  and  thrusts  for  the  throat  and  abdomen. 
A  marked  peculiarity  of  Japanese  fencing  is  that 
parries  are  always  made  vvrith  the  back  or  side 
of  the  blade,  never  with  the  edge.  Bamboo 
swords  are  used  for  practice. 

The  bayonet  attached  to  the  end  of  a  rifle 
makes  a  formidable  weapon  which  is  wielded 
in  the  same  general  manner  as  the  small  sword. 
In  the  position  of  guard,  however,  the  left  foot 
is  in  front,  and  the  piece  is  grasped  at  the 
small  of  the  stock,  with  the  right  hand,  and  at 
the    balance    with    the  left.    When    employed 


against  cavalry  the  footman  endeavors  if  pos- 
sible to  attack  the  horseman  from  the  left  side. 
Among  the  famous  fencers  of  the  past  four 
men  stand  out  pre-eminently.  These  were  the 
Chevalier  de  Saint  Georges;  the  Chevalier 
d'Eon  de  Beaumont;  Henry  Angelo;  and  Jean 
Louis;  all  of  whom  lived  during  the  latter  part 
of  the  i8th  or  the  early  part  of  the  19th  cen- 
tury, and  were  renowned  for  their  great  skill 
at  fence.  The  prominent  fencing  masters  of 
the  present  day  are  Merignac,  Prevost  and 
Rouleau  of  the  French  school;  and  Conte  and 
Pini  of  the  Italian  school.  In  the  United 
States  Gousky,  Senac  and  Rondelle  are  well 
known  masters.  Contests  for  the  amateur 
fencing  championship  of  America  are  held  an- 
nually under  the  auspices  of  the  Amateur 
Fencers  League  of  America. 

Consult:  Castle,  ^Schools  and  Masters  of 
Fenced;  Alfred  Hutton,  <01d  Sword  Play> ; 
<The  Sword  and  the  Centuries^ ;  Louis  Ron- 
delle, ^Foil  and  Sabre^ ;  and  Bazancourt, 
< Secrets  of  the  Sword.^ 

Fred  Gilbert  Blakeslee, 
Late    Swordmaster  isi  Regiment,  Connecticut 
National  Guard, 

Fen'dally  Josias,  colonial  governor  of 
Maryland:  b.  England  about  1620.  He  was 
governor  of  Maryland  1656-6CK  and  received  a 
large  landed  estate  from  Lord  Baltimore.  He 
was  superseded  by  Calvert,  and  was  heavily 
fined  and  banished  for  sedition  168 1. 

F^nelon,  Francois  de  Salignac  de  la 
Mothe»  fran-swa  de  sa-li-nyak  de  la  mot 
fan  ion,  French  missionary:  b.  1641;  d.  1676.' 
He  was  a  half-brother  of  Archbishop  Fenelon 
(q.v.).  He  emigrated  to  Quebec  in  response 
to  Bishop  Laval's  appeal  for  missionary  rein- 
forcements, and  being  a  Sulpician  established  a 
mission  of  his  order  on  the  north  shore  of 
Lake  Ontario.  In  1674  he  offended  the  choleric 
Frontenac,  governor  of  New  France,  by  a  ser- 
mon, was  summoned  before  the  council  and  ulti- 
mately felt  himself  compelled  to  leave  for  Eu- 
rope. He  was  forbidden  by  the  king  to  »cturo 
to  Canada. 

F6nelon,  Francois  de  Salignac  de  la 
Mothe,  French  prelate:  b.  Chateau  de  Fene- 
lon, Perigord,  France,  6  Aug.  1651 ;  d.  Cambray 
7  Jan.  1715.  He  was  educated  at  Plessis  Col- 
lege in  Paris,  and  at  the  seminary  of  St.  Sul- 
pice,  where  he  received  holy  orders  in  1675. 
In  1678  he  was  appointed  head  of  an  institution, 
then  newly  organized  in  Paris,  for  the  recep- 
tion of  women  converts  to  the  Roman  Catholic 
faith;  and  the  success  with  which  he  there  dis 
charged  his  duties  led  to  his  appointment  as 
head  of  a  mission  to  Saintonge  for  the  conver- 
sion of  the  Huguenots.  In  1689.  Louis  XIV. 
entrusted  to  him  the  education  of  his  grandsons^ 
the  dukes  of  Burgundy,  Anjou,  and  Berri ;  and 
in  1694  he  was  created  archbishop  of  Cambray. 
A  theological  dispute  with  Bossuet,  his  former 
instructor,  terminated  in  the  condemnation  of 
Fenelon's  side  of  the  controversy  by  Pope  Inno- 
cent XII.,  and  his  banishment  to  his  diocese  by 
Louis  XIV.  To  the  Pope's  decision  Fenelon 
unreservedly  and  humbly  submitted. 

His  works  in  philosophy,  theology,  and  the 
belles-lettres  have  immortalized  his  name.  He 
was  familiar  with  the  best  models  of  ancient 
and  modern  times,  and  his  mind  was  animated' 
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by  a  mild  and  gentle  spirit  of  benevolence.  His 
style  is  fluent  and  pleasing^  pure  and  harmo- 
nious. His  most  celebrated  work  is  ^Les  Aven- 
tures  dc  Telemaque,^  in  which  he  endeavored 
to  exhibit  a  model  for  the  education  of  a  prince. 
It  was  carried  ofT  and  published  by  a  valet 
employed  to  transcribe  the  manuscript.  On  the 
appearance  of  this  work  Louis  manifested  dis- 
pleasure '  toward  Fenelon,  conceiving  this  his- 
torical romance  to  be  a  satire  on  his  reign,  and 
forbade  the  completion  of  the  printing.  Some 
malicious  persons  pretended,  what  Fenelon  him- 
self never  thought  of,  that  Calypso  represented 
Madame  de  Montespan,  Eucharis  Mademoiselle 
Fontanges,  Antiope  the  Duchess  of  Burgundy, 
Protesilaus  Louvois,  Idomeneus  the  exiled  King 
James,  and  Sesostris  Louis  XIV.  Among  his 
other  works  are:  ^ Traits  de  TEducation  des 
Filles* ;  <Trait6  du  Minist^re  des  Pasteurs^ ; 
^Explication  des  Maximes  des  Saintes^ ;  ^Dia- 
logues on  the  Eloquence  of  the  Pulpit^ ;  *  Demon- 
stration of  the  Existence  of  God^ ;  *0n  the 
Temporal  Power  of  the  Mediaeval  Popes.  ^  See 
Ramsay,  <Vie  de  Fenelon >  (172s) ;  Bossuet, 
^Histoire  dc  Fenelon>  (1808);  Gosselin,  <His- 
toire  Litt^raire  de  Fenelon  >  (1843) ;  Butler, 
^Life  of  Fenelon^  (1810)  ;  Lamartine  (1854)  » 
Roy,  ^Histoire  de  Fenelon^  (1842);  Werter, 
^Leben  des  Fenelon^  (1852)  ;  Gandar,  *  Fenelon 
ct  son  Temps^  (1864)  ;  L^r,  ^Fenelon,  Arch- 
bishop of  Cambrai^  (1876)  ;  Crausle,  ^Fenelon- 
et  Bossuet^  (iSpS) ;  Sanders,  < Fenelon:  His 
Friends  and  His  Enemies^  (ipoi);  Saint  Csrres, 
<Fran9ois  de  Fenelon^   (1901). 

Fenelon  Falls,  Canada,  township  in  Vic- 
toria County,  province  of  Ontario.  A  waterfall 
300  feet  wide,  21  feet  high,  is  the  chief  attraction 
of  the  place.  The  river  affords  facilities  for 
the  transportation  of  lumber,  in  which  the  vicin- 
ity abounds.    Pop.  1,150. 

Fenestra'tion,  in  architecture,  is,  in  con- 
tradistinction to  columniation,  the  system  of 
construction,  mode  of  design,  and  arrangement 
of  windows  in  a  building. 

Fenians,  a  name  said  to  be  derived  from 
Fionn  or  Finn,  an  Irish  hero  of  the  2d  cen- 
tury, assumed  in  recent  years  by  those  Irish  who 
formed  a  brotherhood  in  their  own  country  and 
in  America,  with  the  intention  of  delivering 
Ireland  from  the  sovereignty  of  England,  and 
establishing  an  Irish  republic.  About  the  end 
ol  1861  the  Fenian  Brotherhood  was  regularly 
organized  in  America ;  and  its  chief  council,  con- 
sisting of  a  *head-centrc*  and  five  other  mem- 
bers, which  had  its  seat  at  New  York,  soon  had 
branches  in  every  State  of  the  Union;  while  at 
the  same  time  large  numbers  joined  the  cause 
in  Ireland.  The  close  of  the  American  Civil 
War,  when  large  numbers  of  trained  Irish  sol- 
diers who  had  taken  part  in  the  war  were 
released  from  service,  was  thought  to  be  a 
convenient  time  for  taking  some  decisive  steps. 
Two  risings  were  planned  in  Ireland,  but  they 
were  both  frustrated  by  the  English  govern- 
ment, which  had  received  timely  information. 
The  first,  in  September  1865,  was  prevented  by 
the  seizure  of  the  office  of  the  ^  Irish  People,' 
the  Fenian  journal  published  at  Dublin,  in  which 
papers  were  found  which  revealed  to  the  gov- 
ernment the  secrets  of  the  conspiracy,  and 
which  led  to  the  capture  of  a  number  of  sus- 
pects.    The  second,  m  Febnwrv  1866,  was  sup- 


pressed by  the  suspension  of  the  Habeas  Corpus 
Act  in  Ireland. 

An  invasion  of  Canada  was  attempted  in  the 
same  year.  The  advocates  of  Ireland's  independ- 
ence counted  upon  aid  from  the  veterans  of  the 
Civil  War,  who  were,  incensed  at  England's  at- 
titude toward  the  United  States  during  the  war. 
In  this  they  were  not  disappointed;  as  among 
the  trained  men  who  were  under  command  of 
Gen.  Sweeney,  himself  an  ex-officer  of  the  United 
States  army,  there  were  many  men  not  of  Irish 
blood  or  lineage.  The  troops  under  Gen. 
Sweeney  are  estimated  to  have  been  at  least 
SSfioa  in  number ;  but  so  well  was  the  recruiting 
done  that  reserve  forces  who  never  went  to  the 
frontier  numbered  about  200,000.  Gen  Swee- 
ney's men,  in  May  1866,  were  stationed  at  va- 
rious points  on  the  frontier  from  Lake  Erie  to 
Lake  Champlain ;  at  St.  Albans,  Vt.,  under  Gen. 
Spear;  at  Rouse's  Point,  N.  Y.,  under  Gen. 
Reilly^  at  Malone,  N.  Y.,  under  Col.  Michael  C. 
Murphy  (q.v.),  and  around  Buffalo,  under  Gen. 
John  O'Neill  (q.v.).  Large  quantities  of  arms 
and  ammunition  were  sent  north,  a  sufficient 
amount  for  50,000  men;  but  the  United  States 
officials  hearing  of  the  expected  raid,  seized  the 
consignment  of  arms  addressed  to  suspected 
Fenians,  and  when  the  troops  arrived  on  the 
frontier  they  were  powerless  because  of  lack  of 
arms.  An  attempt  was  made  to  regain  them,  but 
the  officers  were  arrested  by  the  United  States 
government.  Gen.  O'Neill  invaded  Canada  by 
way  of  Fort  Erie  and  two  battles  followed,  in 
both  of  which  O'Neill  was  successful.  One, 
known  as  the  *Battle  of  Ridgeway,'*  occurred 
I  June  1866.  Reinforcements  not  arriving  as 
expected,  O'Neill  abandoned  the  place  and  re- 
turned to  the  American  side.  He,  his  staff,  and 
men  were  captured  by  the  United  States  gun- 
boat Michigan.  The  whole  movement  was 
crushed  at  that  time  by  the  United  States 
forces  under  Gen.  Meade,  who  acted  under  gov- 
ernment instructions  in  accordance  with  the 
treaty  between  the  United  States  and  England. 
On  18  Sept.  1867  occurred,  in  England,  the  re- 
lease by  force  of  prisoners  from  a  prison  van 
which  was  conveying  Kelly,  the  Fenian  chief, 
and  Deasy,  his  assistant,  to  Manchester  prison. 
(See  Manchester  Martyrs.)  In  1870  and  1871 
another  and  unsuccessful  attempt  was  made  to 
gain  a  foothold  in  Canada.  Various  crimes  and 
attempted  crimes  against  the  English  government 
and  anti-Home  Rule  leaders  have  been  charged 
against  the  Fenians;  but  they  were  repudiated 
and  denounced  by  the  Fenians  themselves,  and 
attempts  to  prove  them  guilty  have  failed.  Va- 
rious organizations  have  taken  up  the  cause  for 
which  the  Fenians  labored,  and  other  methods 
have  been  used  to  secure  some  form  of  self- 
government  for  Ireland.  (See  Home  Rule.) 
Consult:  Sullivan,  ^ Story  of  Ireland.^ 

Fenn,  George  Manville^  English  novelist: 
b.  Westminster  3  Jan.  1831.  His  earliest  literary 
ventures  were  short  sketches  published  in  ^Ail 
the  Year  Round,  Chambers  Journal,^  and 
^Once  a  Week^  (of  which  he  became  proprietor 
in  1873).  In  1867  he  published  ^HoUowdell 
Grange,^  a  story  for  boys,  which  has  since  been 
followed  by  a  long  series  of  excellent  and  highly 
popular  tales  and  novels,  many  of  them  boys' 
stories.  The  following  may  be  specially  men- 
tioned: <Bent,  not  Broken^  (1867);  ^The 
Parson  o'  Dumford>    (1879);   ^Eli's  Children > 
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(1882);  <The  New  Mistrcss>  (1883);  ^Double 
Cunning>  (1886)  ;  -^The  Master  of  the  Cere- 
monies^ (1886) ;  <The  Man  with  a  Shadow' 
(1888);  <A  Double  Knot>  (1890);  <The 
Mynns  Mystery >  (1891)  ;  ^King  of  the  Castle' 
(1892);  ^In  an  Alpine  Valley'  (1893);  <High 
Play'  (1898).  Among  his  boys'  books  are: 
<In  the  King's  Name';  <Nal  the  Naturalist'; 
^Bunyip  Land';  ^Menhardoc' ;  ^Patience 
Wins' ;  ^Brownsmith's  Boy' ;  ^Commodore 
Junk';  <The  Crystal  Hunters';  <The  Grand 
Chaco' ;  *  Blue-jackets' ;  ^Fire  Island.'  Mr. 
Fenn  has  also  produced,  either  alone  or  in 
collaboration,  several  works  for  the  stage. 

Fenn,  Harry,  American  artist:  b.  Rich- 
mond, Surrey,  England,  14  Sept.  1838.  He  re- 
moved to  the  United  States  in  1856  and  has 
achieved  great  success  as  an  illustrator  of 
books.  He  was  one  of  the  founders  of  the 
American  Water  Color  Society.  Some  of  his 
best  work  is  contained  in  ^Picturesque  Amer- 
ica' ;  ^Picturesque  Europe' ;  and  Picturesque 
Palestine.' 

Fenn,  William  Wallace,  American  Unita- 
rian clergyman:  b.  Boston  12  Feb.  1862.  He 
was  graduated  at  Harvard  1884  and  at  the  Har- 
vard Divinity  School  1887,  and  was  ordained 
to  the  ministry  in  1887.  He  has  since  had 
charge  of  churches  in  Pittsfield,  Mass., 
(1887-91),  and  Chicago  (1891-1901).  He  was 
lecturer  on  biblical  literature  in  Meadville  Theo- 
logical School  1892-1901  and  in  the  last  named 
year  was  appointed  professor  of  systematic  theol- 
ogy in  Harvard  Divinity  School.  He  has  pub- 
lished: ^Lessons  on  Luke'  (1890);  ^Lessons 
on  Acts'  (1894)  ;  <The  Flowering  of  the  He- 
brew Religion'  (1894) ;  ^Lessons  on  Psalms' 
(1900). 

Fen'nec,  a  small  desert  animal  (Fennecus 
zerda)  found  in  the  Sahara,  which  looks  like 
a  diminutive  fox.  It  is  of  a  pale  creamy  yel- 
low color,  harmonizing  well  with  its  sandy 
habitat;  its  breast  is  white,  and  the  tail  tipped 
with  black.  It  is  a  graceful  little  animal,  about 
15  inches  long,  with  a  bushy  tail,  about  7 
inches  in  length;  and  its  small  face  and  large 
erect  ears  give  it  an  expression  of  attentive 
hearkening  for  unseen  foes.  It  burrows  into  the 
sand,  and  can  dig  so  rapidly  as  to  escape  pur- 
suers. It  is,  like  most  of  its  kind,  nocturnal 
in  habits,  searching  for  water  and  its  food  — 
small  birds,  mice  and  insects  —  after  the  sun 
sets,  spending  the  day  curled  up  in  its  burrow. 

Fennel,  a  plant  of  the  genus  Fcnticnlum 
of  the  carrot  family.  The  plant  is  native  of 
parts  of  England,  and  is  common  froni  New 
Jersey,  through  Pennsylvania  to  Virginia  and 
Louisiana,  as  a  fugitive  from  cultivation.  The 
plant  has  umbels  of  small  yellow  flowers,  and 
finely  divided  leaves.  It  grows  to  the  height  of 
three  or  four  feet.  In  its  natural  state  the 
seeds  are  intensely  acrid.  By  cultivation  this 
acridity  is  lost,  and  an  agreeable  taste  and  flavor 
acquired.  In  European  cookery  the  leaves  are 
often  used  as  a  seasoning,  or  as  an  accompani- 
ment of  fish.  A  smaller  species,  sweet  or 
Italian  fennel  (F.  dulce),  is  commonly  culti- 
vated on  the  continent  of  Europe,  and  is  used 
in  salads,  soups,  etc.  Several  other  species  of 
fennel  are  known,  some  of  which  are  admired 
for  their  pungency.  The  seeds  (or  <<half  fruits*) 
are  flat  on  one  side  and  convex  on  the  other, 
seldom    exceeding   one   fourth   of   an    inch    in 


length.  They  have  a  fragrant  odor,  and  warm, 
pleasant  taste.  Their  infusion  in  boiling  water 
is  used  as  a  carminative,  and  having  no  actively 
exciting  qualities,  is  employed  to  disguise  by  its 
pleasant  aromatic  nature  the  flavor  of  diss^rec- 
able  medicines,  as  senna  and  rhubarb.  The  oil 
of  fennel  is  obtained  from  the  seed.  It  is  yel- 
lowish, somewhat  thick,  with  an  aromatic  odor 
and  sweet  taste.  It  is  lighter  than  water,  and  so- 
lidifies with  moderate  diminution  of  temperature. 
The  seed  from  which  the  volatile  oil  is  ob- 
tained is  used  in  medicine  as  an  aromatic  stimu- 
lant and  as  a  carminative.  It  is  useful  in  in- 
fantile diarrhoea  with  excessive  fermentation, 
and  as  a  flavoring  vehicle  for  many  medicines. 

FenoUo'sa.  Ernest  Francisco,  American 
writer:  b.  Salem,  Mass.,  18  Feb.  1853;  d.  Lon- 
don, Eng.,  21  Sept.  1908.  He  was  professor  of 
political  economy  at  Tokio  University,  Japan, 
1878--80,  and  of  philosophy  and  logic  1880-6; 
professor  of  aesthetics  in  the  Tokyo  Fine  Arts 
Academy  1887-90;  and  curator  of  the  oriental 
art  department,  Boston  Art  Museum  1890-6, 
and  in  1897  he  became  professor  of  English  in 
the  High  School  of  Tokyo.  He  published 
monographs  on  art  and  *The  Discovery  of 
America  and  Other  Poems'   (1893). 

Fenollosa,  Mary  McNeil,  American 
writer:  b.  Alabama.  She  was  married  to  E. 
F.  Fenolosa  (q.v.),  28  Dec.  1865,  and  has  since 
published  <Out  of  the  Nest:  a  Flight  of  Verses' 
(1899)  ;  ^Children's  Verses  on  Japanese  Sub- 
jects' ;    <Hi    roshige.' 

Fenton,  Elijah,  English  poet:  b.  Shelton, 
Staffordshire,  20  May  1683 ;  d.  East  Hampstead, 
Berkshire,  13  July  1730.  He  studied  at  Cam- 
bridge, but  becoming  a  non-juror  he  was  obliged 
to  leave  the  university,  after  which  he  accom- 
panied the  Earl  of  Orrery  to  Flanders  as  private 
secretary.  Some  years  later  Fenton  became 
associated  with  Pope,  who  was  then  undertaking 
his  version  of  the  < Odyssey,'  and  was  in  quest 
of  assistants.  According  to  Dr.  Johnson,  Fenton 
translated  the  ist,  4th,  19th,  and  20th  books  of 
that  poem.  In  1723  a  tragedy  entitled,  <Ma- 
riamne,'  which  he  brought  out,  had  an  immense 
success,  and  gained  him  more  than  £1,000.  In 
1727  he  published  a  new  edition  of  Milton's 
works,  to  which  he  prefixed  a  brief  but  elegant 
life  of  the  author.  This  was  soon  followed  by 
a  fine  annotated  edition  of  Waller. 

Fenton,  Ferrar,  English  author:  b.  Lin- 
colnshire 1832.  Among  other  works  he  has 
published:  ^ Seven  Years  of  an  Indian  Officer's 
Life';  < Poems  from  the  Persian';  <The  New 
Testament  in  Modern  English  > ;  <The  Five 
Books  of  Moses,  direct  from  the  Hebrew,  in 
Modern  English  with  Critical  Notes';  <St. 
Paul's  Epistles  in  Modem  English.' 

Fenton,  Reuben  Eaton,  American  states- 
man: b.  Carroll,  Chautauqua  County,  N.  Y.,  4 
July  1819;  d.  Jamestown,  N.  Y.,  25  Aug.  1885. 
He  was  admitted  to  the  bar  in  1841 ;  was  elected 
to  Congress  in  1852,  and  there  opposed  the  fur- 
ther extension  of  slavery.  In  1856  he  was  again 
elected  to  Congress,  where  he  remained  till 
1865,  when  he  resigned  to  become  governor  of 
New  York,  in  which  office  he  served  for  two 
terms.  In  1869-75  he  sat  in  the  United  States 
Senate,  and  in  1878  was  chairman  of  the  United 
States  Commission  to  the  International  Mone- 
tary   Conference   in  Paris. 


Digitized  by 


Google 


PENTON  ^  FERM  NATURA 


S^toOy  England,  town  of  Staffordshire 
near  and  to  the  southeast  of  Stoke-upon-Trent. 
The  chief  industries  are  china  and  earthen-ware 
manufacture,  hrick  making,  coal  mining  and 
iron  founding. 

Pen'ugreek,  the  seed  of  Trigonella  fanum- 
grcpcum,  a  plant  of  eastern  Europe  and  western 
Asia  and  which  spreads  throughout  the  Medi- 
terranean basin.  It  is  a  member  of  the  clover 
family,  and  has  been  used  like  clover  for  many 
years  as  a  fodder  plant.  The  seed  contains  an 
aromatic  essential  oil,  and  has  been  very  ex- 
tensively used  as  a  seasoning.  In  medicine  its 
use  has  practically  been  abandoned,  although 
the  seed  has  unquestionably  many  excellent 
properties,  its  food  value  alone  being  consider- 
able. It  is  still  very  extensively  used  in  veter- 
inary practice. 

Fen'wick»  Ethel  Gordon,  English  nurse: 
b.  26  Jan.  1857.  She  married  Dr.  Bedford  Fen- 
wick  in  1887.  She  has  b^en  connected  with 
various  English  hospitals  as  nurse,  and  is  a 
member  of  many  nurses'  associations.  She  was 
president  of  the  British  Nursing  department  at 
the  Chicago  World's  Fair,  receiving  two  medals 
on  that  occasion;  was  awarded  the  Red  Cross 
medal  in  the  Grasco-Turkish  war  1899,  and 
was  president  of  the  International  Nurses'  Con- 
gress at  Buffalo  1901.  She  is  the  editor  of 
*The  British  Journal  of  Nursing.^ 

Fenwick,  George,  American  colonist:  b. 
England  about  1602;  d.  15  March  1657.  He  came 
to  America  in  1636  to  take  charge  of  the  planta- 
tion of  Saybrook,  so  called  after  Lords  Say  and 
Brook,  who,  with  others,  in  1632  had  procured  a 
patent  for  the  territory  from  Robert,  Earl  of 
Warwick-  Returning  to  England,  he  came  back 
again  in  1639,  and  from  that  time,  as  one  of  the 
patentees,  and  agent  for  the  others,  superin- 
tended and  governed  the  settlement  of  Say- 
brook  till  1644,  when  he  sold  its  jurisdiction  and 
territory  to  the  Connecticut  colony,  as  his  as- 
sociates had  given  up  their  contemplated  re- 
moval to  America.  He  afterward  returned  to 
England,  where  he  was  appointed  one  of  the 
judges  for  the  trial  of  Charles  I.,  but  did  not 
act  in  that  capacity.  He  served  in  Cromwell's 
army   in   Scotland  in   1650. 

Fenwick,  or  Fenwicke»  John,  American 
colonist:  b.  England  1618;  d.  1683.  He  was  a 
Quaker  and  settled  at  Salem,  N.  J.,  in  1675 
with  a  colony  of  Quakers.  Disputes  arose  with 
Gov.  Andros  of  New  York,  and  Fenwick  was 
arrested  and  remained  two  years  in  prison,  be- 
ing released  on  parole.  His  land  grants  passed 
to  the  possession  of  others  during  his  life,  and 
he  died  in  poverty. 

Fenwick,  Snt  John,  English  conspirator: 
b.  England  about  1650;  d.  28  Jan.  1697.  He 
became  major-general  in  the  army,  and  was  a 
member  of  parliament  in  1677.  He  conspired 
with  others  against  William  III.  and  was  ac- 
cused of  participation  in  the  Assassination  Plot 
in  1696.  A  bill  of  attainder  being  passed,  he 
was  executed  for  high  treason,  the  last  execution 
in  Great  Britain  in  consequence  of  attainder. 

Feodor  I.,  Ivanovitch,  €-van'6-vich  fa'6- 
dor,  Russian  czar:  b.  11  May  1557;  d.  7  Jan. 
1598.  He  began  his  reign  in  1584,  and  being 
weak  both  in  body  and  mind,  assigned  the  gov- 
ernment of  his  affairs  to  GoidunofF,  who  seems 
to  have  manaeed  them  with  dexterity  and  vigor. 
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In  his  reign  the  peasants  of  Muscovy  were  con« 
verted  into  serfs  and  attached  to  the  land. 
Previously  they  had  enjoyed  personal  lijerty. 
The  conquest  of  Siberia  was  achieved  by  Godu- 
noff,  and  many  remarkable  diplomatic  relations 
with  foreign  courts  were  e£Eected. 

Feodor  II.,  Alez'ievitch,  Russian  czar:  b. 
1589;  d.  10  June  1605.  He  was  the  son  of 
Boris   Godunoff. 

Feodor  III^  czar  of  Russia,  and  eldest, 
brother  of  Peter  the  Great:  b.  8  June  1656;  d.^ 
Moscow  27  April  1682.  He  ascended  the  throne 
when  only  19  and  evinced  a  strength  of  will 
and  determination  of  character  which,  had  he 
lived,  might  have  anticipated  the  reforms  which 
his  younger  brother  subsequently  effected.  His 
reign  is  rendered  memorable  on  account  of  his 
calling  into  his  presence  the  Muscovite  nobles, 
who  desolated  the  country  with  broils  about  their 
claims  of  family  precedence,  and  throwing  the 
rolls  of  the  Razriad  or  ^Arrangement,^'  into  the 
fire.  The  genealogical  records,  which  did  not 
relate  to  claims  of  precedence,  were  preserved 
and  properly  arranged  in  accordance  with  his 
will. 

Feodosia,  fa-o-do'se-a  (ancient  Caffa  or 
Kaffa),  Russia,  town  on  the  west  angle  of  a 
magnificent  bay  in  the  southeast  of  the  Crimea. 
The  ancient  Theodosia,  from  which  the  modem 
Feodosia  takes  its  name,  was  founded  at  a 
very  early  period  by  a  colony  of  Greeks  from 
Ionia,  and  its  site  was  probably  not  far  from 
its  modem  namesake.  From  1266  to  1474  or  I47S 
this  town  was  in  the  possession  of  the  Genoese, 
except  for  a  short  interval  about  the  end 
of  the  13th  century,,  when  it  was  held  by  the 
Venetians.  While  in  the  hands  of  the  Genoese 
it  was  the  seat  of  an  extensive  commerce  with 
the  East  by  way  of  Astrakhan  and  the  Caspian 
Sea,  and  at  that  time  it  is  said  to  have  had  a 
population  of  80,000.  From  the  Genoese  it  was 
taken  by  the  Turks,  and  after  that  its  prosperity 
rapidly  declined.  Much  has  been  done  for  it 
since  it  came  into  the  possession  of  Russia,  and 
it  is  still  one  of  the  most  important  towns  in 
the  Crimea. 

Fer-de-lance,  far-de-laAs,  the  lance* 
headed  or  yellow  viper  (Lachesis  lanceolatus), 
a  serpent  native  to  northeastern  South  America, 
and  one  of  the  most  terrible  members  of  the  rat- 
tlesnake family.  It  is  ordinarily  3  to  4  feet  in 
length  when,  full-grown,  and  has  no  rattle,  but 
the  tail  ends  in  a  horpy  spine  which  is  vibrated 
rapidly  when  the  snake  is  excited.  It  has  the 
general  appearance  and  habits  of  the  rattle- 
snake (q.v.),  feeds  upon  small  mammals,  frogs 
and  the  like,  and  was  long  ago  introduced  into 
Martinique,  Santa  Lucia  and  a  few  other  of  the 
Antilles,  as  a  means  of  devouring  the  rats  which 
were  a  pest  to  the  fields  of  sugarcane.  It 
flourished  and  multiplied  greatly,  and  has  be- 
come greatly  dreaded  by  all  who  work  in  the 
fields   of   those    islands. 

Ferae,  fe're,  wild  animals;  a  term  adopted 
by  Linnaeus  for  one  of  his  orders  of  Mammalia; 
embracing  a  variety  of  carnivorous  animals  now 
scientifically  reclassified. 

Ferae  Naturae,  fe're  na-tu're  (*of  a  wild 
nature^O>  the  legal  name  for  beasts  and  birds 
that  are  wild  or  non-domesticated,  as  contradis- 
tinguished from  those  which  are  domita  natum, 
that  is,  tame  animals,   such  as   horses,   sheep, 
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etc  The  Roman  law  held  such  animals  as 
naturally  belonging  to  the  first  person  who 
should  take  possession  of  them,  but  regarded 
the  right  of  possession  as  continuing  only  as 
long  as  the  possessor  kept  them  in  confinement. 
As  soon  as  the  animal  escaped  it  again  became 
common  property,  and  might  be  taken  possession 
of  by  any  other  person  who  could  capture  it, 
unless  the  animal  had  an  animum  revertendi, 
that  is,  an  intention  of  returning,  which  it  was 
to  be  presumed  it  had,  if  it  had  been  trained  to 
return  to  its  master's  property,  and  was  in  the 
habit  of  doing  so.  This  principle  has  been 
adopted  by  both  British  and  American  law. 
When  such  animals  as  are  classed  as  fera 
naiura  make  nests  or  burrows  on  any  person's 
property,  and  have  young,  the  young  are  held 
as  belonging  to  this  person  as  long  as  they  are 
unable  to  fly  or  run  away.  Those  persons  who 
have  the  right  of  hunting,  taking,  or  killing 
those  wild  animals  which  are  included  under  the 
designation  of  game,  have  a  qualified  property 
in  such  animals  as  long  as  they  continue  within 
their  liberty,  but  no  longer.  A  person  who  keeps 
an  animal  indisputably  fera  naturce  is  responsible 
for  any  injury  which  it  may  do  to  the  person  or 
property  of  another.  Consult:  Schouler's 
<  Treatise  on  the  Law  of  Personal  Property^ 
(1896). 

Fer'dinand  I.  (surnamed  *The  Just*), 
king  of  Aragon:  b.  1379;  d.  Igualada  2  April 
1410.  He  was  king  of  Aragon  1412-16,  and  was 
succeeded  by  Alfonso  V. 

Ferdinand  II.,  king  of  Aragon.  See 
Ferdinand  V.  of  Castile. 

Ferdinand  I.,  emperor  of  Austria:  b. 
Vienna  19  April  1793;  d.  Prague  29  June  1875. 
He  was  a  son  of  Francis  I.  and  ascending  the 
throne  in  1835,  continued  to  pursue  the  policy 
of  his  father,  leaving  the  chief  direction 
of  affairs  in  the  hands  of  Mettemich  (q.v.). 
In  his  reign,  the  republic  of  Cracow  was  anni- 
hilated, and  a  portion  of  it  added  to  the  empire. 
During  the  revolutionary  war  of  1848  he  dis- 
missed Mettemich  and  made  several  concessions 
which  were  found  insufficient.  Vienna  revolted 
in  May,  and  Ferdinand  at  length  retired  to 
Olmutz,  and  on  2  Dec  1848,  abdicated,  having 
no  children,  in  favor  of  his  nephew,  Francis  Jo- 
s^h  I. 

Ferdinand  I.,  German  emperor:  b.  Alcali, 
Spain,  10  March  1503;  d.  Vienna  25  July  1564. 
He  was  a  brother  of  Charles  V.,  after  whose 
abdication  in  1556  he  took  the  title  of  emperor 
of  Germany,  although  his  claim  to  the  title  was 
not  recognized  by  the  electors  till  1558.  In  1526 
or  1527  he  became  king  both  of  Hungary  and 
Bohemia,  and  after  that  period  these  two  king- 
doms remained  attached  to  the  empire.  Ferdi- 
nand had  been  chosen  king  of  the  Romans  in 
1531.  In  1559  he  held  a  diet  at  Augsburg,  in 
which  '/ne  currency  of  the  empire  was  regulated, 
and  many  religious  grievances  suffered  by  the 
Protestants  were  exposed.  Ferdinand  was  of  a 
mild  and  tolerant  character,  and  in  1562  ob- 
tained from  the  Council  of  Trent  several  re- 
ligious privileges  for  his  subjects. 

Ferdinand  II.,  German  emperor,  b.  Gratz, 
Styria,  9  July  1578;  d.  Vienna  15  Feb.  1637.  He 
succeeded  his  uncle  Matthias  as  emperor  of 
Germany  in  1619.  His  zeal  was  excited  against 
every  deviation  from  the  decrees  of  the  Council 


of  Trent,  and  he  firmly  adhered  to  an  anti-Prot- 
estant policy.  The  Bohemians,  jealous  of  the 
privileges  which  they  had  secured  from  Rudolph, 
and  of  which  they  saw  that  Ferdinand  was  dis- 
posed to  deprive  them,  declared  that  he  had  for- 
feited the  Bohemian  crown,  which  they  offered 
to  the  Elector  Palatine  Frederick  V„  a  step 
which  lead  to  the  outbreak  of  the  Thirty  Years' 
war.  The  support  of  the  league,  and  of  the 
Elector  of  Saxony,  John  George  I.,  placed  him 
firmly  on  the  throne  of  Bohemia,  where  he  vig- 
orously pursued  the  Protestants,  whose  opposi- 
tion to  him  was  as  much  political  as  religious. 

Ferdinand  III.»  German  emperor,  son  of 
Ferdinand  II.;  b.  in  Gratz,  Styna,  11  (or  13) 
July  1608;  d.  Vienna  2  April  1657.  He  was 
made  king  of  Hungary  in  1625,  of  Bohemia  in 
1627,  and  succeeded  his  father  in  1637. 

Ferdinand  I.»  king  of  Naples,  illegitimate 
son  of  Alfonso  I.;  b.  about  1424;  d.  25  Jan.  1494. 
He  succeeded  his  fa^er  in  1458.  His  false  and 
cruel  character  provoked  a  civil  war,  in  which 
John  of  Anjou  took  part  with  the  barons,  and 
the  king  was  aided  by  the  Pope  Pius  IL,  Sforza, 
Duke  of  Milan,  and  by  Scanderberg.  The  king 
defeated  his  rival  in  1462,  and  made  peace;  but 
breaking  his  word  war  broke  out  again.  Again 
the  king  won,  and  established  order  by  terror. 

Ferdinand  II.,  king  of  Naples,  son  of 
Alfonso  II. ;  b.  26  July  1469;  d.  7  Oct.  1496.  He 
succeeded  his  father  when  the  latter  abdicated  in 
1495. 

Ferdinand  III.,  king  of  Naples.  See 
Ferdinand  V.  of  Castile. 

Ferdinand  IV.,  of  Naples,  and  I.,  of  the 
Two  Sicilies:  b.  Naples,  Italy,  12  Jan.  1751; 
d.  there  4  Jan.  1825.  He  ascended  the  throne 
in  1759,  and  after  the  death  of  Louis  XVI.  he 
joined  the  coalition  engaged  in  the  general  war 
against  France  (1793-6).  The  victory  gained 
at  Aboukir  by  Nelson  again  brought  Ferdinand 
into  a  hostile  attitude  against  the  French,  who 
summarily  drove  him  from  his  kingdom  in  1799. 
In  the  same  year,  however,  his  troops  regained 
possession  of  the  capital.  In  1806  Ferdinand 
was  again  forced  to  abandon  Naples,  the  crown 
of  which  Napoleon  I.  conferred  first  on  his 
brother  Joseph  Bonaparte,  and  afterward  on  his 
brother-m-law,  Murat  (q.v.),  Ferdinand,  how- 
ever, continuing  to  reign  in  Sicily  under  Eng- 
lish protection.  In  1814  the  Congress  of  Vienna 
finally  established  Ferdinand  as  King  of  the 
Two  Sicilies.  Revolutionary  movements,  set 
afloat  by  the  Carbonari  (q.v.),  compelled  the 
establishment  of  a  constitution,  against  the  ad- 
vice and  interests  of  Austria,  Russia,  and  Prus- 
sia; the  first  named  power  marched  an  army 
across  the  Po,  defeated  the  Neapolitan  army, 
and  occupied  Naples.  Ferdinand  who,  refus- 
ing to  sanction  the  liberal  declarations  of  his 
subjects,  had  quitted  his  capital,  was  then  re- 
established, and  ruled  thenceforward  with  ab- 
solute power. 

Ferdinand  II.,  king  of  the  Two  Sicilies: 
b.  Palermo  10  Jan.  1810;  d.  Naples  22  May 
1859.  He  succeeded  his  father  Francis  I.  8  Nov. 
1830.  The  new  sovereign  at  first  made  some 
concessions  to  his  subjects;  but  presently  gave 
them  to  understand  that  henceforth  his  will  was 
to  be  their  only  law,  and  that  the  least  opposi- 
tion to  it  would  be  followed  by  banishment  or 
incarceration  in  a  dungeon.    This  was  no  empty 
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threat  Devoting  much  time  to  hunting:,  he  left 
the  government  to  be  .administered  by  favorites, 
and  reserved  his  interference  chiefly  for  occa- 
sions requiring  the  exercise  of  that  mixture 
of  obstinacy  and  energy  which  formed  the  lead- 
ing feature  in  his  character.  After  a  succession 
of  partial  outbreaks,  the  revolutionary  year  of 
1848  brought  matters  to  a  crisis,  during  which 
Ferdinand  II.  earned  the  nickname  x>i  *King 
Bomba,^  by  bombarding  his  capital  from  the 
forts  commanding  it  At  the  commencement  of 
the  insurrection,  which  first  broke  out  at  Paler- 
mo, and  threatened  to  extend  over  botfi  divisions 
of  the  kingdom,  Ferdinand  issued  a  decree  prom- 
ising a  constitution,  but  ultimately,  when  he  had 
by  main  force  re-established  his  ascendency,  re- 
tracted all  his  promises  and  established  one  of 
the  vilest  despotisms  which  has  di3graced  mod- 
ern times.  Great  Britain  and  France  endeav- 
ored, by  friendly  remonstrance,  to  check  him, 
and  being  only  rebuked  for  presuming  to  inter- 
fere, testified  their  displeasure  by  withdrawing 
their  ministers  from  Naples.  This  measure 
seems  only  to  have  made  Bomba  more  resolute 
than  ever  to  rule  in  his  own  way.  He  died 
leaving  his  dungeons  crowded  with  the  best  and 
bravest  of  his  subjects. 

Ferdinand,  titular  king  of  Portugal:  b. 
Vienna  29  Oct  1816;  d.  Lisbon  15  Dec.  1885. 
He  was  a  son  of  the  Duke  of  Saxe-Coburg- 
Gotha,  and  married  Maria  de  Gloria,  Queen  of 
Portugal  in  1836.  The  title  of  king  was'  grant- 
ed him  m  1837,  and  after  the  queen's  death,  in 
1853,  he  was  regent  till  1855,  during  the  minor- 
ity of  his  son  Pedro.  In  1869  he  married  an 
American  singer,  Eliza  Hensia,  whom  he  made 
Countess  of  Edla.  He  possessed  no^  a  little 
skill  as  artist  and  engraver. 

Ferdinand  I.  (sumamed  ^The  Gkbat*), 
king  of  Castile  and  Leon:  b.  about  1000;  d.  Leon, 
Spain,  27  Dec.  1065.  He  was  the  second 
son  of  Sancho  II.,  king  of  Navarre,  and 
by  the  death  of  Bermudo,  1037,  he  became  king 
of  Leon.  He  then  made  war  a^inst  the  Moors, 
from  whom  he  took  several  cities,  and  pushed 
his  conquests  as  far  as  Portugal.  He  next  de- 
clared war  against  his  brother,  Garcias  III., 
king  of  Navarre,  in  ^ich  that  prii^ce  lost  his 
kingdom  and  his  life. 

Ferdinand  11^  king  of  Leon:  d.  1188.  He 
was  the  son  of  Alphonso  VIII.,  and  in  a  war 
with  Portugal  made  the  king,  Alphonso  Hcn- 
riquez,  prisoner.  In  the  reign  ot  this  prince 
the  military  order  of  St.  James  was  instituted, 
1 177,  for  the  purpose  of  defending  the  dominions 
Of  the  Christian  powers  •  against  the  Saracens. 

Ferdinand  IIL  (sumamed  ^'Tre  Saint*), 
king  of  Castile  and  Leon:  b.  about  1200;  d. 
Seville,  Spain,  y)  May  1252.  He  was  the  son 
of  Alphonso  iX.,  and  obtained  the  crown  of 
Castile  by  the  abdication  of  his  mother,  Beren- 
garia,  in  1217,  and  that  of  Leon  by  the  death 
of  his  father  m  1230.  He  took  many  places  from 
the  Moors,  was  canonized  by  Pope  Oement  X., 
and  is  regarded  as  the  founder  of  the  University 
of  Salamanca. 

Ferdinand  IV.,  king  of  Castile  and  Leon: 
b.  Seville  1285;  d.  1312.  He  succeeded  to  the 
throne  of  Castile  in  1295,  at  the  death  of  his 
father,  Sancho  IV. 

Ferdinand  V.  (suraamed  *The  Catho- 
uc*),   king  of  Aragon:  b.  Sos,  Aragoa   7^ 


March  1453;  6.  Madrigalejo,  Spain,  23  Jan.  1516." 
On  18  Oct.  1469  he  married  Isabella  of  Castile 
(q.v.)  and  thus  brought  about  a  close  con- 
nection between  Aragon  and  Castile,  although 
both  kingdoms  continued  to  be  governed  sepa-' 
rately,  for  Isabella  allowed  her  husband  no  other 
share  in  the  government  of  Castile  than  the 
privilege  of  affixing  his  signature  to  the  de- 
crees, and  of  unitihg  his  acms  with  her  own. 
With  Ximenes  they  raised  Spain  to  an  eminence 
which  she  had  never  before  attained  After  a 
fierce  war  of  10  years  they  .conquered  Granada 
(1491),  the  only  kingdom  of  which  the  Moors 
yet  retained  possession  in  Spain;  but  the  most 
brilliant  event  of  their  reign  was  the  discovery 
of  America;  for  which  Isabella  had  furnished  the 
ships,  and  which  made  them  sovereigns  of  a  new 
world.  (See  Colvmbus.)  This  politic  prince* 
laid  the  foundation  of  the  Spanish  ascendency  ia 
Europe  by  the  acquisition  of  Naples  (i503)>  by 
means  of  his  general  Gonsalvo  of  Cordova,  and 
by  the  conquest  of  Navarre  (15 12);  but  his 
policy  was  sometimes  deceitful  and  despotic 
These  stains  obscure  the  great  qualities  which 
made  him  tlie  first  monarch  of  his  time.  It  was 
during  his  reign  that  the  court  of  the  Spanish 
Inquisition  was  established  (1480).  In.i49f  he 
expelled  the  Jew&  from  the  kingdom,  and  ban- 
ish^ the  Moors  in  1501.  Two  yeats  after  the 
death  of  his  wife,  Isabella,  which  took  place  in 
I5a4»  he  married  Germaine  de  Foix.  See  Pres-  . 
cott,  ^The  Reign  of  Ferdinand  and  Isabeik^. 
(1837). 

Ferdinand  VL,  king  of  Spain:  b.  23  Sept. 
1712;  d.  Villaviciosa,  10  Apg.  i7S9»  He  was 
the  son  of  Philip  V.,  and  ascended  the  throne  in 
1746.  He  promoted  the  internal  welfare  of  his 
country,  reorganized  the  navy,  encouraged  manu-  . 
factures,  and  by  his  judicious  political  conduct 
placed  his  elder  brother  on  the  throne  of  Naples, 
and  another  under  the  ducal  canopy  of  Parma. 

Ferdinand  VII^  king  of  Spain:  b.  San 
Ildefonso  13  Oct  1784;  d.  Madrid  29  Sept 
1833.  He  was  the  eldest  son  of  Charles  IV. 
From  the  earliest  years  he  manifested  a.  strong 
dislike  to  the  favorite  Godoy,  yrho  ruled  both 
the  king  and  queen;  and  in  iBoy  was  arrcsfed  as 
a  conspirator.  After  the  populafr  rising  at  Aran- 
juer,  in  March  1808,  his'  father  was  forced  to 
abdicate  in  his  favor.  A  month  later,  having 
been  induced  to  meet  Napoleon  at  Bayonne,  he 
himself  abdicated  in  turn,  placing  the  crown  at 
the  disposal  of  Napoleon,  who  at  once  gave  it 
to  his  brother  Joseph.  Ferdinand  was  kept  a 
prisoner  at  Valen^ay  till  1813,  when  Napoleon 
offered  to  re-establish  him  on  his  throne.  He 
returned  to  Spam  in-Miarch  i8i4»  having  previ- 
ously promised  to  maintain  the  constitution  of 
1812.  In  spite  of  his  promise  he  annulled  this 
constitution  an4  dissolved  the  Cortes  two 
months  after  his  return.  In  consequence  of  this 
and  of  his  arbitrary.  rMle  a  militaiy  insurrection 
broke  out  j  Jan.  1820.  The  rebels  were  at  first 
successful,  and  Ferdinand  was  obliged  to  swear 
to  the  constitution  of  1812;  but  having  received 
support  from  Louis  XVIII.  of  France,  who . 
sent  an  army  to  his  aid,  commanded  by  his 
nephew,  the  Duke  of  Angoulcme,  he  was  ulti- 
mately enabled  to  suppress  the  insurrection,  and 
to  make  his  authority  once  more  absolute  in 
Spain.*  Ferdinand  was  married,  four  times,  but* 
only  left  one  daughter,  Isabella,  by  his  fourth 
wife.  Maria  Christina  of  Naples.    By -a  decree  ^T^ 

Digitized  by  VjOOQIC 


FERDINAND  ^  PBRQUSON 


issued  29  March  1830.  called  the  Pragmatic 
Sanction,  he  abolished  the  act  of  1713,  by  which 
Philip  V.  had  excluded  women  from  the  throne 
of  Spain.  He  then  left  his  crown  to  his  daugh- 
ter Isabella,  to  the  exclusion  of  his  brother,  Don 
Carlos.  It  was  during  the  reign  of  this  king 
that  the  Spanish  colonies  in  South  America 
broke  away  from  the  mother  country. 

Ferdinand  III.»  Joseph  John  Baptist, 
grand  duke  of  Tuscany  and  archduke  of  Aus- 
tria: b.  6  May  1769;  d.  Florence,  Italy,  18  June 
1824.  He  succeeded  his  father,  the  Emperor 
Leopold  II.,  as  grand  duke  of  Tuscany,  in  1790. 
He  was  the  first  sovereign  to  acknowledge  the 
French  Republic,  and  although  compelled  to 
join  the  first  coalition  against  it,  took  the  first 
opportunity  of  withdrawing.  In  spite  of  this 
he  was,  in  1799,  at  the  time  of  the  second  coali- 
tion, deprived  of  his  dominions,  which,  at  the 
Peace  of  Luneville,  in  1801,  were  given  to  the 
Prince  of  Parma.  He  afterward  received  as 
compensation  the  duchy  of  Salzburg,  in  Ger- 
many, with  the  title  of  elector.  In  1805  he  ex- 
changed Salzburg  for  the  grand-duchy  of  Wiirz- 
burg;  in  1806  he  joined  the  Confederation  of 
the  Rhine,  and  till  1813  remained  a  faithful  ally 
of  Napoleon.  By  the  first  Peace  of  Paris  (30 
May  1814)  he  recovered  his  hereditary  domin- 
ions. See  Inghirami,  ^Storia  della  Toscana^ 
(1843) ;  Thayer,  <Dawn  of  Italian  Independ- 
.  ence^  (1893);  Tivaroni,  ^Italia  Durante  il 
Dominio  Austriaco^    (1892-4). 

Ferdinand  IV^  grand  duke  of  Tuscany: 
b.  10  June  1835 ;  d.  17  Jan.  1968.  He  was  a 
son  of  Leopold  1 1.,  whom  he  succeeded  in  1859, 
and  in  i860  his  country  was  incorporated  with 
the  kingdom  of  Sardinia  and  subsequently  with 
the  kingdom  of  Italy. 

Ferdinand,  duke  of  Brunswick,  German 
field  marshal ;  b.  Wolfenbiittel  12  Jan.  1721 ;  d. 
Brunswick  3  July  ^1792.  Entering  the  Prussian 
service  in  1740  he 'rose  rapidly  and  became  one 
of  the  famous  commanders  of  the  age.  He  was 
also  noted  for  his  patronage  of  science  and  art 
as  well  ^s  for  his  many  benevolences. 

Ferdinand,  Maadmilian*  prince  of  Bulga* 
ria:  k  Vienna  26  Feb.  1861.  He  is  the  young- 
est son  of  Prince  Augustus  of  Saxe-Coburg. 
and  w^s  offered  and  accepted  the  rulershij)  of 
Bulgaria  in  1887.  In  1896  Turkey  recognized 
his  election  as  ruler  and  1  urged  the  other  inter- 
ested powers, to  do  so,  and  in  April  following, 
the  acts  of  reqonciliation  and  recognition  were 
completed  by  his  being  received  by  the  czar  and 
the  diplomatic  corps  at  St.   Petersburg. 

Ferdinand,  Victor  Albert  Meinrad,  prince 
of  Rumania:  b.  Sigmaringen,  Prussia,  24  Aug. 
1865.  He  is  the  second  son  of  Prince  Leopold 
of  HohenzoHem  and  nephew  of  Charles  I.  of 
Rumania,  and  was  declared  heir  presumptive  to 
the  Rumanian  crowri  in  November  1888.  In  the 
following  March  he  was  granted  the  title  of 
Prince  of  Rumania  and  declared  successor  to  the 
crown.  He  married  Maria,  eldest  daughter  of 
the  Duke  of  Edinburgh,  in  January    1893. 

Ferdinand,  a  noted  figure  in  Shakespeare  s 
^Tempest,^  He  is  the  son  of  the  King  of 
Naples,  and  after  being  shipwrecked  through 
the  magic  of  Prosper©,  on  the  latter's  enchanted 
island,  falls  in  love  with  Prospero's  daughter, 
Miranda. 


Ferentino,  fa-ren-te'no  (ancient  Ferenti- 
num),  Italy,  city  in  the  province  of  Latium,  six 
miles  northwest  of  the  town  of  Frosinone.  It 
belonged  to  the  Volsci,  under  whom  it  rose  to 
be  a  place  of  considerable  importance,  and  it 
still  exhibits  the  remains  of  ancient  walls,  built 
of  hewn  stone  without  mortar.  It  is  the  see 
of  a  bishop.    Pop.  9,096. 

Feretory,  fer'e-to-ri  the  bier  or  shrine 
containing  the  relics  of  saints  borne  in  pro- 
cessions, which  was  usually  done  upon  their 
feast  days,^  as  a  token  of  gratitude  in  times  of 
public  rejoicing,  or  to  obtain  some  favor  in  sea- 
sons of  calamity.  The  type  of  a  feretory  is 
a  coffin,  but  the  form  is  usually  that  of  a  ridged 
chest,  with  a  roof-like  top.  It  was  made  of 
precious  metals,  wood,  or  ivory. 

Ferghanah,  or  Ferganah,  fer>ga'na,  a 
province,  since  1876,  of  Russian  West  Turkestan, 
formerly  the  khanate  of  Kokand,  lying  among 
the  western  ranges  of  the  Tian-Shan  Mountains ; 
area,  35,654  square  miles,  four  fifths  of  which 
are  mountainous,  the  Tchotkal  Mountains  being 
in  the  north,  and  the  Ala-tau  and  the  Trans- Ala- 
tau  chain  in  the  south.  The  rest  of  the  province 
consists  of  the  fertile  irrigated  plain  of  the  Sir- 
Daria  (Jaxartes),  which  traverses  Ferghanah 
from  northeast  to  southwest  The  chief  towns 
are  Kokand,  capital;  Margelan,  Namangan,  and 
Andidjan.       Pop.,  estimated,  1,560411. 

Fergus  (f  ur'gus)  Falls,  Minn,  city,  county- 
seat  of  Otter  Tail  County;  on  the  Red  River, 
the  Northern  P.  and  the  Great  N.  R.R.'s. 
It  is  in  the  heart  of  the  *park*  section 
of  the  State,  being  surrounded  by  prairie  land 
and  forests  of  pine  and  hardwood  and  the  Park 
Region.  It  contains  the  Norwegian  Lutheran 
College,  high  school,  public  library,  State  Hos- 
pital for  the  Insane,  waterworks,  electric  lights, 
several  banks  and  newspapers.  The  manufac- 
tures are  flour,  lumber,  wagons,  sleighs,  woolen 
Snoods,  furniture,  brooms,  etc.  Fop.  (19 10) 
6,887. 

Ferguson,  Adam,  Scottish  writer:  b. 
Logierait,  Scotland,  20  June  1723;  d.  St.  An- 
drews 22  Feb.  1816.  He  was  graduated  at  the 
University  of  St.  Andrews  in  1742;  was  profes- 
sor of  natural  philosophy  in  Edinburgh  Univers- 
ity in  1759,  and  of  mental  and  moral  philosophy 
1764-85;  and  was  later  professor  of  mathe- 
matics. He  wrote:  ^Institutes  of  Moral  Philos- 
ophy >  (1769);  ^History  of  the  Progress  and 
Termination  of  the  Roman  Republic^  (1782) ; 
<  Principles  of.  Moral  and  Political  Science* 
(1792),  etc.    ■ 

Ferguson,  Henry,  American  educator:  b. 
Stamford,  Conn.  He  was  graduated  at  Trinity 
College  1868,  and  entered  Episcopal  wiinistry 
1873.  He  was  rector  of  Christ  Church,  Exeter, 
N.  H.,  1872-8,  and  rector  of  Trinity  Church, 
Claremont,  N.  H.,  1878-80.  Since  1883  he  has 
been  professor  of  history  and  political  economy 
at  Trinity  College.  He  has  published:  *Four 
Periods  in  the  Life  of  the  Church,*  <  Essays  on 
American  History.* 

Ferguson,  James,  Scottish  physicist:  b- 
Keith,  Banffshire,  25  April  1710;  d.  London  16 
Nov.  1776.  As  soon  as  his  age  would  permit 
he  was  employed  by  a  farmer  to  tend  his  sheep* 
in  which  situation  he  acquired  a  knowledge  of 
the  stars  and  constructed  a  celestial  globe.  This 
extraordinary  ingenuity  becoming  known  he  was 
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enabled  to  obtain  instruction  in  mathematics 
and  drawing,  in  which  latter  art  liis  improve- 
ment was  so  rapid  that  he  drew  portraits  in 
miniature,  by  which  employment  he  supported 
himself  lor  some  years.  In  1743  he  went  to 
London,  where  he  published  astronomical  tables 
and  lectures  and  lectured  on  experimental  philos- 
ophy. In  1763  he  was  chosen  a  Fellow  of  the 
Royal  Society,  without  the  usual  fees.  His  chief 
works  arc:  ^Astronomy  Explained  on  Sir  Isaac 
Newton's  Principles*  (i7So  —  many  editions)  ; 
*  Lectures  on  Select  Subjects  in  Mechanics,  Hy- 
drostatics, Pneumatics,  and  Optics*  (1760); 
^Analysis  of  a  Course  of  Lectures  on  Mechanics, 
Pneumatics,  etc.*  (1763)  ;  ^  Young  Gentleman's 
and  Lady's  Astronomy*  (1768)  ;  introduction 
to  Electricity*  (1770) ;  ^Select  Mechanical  Ex- 
ercises* (1773)  ;  ^The  Art  of  Drawing  in  Per- 
spective* (1775).  Most  of  his  works  were  very 
|x>pular. 

Ferguson,  James,  American  '  astronomer 
and  civil  engineer:  b.  Perthshire,  Scotland,  31 
Aug.  1797 ;  d.  26  Sept.  1867.  In  his  infancy  he 
was  brought  to  New  York  (1800),  and  on  reach- 
ing manhood  worked  as  an  assistant  engineer  in 
the  excavation  of  the  Erie  canal  (1817-19)..  The 
three  following  years  he  was  employed  as  assist- 
ant surveyor  to  the  boundary  commission  ap- 
pointed to  carry  out  the  provisions  of  the  Treaty 
of  Ghent  From  1822  to  1827  he  was  astro- 
nomical surveyor  on  the  same  work."  The  pur- 
suit of  practical  astronomy  occupied  his  later 
life,  and  as  assistant  astronomer  of  the  United 
States  Naval  Observatory,  he  discovered  sev- 
eral asteroids,  and  was  a  frequent  contributor 
to  scientific  magazines. 

Ferguson,  Lady  Mary  Catharine,  Irish 
writer:  b.  Stillorgan  County,  Dublin,  Ireland, 
1S23.  She  was  married  in  1848  to  Sir  Samuel 
Ferguson  (q.v.).  She  has  published  ^The  Irish 
Before  the  Conquest*  (1867)  ;  <Life  of  William 
Reeves*  (1893) ;  *Sir  Samuel  Ferguson  in  the 
Ireland  of  His  Day*  (1896),  and  edited  her 
husband's  works  (1887-97). 

Ferguson,  Patrick,  British  soldier  and  in- 
ventor of  the  breech-loading  rifle:  b.  Pitfour, 
Scotland,  1744 ;  d.  King's  Mountain,  S.  C,  7  Oct. 
1780.  Entering  the  army  in  1759,  he  served  in 
Germany  and  Tobago.  In  1776  he  patented  his 
rifle,  firing  seven  shots  a  minute,  and  sighted 
for  ranges  of  from  100  to  500  yards;  and  with 
it  he  armed  a  corps  of  Loyalists,  who  helped  at 
the  battle  of  Brandywine  (1777)  to  defeat  the 
American  army.  He  himself  had  a  chance  there 
of  picking  off  an  officer,  but  "  let  him  alone,  dis- 
gusted with  the  idea  of  firing  at  the  back  of  an 
unoflFending  individual,  who  was  acquitting  him- 
self very  coolly  of  his  duty.**  Next  day  he 
learned  that  the  officer  was  Washington.  Three 
years  later,  Ferguson  fell,  defending  King's 
Mountain,  S.  C,  with  800  militia,  agamst  1,300 
Americans. 

Ferguson,  Robert  (surnamed  *^The  Plot- 
ter*), Scottish  conspirator:  b.  near  Alford, 
Aberdeenshire,  about  1637 ;  d.  1714.  He  went  to 
England  about  1655  and  in  1662  was  ousted  as 
a  Presbyterian  from  the  Kentish  vicarage  of 
Godmersham.  He  played  for  lo  years  a  lead- 
ing part  in  every  treasonable  scheme  against  the 
last  two  Stuart  kings,  and  twice  had  to  flee  the 
kingdom.  But  after  the  Revolution  he  changed 
sides,  and  conspired  as  busily  for  the  losing 
Jacobite  cause.  He  wrote :  ^History  of  the  Revo- 


lution* (1706);  ^Qualifications  Requisite  in  a 
Minister  of  State*  (1710) ;  etc.  See  James 
Ferguson,  < Ferguson  the  Plotter*  (1887),  ibid 
<Two  Scottish  Soldiers*  (1888). 

Ferguson,  Sir  Samuel,  Irish  poet:  b.  Bel- 
fast, Ireland,  10  March  1810;  d.  Howth,  Ireland, 
9  Aug.  1886.  In  early  life  he  was  a  prominent 
member  of  the  Irish  bar ;  in  1867  was  appointed 
deputy  keeper  of  the  public  records  of  Ireland; 
and  in  1878  was  knighted  in  recognition  of  his 
antiquarian  and  literary  accomplishments.  He 
will  best  be  remembered  as  the  author  of  the 
stirring  poem,  *The  Forging  of  the  Anchor,* 
whieh  first  appeared  in  <  Blackwood's  Magazine.* 
Chief  among  his  other  publications  are:  ^Lays 
of  the  Western  Gael*  (1^4)  ;  ^Congal*  (1872), 
a  poem  in  five  books;  ^Poetos*  (r88o)  ;  <Shake- 
spearean  Brevities*  (1882). 

Fergusson^  Arthur  Walsh,  American  lin- 
guist: b.  Benicia,  Solano  County,  Ca!.,  4  Dec 
1859;  d  Manila,  P.  I.,  29  Jan.  1908.  He  was 
graduated  at  St.  Augustine  College,  Benicia,  in 
1877,  and  at  the  Georgetown  University  Law 
Sdiool  in  1885.  In  1809  he  became  official  in- 
terpreter of  the  American  conference  at  Wash- 
jngtoo.  Subsequently  he  was  secretary  of  the 
Interoational  American  Monetary  Commission 
in  /1891 ;  official  interpreter  of  the  Intercontinen- 
tal Railroad  Commission  in  the  same  year;  sec- 
retary of  the  United  States  Chilean  Claims  Com- 
mission in  1893;  secretary  of  the  United  States 
and  Venezuelan  Claims  Commission  in  1894; 
chief  transbtor  of  the  Bureau  of  American  Re- 
publics in  1897 ;  official  interpreter  of  the  Amw- 
ican  and  Spanish  Peace  Commission  at  Paris 
in  1898;  and  Spanish  secretary  of  the  United 
States  Philippine  Commission  in  igoQ. 
'  FerguMon,  James,  Scottish  writer  on 
architecture  and  archseologrical  subjects:  b.  Ayr, 
Scotland,  22  Jan.  1808 ;  d.  London  9  Jan.  1^. 
He  went  to  India  as  partner  of  an  important 
commercial  house,  started  an  indigo  factory  on 
his  own  account,  and  after  some  years  retired 
from  business  to  devote  himself  to  the  study  of 
architecture  and  early  civilizations.  In  xS^S  he 
published  illustrations  of  the  Rock-cut  Tcniples 
of  India* ;  in  1849,  ^A  Historical  Enquiry  Into 
the  True  Principles  of  Beauty  in  Art* ;  in  i$si» 
<The  Palaces  of  Nineveh  and  Perscpolis  Re- 
stored* ;  in  185s  ^Illustrated  Hand-book  of  Ar- 
chitecture* ;  in  1862,  ^History  qf  the  Modern 
Styles  of  Architecture,*  a  sequel  to  the  hand- 
book, both  being  afterward  combined  in  his 
^History  of  Architecture  in  All  Countries,  From 
the  Earliest  Times  to  the  Present  Day*  (1865-7), 
and  completed  by  a  < History  of  Indian  and 
Eastern  Architecture*  (3876).  He  also  wrote 
<Fire  and  Serpent  Worship^ ;  *Rude  Stone 
Monuments  in  All  Countries.*  He  ranks  among 
the  foremost  writers  upon  architecture. 

Fergusson,  Rohert,  Scottish  poet:  b. 
Edinburgh  17  Oct  1750;  d.  16  Oct.  1774.  He 
became  clerk  in  a  law  office,  and  wrote  poems 
both  in  pure  English  and  in  the  Scottish  dia- 
lect, the  latter  being  much  sujjerior  to  iJie 
former.  His  best  productions  display  a  rich 
fund  of  natural  humor,  keen  powers  of  observa- 
tion, and  an  excellent  command  of  language.  He 
was  buried  in  the  Canongate  churchyard,  Edin- 
burgh, where  Burns  erected  a  monument  to  the 
memory  of  this  kindred  genius.  His  <  Poems* 
first  appeaireu  in  1773,  and  have  been  often  re- 
printe'*  T 
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Pergusson,  Sir  WilUmn,  English  sur- 
geon: b.  Prestonpans,  Scotland,  20  March,  1808; 
d.  London  10  Feb.  1877 ;  and  educated  at  Edin- 
burgh University.  Sir  William  was  one  of  the 
leading  consulting  surgeons  in  Europe,  the  au- 
thor of  ^A  System  cf  Practical  Surgety,^  and 
the  inventor  Of  numerous  surgical  iitstruments 
embodying  ingenious  improvements.  He  was 
created  a  baronet  in  .  1865,  *in  consideration  of 
distinguished  merit  and  eminence  as  a  sur- 
geon.** 

Fcriae,  fe'ri-e,  in  ancient  Rome,  public 
liolidays,  during  which  all  labor  ceased,  and!  all 
judicial  arid  political  proceedings  were  suspend- 
ed. The  feoae  were  divided  into  two  classes, 
feneral  holidays  and  private  holidays,  observed 
y  certain  familiesj.  or  individuals.  On  these 
days  the  temples  were  visited,  and  prayers  and 
sacrifices  offered. 

Feringhee,  or  Feringee^  fe-ring'ge,  the 
name  given  by  the  Hindus  to  the  English  and 
other  Europeans.  The  word  is  intended  to  be 
disrespectful  rather  than  complimentary. 

Feriiio,  Pierre  Marie  Barth61emy,  petr 
mare  bartalme  fare'no.  Count  of,  Frendh 
general:  b.  Caravaggio,  Lombardy,  1747;  d. 
Paris  28  June  i8i6.  Having  entered  th«  Aus- 
trian army,  -he  served  in  the  Seven  Years*  war, 
but  being  unjustly  treated  by  the  Austrian  gov- 
ernment, went  to  France  in  1789,  and  rose  to 
prominence  in  the  French  army.  The  courage 
which  he  displayed  at  the  defense  of  the  bridge 
of  H'cningen  procured  for  him  the  rank  of 
grand-officer  of  the  Legion  of  Honor  (1804),  as 
well  as  the  title  of  senator.  In  180B  he  was 
made  a  count.  Having  voted  for  the  deposition 
of  Napoleon,  Ferino  received  from  Louis  XVIH. 
•the  oro6&  of  St.  Louis,  .as  well  a^  letters  of 
naturalization,  which  in  consequence  ot  Uie  sep- 
aration of  Lombardy  from  France  had  become 
neceseary  in  order  to  entitle  him  to  sit  in  t^e  new 
chamber  of  peers.  The  name  of  this  general  is 
written  on  the  east  side  of  the  triumphal  Arc  4e 
retoUe. 

Fermanagh,  f^-man'a,  an  inland  county, 
in  the  province  of  UlsteVj  Ireland;  area,  714 
square  miles.  The  county  is  divided  lengthwise 
into  two  nearly  equal  portions  by  Lough  Erne. 
The  principal  towns  are  Enniskillen  and  Fer- 
managh.   Its  port  is  Ballyshannon.    P6p.  65,300. 

Permat^  Pierre  de,  pe  ar  de  far  ma,  French 
mathematician :    b.    Montauban    1601 ;    d.   Tou- 

.  louse  12  Jan.  1665.  He  was  engaged  in  his  youth 
with  his  friend  Pascal  in  very  profound  investi- 

..gatigns  as  to  figured  numbers,  on  which  he  after- 
ward  founded   his   calculation   of  probabilities, 

.  of  which  he  may  be  considered  the  mventor.  He 
also  devoted  particular  attention  to  the  general 
theory  of  nuinbers,  and  made  many  important 
discoveries  in  regard  to  it,  far  outstripping  any 
of  his  predecessors;  he  squared  the  parabola  in 
a  much  simpler  way  than  Archimedes  had  done, 
and  contributed  greatly  to  the  progress  of  geom- 
etry. His  method  of  finding  the  greatest  and 
least  ordinates  of  curve  lines  is  closely  analo- 
gous to  the  method  of  the  differential  calculus, 
then  utiknown.  He  carried  on  a  keen  controversv 
with  Descartes,  whose  ^^Georaetry  and  Optics' 
were  at  variance  with  his  ^Theoria  de  Maximis 
et  Minimis.'  Letters  of  his,  written  in  1636, 
prove  that  he  was  acquainted  with  the  method 
of  representing  curves  by  equations  before  the 


publication  of  the  <  Geometry  >  of  Descartes,  faencr 
M.  Libri  has  declared  that  he  shares  with  Des- 
cartes the  honor  of  having  invented  the  mode  of 
applving  algebra  to  geometry.  His  collected 
works  were  published  after  his  death,  under  the 
title  of  ^.Vana  Opera  Mathematical  (1679). 

Fermat's  Last  Theorem,  the  celebrated 
proposition  that  the  equation  Xn  -h  Y^  =  Zn 
cannot  be  satisfied  by  integral  values  of  X,  Y,  and 
Z,  and  when  n  is  an  integer  greater  than  2.  It 
was  stated,  though  without  proof,  by  the  French 
mathematician  Pierre  de  Fcrmat,  about  250  years 
ago..  Proofs  have  been  found  for  many  other 
remarkable  theorems  in  the  theory  of  numbers 
that  were  given  by  Fermat  in  the  same  manner, 
but  this  one  has  resisted  all  attempts  at  demon- 
stration. There  is  no  sufficient  reason  to  believe 
it  false,  and  it  has  indeed  been  proved  to  be  true 
for  every  value  of  n  from  3  up  to  about  97,  and 
also  for  many  special  values  greater  than  this; 
but  no  general  proof,,  valid  for  all  values  of  n, 
has  yet  been  given.  Many  interesting  things 
about  the  equation  -have  been  established,  how- 
ever. It  is  true  for  n,  for  example,  if  it  is  true 
for  any  factor  of  n;  and  this  has  led  mathe- 
maticians to  limit  their  study  of  it  to  the  case 
in  which  n  is  a  prime  number.  When  n  is  prime, 
it  is  easy  to  show  that  the  equation  cannot  be 
satisfied  if  any  one  of  the  three  numbers  X,  Y, 
and  Z  is  prime.  It  is  also  easy  to  show  that 
when  n  is  prime  there  is  no  solution  unless 
X  +  Y  —  Z  is  divisible  by  n.  Many  other  simi- 
lar properties  are  also  known,  but  the  general 
demonstration  of  the  proposition  does  not  ap- 
pear to  be  possible  by  any  of  the  methods  with 
which  mathematicians  are  now  familiar. 

Ferment  OOs,  in  chemistry,  volatile  oils 
produced  by  the  fermentation  of  various  plants, 
not  originally  contained  therein,  and  different 
from  the  oils  which  are  extracted  from  the  un- 
fermented  plants  by  distillation  with  water. 
They  were  known  to  the  alchemists,  and  by  them 
designated  quintessences.  Ferment  oils  are  for 
the  most  part  more  soluble  in  water  than  ordi- 
nary volatile  oils. 

Fermentation  (from  Lat.  fermentare^ 
from  fervere,  to  boil),  a  term  whose  meaning 
has  undergone  considerable  changes  at  different 
times  in  consequence  of  the  progress  of  chemistry 
and  biology.  By  the  alchemists  it  was  often 
used  to  describe  any  reaction  accompanied  by 
boiling  or  effervescence,  even  when  purely  in- 
organic, but  among  older  meanings  that  which 
comes  nearest  to  its  present  signification  has 
relFerence  to  its  use  to  describe  such  familiar 
but  mysterious  processes  as  the  transformation 
of  grape- juice  into  wine,  the  formation  of 
alcohol  from  the  saccharine  fluids  prepared 
from  cereals,  and  the  raising  of  the  dough 
in  bread  making.  Closer  examination  has  shown 
that  these  processes  are  only  a  few  out  of 
many  of  a  similar  kind,  and  now  all  such  pro- 
cesses are  included  under  the  name  fermen- 
tation. In  its  present  sense  it  may  be 
defined  as  including  all  chemical  changes  brought 
about  through  the  agency,  immediate  or  at  least 
apparently  immediate,  of  micro-organisms  or  of 
organic  substances  immediately  derived  from  the 
vegetable  or  animal  kingdom,  these  substances 
remaining  essentially  the  same  after  the  reaction 
as  they  were  before  it.  The  organism  or  sub- 
stance which  produces  the  fermentation  is  known 
as  a  ferment,  and  in  accordance  with  the  fore- 
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going  definition  ferments  may  be  divided  into 
two  main  groups,  namely,  (i)  organized  or 
formed  ferments,  and  (2)  unorganized,  un- 
formed, or  soluble  ferments,  usually  called 
eneymes.  Both  kinds  are  nitrogenous  organic 
bodies  of  somewhat  unstable  character,  and  in 
both  cases  the  amount  of  ferment  required  to 
transform  a  given  amount  of  the  fermentable 
substance  is  relatively  very  small.  The  organized 
ferments  are,  however,  living  bodies  of  micro- 
scopic size  belonging  to  the  groups  of  fungi  and 
bacteria,  and  are  therefore  capable  of  growth 
and  reproduction,  while  the  enzymes  are  lifeless 
substances  of  definite  chemical  composition. 
The  action  of  the  enzymes,  accordingly,  is  often 
separated  from  that  of  the  organized  ferments 
and  not  included  under  the  term  fermentation, 
but  the  present  state  of  our  knowledge  does  not 
seem  to  offer  sufficient  warrant  for  such  a 
course. 

The  enzymes  or  unorganized  ferments  play 
an  important  part  in  the  vegetable  and  animal 
kingdoms.  Thus,  the  solid,  insoluble  reserve 
materials  stored  up  in  the  seeds,  roots,  under- 
ground stems,  and  other  parts  of  plants  are  by 
their  means  transformed  into  soluble  substances 
capable  of  being  diffused  throughout  the  plant- 
body.  These  enzymes  are  of  protoplasmic  origin, 
and  are  complex  proteid  compounds.  The  exact 
nature  of  their  action  is  unknown,  but  all,  or 
nearly  all,  produce  their  changes  by  a  process 
known  as  hydrolysis,  the  nature  of  which  may 
be  best  elucidated  by  citing  a  particular  instance, 
the  action  of  the  enzyme  invertase  or  invertin 
(see  below)  on  cane-sugar.  The  molecule  of 
cane-sugar  under  the  influence  of  the  ferment 
takes  up  a  molecule  of  water,  which  becomes 
fixed,  that  is,  incorporated  with  it,  and  then  the 
combination  resolves  itself  into  the  two  simpler 
sugars,  dextrose  and  levulose.  The  equation  is  as 
follows :  CuH«On  +  H,0  =  CJImO.  +  C.H«0*. 
The  enzyme  remains  apparently  unchanged,  and 
a  very  small  quantity  of  it  seems  capable  of 
transforming  an  indefinite  amount  of  the  sub- 
stance on  which  it  acts.  In  one  case,  however, 
it  has  been  proved  that  the  enzyme  forms  a 
compound  with  the  fermentable  substance,  and 
that  the  final  products,  including  the  enzyme, 
are  then  produced  by  the  solution  of  this  com- 
pound in  water.  This  is  probably  the  mode  of 
action  in  all  cases,  and  it  is  certainly  much  more 
intelligible  than  the  former  explanation  by 
catalytic  or  contact  action.  The  optimum  tem- 
perature for  most  enzymes  is  between  85®  and 
120**  R,  and  they  are  most  active  in  the  dark. 
The  best-known  enzyme  is  diastase,  which  is 
present  in  malted  grain  and  converts  starch  into 
maltose  and  dextrin.  Other  enzymes  are:  in- 
vertase, already  referred  to;  cytase,  which  acts 
chiefly  on  the  cellulose  of  the  cell-walls  of  grain 
and  other  seeds ;  inulase,  which  transforms  inulin 
into  levulose  in  various  bulbs  and  tubers;  emul- 
sin,  which  decomposes  the  glucoside  amygdalin 
of  many  rosaceous  plants  into  glucose,  benzoic 
aldehyde,  and  hydrocyanic  acid ;  pepsin,  found  in 
gastric  juice;  trypsin,  secreted  by  the  pancreas; 
zymase,  to  which  the  alcoholic  fermentation  has 
been  ascribed;  and  urase,  to  which  the  fermenta- 
tion of  urea  into  ammonium  carbonate  is  pri- 
marily due. 

The  organized  ferments,  or  micro-organisms 
concerned  in  fermentation,  all  belong  to  the 
group  of  cryptogamic  plants  known  as  Fungi, 


and  their  near  allies  the  Bacteria.  The  most 
highly  organized  members  of  this  group  con- 
cerned in  fermentation  are  some  of  the  molds, 
but  their  part  in  fermentation  is  of  little  im- 
portance, and  we  need  not  further  consider 
them.  We  may  therefore  discuss  the  micro- 
organisms of  fermentation  under  the  two  heads : 
(i)  Saccharomycetes»  or  Yeast- Fungi,  and  (2) 
Schizomycetes,  or  Bacteria.  The  Saccharo- 
mycetes  are  minute  unicellular  plants  of  an  oval 
shape,  surrounded  by  a  cell-wall  and  containing 
granular  i>rotoplasm  in  which  several  vacuoles 
are  conspicuous.  They  reproduce  themselves 
by  gemmation  or  budding,  and  by  this  means 
chains  of  cells  closely  resembling  the  hyphae 
of  a  mycelium  are  formed;  but  very  few  species 
develop  any  true  mycelium,  such  as  we  find  in 
the  molds  and  other  fungi.  The  Bacteria, 
Schizomycetes,  or  Fission-Fungi,  are  a  very  im- 
portant group  of  microscopic  cryptogams  usually 
classed  with  the  fungi.  Their  importance  arises 
not  only  from  the  part  they  play  in  fermenta- 
tions, but  also  from  their  widespread  activity 
in  the  order  of  nature,  and  especially  from  their 
action  in  producing  numerous  zymotic  diseases 
in  man  and  other  animals.    See  Bacteria. 

The  yeast- fimgi  cannot  assimilate  free  nitro- 
gen, but  they  can  extract  it  from  salts  of  am- 
monia and  from  various  organic  bodies.  They 
can  take  up  carbon  from  sugars,  glycerin,  tartaric 
acid,  citric  acid,  acetic  acid,  ethyl  alcohol,  ben- 
zoic acid,  phenol,  and  other  organic  bodies ;  but 
they  can  obtain  their  nutriment  only  in  the 
presence  of  such  substances  as  potash,  lime,  and 
phosphoric  acid.  Unlike  nearly  all  the  bacteria, 
the  yeasts  can  live  in  acid  media  if  the  acid  be 
not  present  in  excessive  quantity.  The  presence 
of  free  oxygen  is  very  favorable  to  the  growth 
of  yeast-fungi,  but  under  these  conditions  the 
transformation  of  sugar  into  alcohol  greatly 
diminishes  in  vigor.  If,  however,  free  oxygen 
be  excluded,  fermentation  proceeds  vigorously. 
The  optimum  temperature  for  the  growth  of 
yeast-fun^i  is  from  77^  to  86°  F.,  and  they  seem 
to  be  quite  indifferent  to  light  and  electricity. 
Bacteria  assimilate  nitrogen  most  readily  from 
peptone,  but  many  other  substances  can  also 
yield.  Carbon  is  most  readily  taken  up  from 
sugars,  glycerin,  tartrates,  citrates,  lactates,  ace^ 
tates,  etc.  Most  bacteria  are  unfavorably  in- 
fluenced by  light,  and  ih  respect  to  temperature 
there  is  a  great  diversity  among  the  different 
species,  some  flourishing  at  60*  to  70*  C.  and 
others  at  freezing  point,  but  for  several  of  the 
best-known  species  the  optimum  temperature  is 
25*  to  35°  C.  The  obligate  aerobic  lorms  canr 
not  live  in  the  absence  of  free  oxygen,  while 
the  obligate  anaerobic  kinds  are  destroyed  by  the 
smallest  trace  of  free  oxygen.  Between  these 
two  extremes  we  have  facultative  aerobic 
species,  which  are  generally  anaerobic,  but  can 
tolerate  some  free  oxjrgen,  and  facultative 
anaerobic  species,  generally  aerobic  but  able  to 
live  when  the  free  oxygen  is  much  diminished. 
Phosphoric  acid,  potash,  lime,  and  similar  bodies 
are  necessary  to  their  growth. 

The  most  important  of  all  fermentations  due 
to  Saccharomycetes  is  that  by  which  alcohol  is 
obtained  from  sugar  (the  sugar  itself  being 
largely  that  derived  from  the  starch  of  barley 
or  other  cereal),  and  it  is  in  connection  with 
this  process  that  the  subject  has  been  most  thor- 
oughly studied.    The  species  of  fungus  or  yeast 
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used  in  this  process  is  known  as  Saccharomyces 
cerevisuB,  but  of  this  two  kinds  are  distinguished, 
namely^  top  yeast  and  bottom  yeast.  The  former 
is  used  in  top  fermentation,  which  is  carried 
on  at  a  rather  high  temperature  (60*'  to  85°  F.) 
and  is  rather  violent,  carbon  dioxid  being  freely 
evolved  and  carrying  the  yeast  to  the  surface. 
Bottom  yeast  is  used  in  the  slower  bottom  fer- 
mentation at  about  40**  to  50°  F.,  in  which  carbon 
dioxid  is  more  gently  evolved  and  the  yeast 
therefore  remains  at  the  bottom.  Bottom  fer- 
mentation is  chiefly  used  in  the  manufacture  of 
lager  beer.  The  sugars  directly  fermentable  by 
this  orocess  are  those  with  the  formula  CeHuOe, 
namely,  dextrose,  levulose,  and  galactose.  Cane- 
sugar  (CuHaOii)  is  first  changed  by  an  enzjrme 
invertase  (see  above)  contained  in  the  yeast 
into  dextrose  and  levulose,  which  are  then  fer- 
mented. The  chief  products  of  the  fermentation 
are  alcohol  and  carbon  dioxid,  but  other  bodies, 
such  as  glycerin,  succinic  acid,  propyl,  amyl,  and 
other  higher  alcohols,  are  also  produced.  The 
process  of  fermentation  continues  until  the  alco- 
hol forms  about  14  per  cent  of  the  solution,  when 
the  yeast-plant  cannot  continue  its  action  any 
longer. 

Many  theories  of  alcoholic  fermentation  have 
been  advanced.  Lavoisier,  treating  sugar  as  an 
oxid,  thought  that  it  was  chemically  resolved  by 
fermentation  into  two  other  oxids,  carbon  dioxid 
and  alcohol.  When  the  organic  nature  of  yeast 
was  proved  beyond  doubt,  the  physiological 
theory  was  advanced,  according  to  which  the 
sugar  is  the  food  of  the  plant  and  the  products 
of  fermentation  are  its  excretions.  The  cele- 
brated chemist  Liebig,  however,  contended  that 
fermentation  was  a  purely  chemical  process,  and 
his  later  opinion  has  been  in  part  reverted  to 
by  more  recent  observers.  Pasteur  proved  con- 
clusively that  fermentation  was  bound  up  with 
the  life  of  the  organisms,  but  in  what  manner 
is  still  uncertain.  Traube  regarded  the  cells 
as  centres  for  the  production  of  enzymes,  thus 
reducing  fermentation  by  organized  ferments 
to  that  produced  by  unorganized  ferments. 
Traube's  theory  has  gained  considerable  ground 
lately  on  account  of  the  successful  extraction 
from  yeast  by  Buchner  of  an  enzyme,  zymase^ 
which  can  produce  all  the  phenomena  of  alco- 
holic fermentation. 

The  chief  micro-organism  of  the  vinous  fer- 
mentation IS  S.  ellipsoldeus.  The  elliptical  cells 
of  this  species  are  found  on  the  grapes  and  in 
the  air  of  grape-growing  districts,  and  fermen- 
tation is  thus  set  up  spontaneously  without  the 
actual  addition  of  yeast.  Recently  pure  cultures 
of  the  wine-yeast  have  been  prepared  and  used 
with  very  good  results  in  the  fermentation  of 
grape- juice.  E.  C.  Hansen,  an  able  Danish  in- 
vestigator, has  added  greatly  to  our  knowledge 
of  the  chief  yeast-fungi,  and  has  prepared  and 
thoroughly  examined  several  pure  cultures  of 
the  three  most  important  species,  S.  cerevtsics, 
S.  pastorianus,  and  S.  ellipsoldeus.  He  has  de- 
scribed six  kinds  in  all,  two  belonging  to  the 
last  species,  three  to  the  second,  and  the  sixth  to 
the  first,  the  distinctions  being  founded  on  the 
temperature  of  snore-formation  and  the  condi- 
tions under  which  a  surface  film  forms  in  a 
liquid  medium.  Hansen  has  also  cultivated  two 
pure  forms  of  brewers*  yeast,  known  as  Carls- 
berg  No.  I  and  No.  2.  Both  are  bottom  yeasts, 
but  the  beer  produced  by  No.  i  has  less  carbon 


dioxid  than  that  of  No.  2,  and  is  used  chiefly 
for  bottling,  the  No.  2  beer  being  preferred  for 
export. 

Of  the  fermentations  set  up  by  bacteria  only 
some  of  the  most  important  can  be  referred  to 
here,  (i)  Acetic  Acid  Fermentation.  In  this 
fermentation  alcohol  becomes  oxidized  into  acetic 
acid,  the  total  reaction  being  reprcsentable  1^ 
the  equation : 

C2H5OH  +  O,  =  CH^Oa  +  H,0. 
The  microbe  concerned  in  the  fermentation,  if 
allowed  to  continue  its  action,  will  oxidize  the 
acetic  acid  into  carbon  dioxid  and  water.  Two 
bacilli,  namely.  Bacillus  aceti  and  B,  pasteurianus, 
have  been  described  as  taking  part  in  this  im- 
portant fermentation,  which  is  the  basis  of  the 
commercial  manufacture  of  vinegar  from  wine. 
(2)  Lactic  Fermentation.  The  souring  of  milk 
which  has  stood  for  some  time  is  due  to  this 
fermentation,  by  which  the  milk-sugar  becomes 
transformed  into  lactic  acid  through  the  agency 
of  bacteria.  Carbon  dioxid  is  an  invariable 
product  of  the  fermentation.  (3)  Butyric  Fer- 
mentation, often  set  up  in  milk  which  has  under- 
gone the  lactic  fermentation.  (4)  Nitrification 
of  Ammonia,  di  process  of  vital  importance  in 
nature,  by  which  organic  nitrogen  becomes  fixed 
in  soils  as  nitrates  and  nitrites.  The  process  of 
decay  and  putrefaction,  with  the  production  of 
ptomaines,  also  belong  to  this  section  of  the  sub- 
ject of  fermentation. 

(See  Alcohol;  Brewing;  I>istillkd  Liquors; 
Vinegar;  Wine;  etc.)  Among  treatises  on 
the  subject  the  following  may  be  mentioned: 
A.  Jorgenson,  ^Die  Mikroorganismen  der 
Garungsindustrie,^  translated  into  English  by 
H.  T.  Brown  as  ^Thc  Micro-organisms  of  Fer- 
mentation >  ;  Schiitzenberger,  ^Fermentation^ ; 
Trouessart,  ^Microbes,  Ferments,  and  Moulds. > 

Fermetited  Liquors.  See  Distilled  Li- 
quors. 

Ferments,  agents  in  causing  fermentation; 
these  may  be  either  organized  or  unorganized. 
The  former  belong  to  microscopic  fungi  of  the 
lowest  order.  The  latter  are  sometimes  called 
chemical  feonents,  as  they  bring  about  chemical 
changes  in  other  substances,  with  which  they  are 
brought  in  contact,  without  themselves  under- 
going a  permanent  transmutation. 

Fcrmo,  fer'mo  (ancient  Firmum  Pice- 
Num),  Italy,  city  in  the  province  of  Ascoli 
Piceno,  32  miles  south- southeast  of  Ancona.  It 
was  founded  by  the  Sabines  before  Rome  ex- 
isted; and  has  remains  of  old  walls.  It  gives 
name  to  an  archiepiscopal  see,  and  has  a  cathe- 
dral, several  other  churches,  a  town-house,  part  of 
which  dates  from  the  14th  century;  collections 
of  statuary  and  paintings.  Its  harbor  is  situated 
on  the  Adriatic,  about  three  miles  distant  Pop. 
15,000;  of  the  commune,  20,542. 

Fcrmor,  Henrietta  Louisa,  Countess  of 
Pomfret,  English  writer:  d.  15  Dec.  1761.  Her 
letters  were  published  in  <  Correspondence  be- 
tween Frances,  Countess  of  Hartford  (afterward 
Duchess  of  Somerset),  and  Henrietta  Louisa, 
Countess  of  Pomfret,  between  .  .  .  1738  and 
1741'  (1805).  ^      ^  .       ^ 

Fermoy,  fer-moi',  Ireland,  town,  m  the 
county  of  Cork,  22  miles  north-northeast  of  the 
city  of  Cork,  on  the  Blackwater.  On  the  river 
opposite  to  the  town  are  infantry,  artillery,  and 
cavalry  barracks,  accommodating  about  3,000 
men.    There  are  here  Fermoy  College,  St.  Cole- 
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nan's  Roman  Catholic  College;  two  convents, 
and  a  handsome  Roman  Catholic  cathedral.  It 
has  some  large  fiour-mills  and  a  brewery.  Pop. 
6^69. 

Fern,  Fanny.  See  Parton,  Sara  Paysow 
.Wnxis. 

Fern,  Male  (Dryopteris  HUx-mas),  a  native 
fern  of  the  northern  part  of  the  United  States 
and  of  Europe,  Asia,  Africa  and  South  America. 
In  medicine  the  rhizome  is  used.  It  contains 
an  active  oleoresin,  the  most  important  constitu- 
ent of  which  is  filicic  acid,  and  is  a  very  efficient 
remedy  for  the  treatment  of  tapeworm,  particu- 
larly of  the  genus  Tcenia.  Other  American 
species  of  the  same  genus,  D,  marginale,  D, 
goldianum,  contain  small  amounts  of  the  same 
oleoresin  as  that  found  in  male  fern,  and  can  be 
used  for  much  the  same  purposes. 

Fern-owl,  the  common  British  nightjar 
(Caprinmulgus  europtBus),  which  goes  by  many 
other  provincial  names,  as  ^goat-owF  and 
*chum-owl,^  due  to  the  noises  it  makes  and  an 
erroneous  supposition  that  it  is  a  kind  of  owl. 
Consult  White's  ^Selborne^;  and  see  Nightjar. 

Fcr'nald,  Charles  Henry,  American  zo- 
ologist :  b.  Mount  Desert,  Maine,  16  March  1838. 
He  was  an  acting  ensign  in  the  United  States 
navy  during  the  Civil  War;  and  professor  of 
natural  history  at  the  Maine  State  College  in 
1871-86.  In  the  latter  year  he  was  appointed 
professor  of  zoology  at  the  Massachusetts  Agri- 
cultural College.  His  publications  include: 
^Tortricidae  of  North  America^ ;  ^The  Crambidac 
of  North  America^ ;  ^The  Pterophoridae  oi 
North  America^ ;  ^Pyralida  of  North  America^ ; 
etc 

Femald,  Chester  Bailey,  American  vn'iter: 
b.  Boston,  Mass.,  18  March  1869.  He  is  author 
of:  <The  Cat  and  the  Cherub,  and  Other  Stories  > 
(1896);  ^Chinatown  Stories>  (1899);  *The 
Moonlight  Blossom'    (1899),  ^  drama;  etc. 

Femald,  James  Champlain,  American 
Baptist  clergyman  and  author:  b.  Portland, 
Maine,  18  Aug.  1838.  He  was  graduated  at 
Harvard  i860,  and  at  Newton  Theological  Sem- 
inary 1SS3,  and  was  ordained  to  that  ministry 
1864.  He  settled  in  Ohio,  holding  pastorates 
in  Granville  and  Springfield;  removing  to  New 
York  in  1889.  He  has  since  done  much  editing 
and  writing,  having  been  editor  of  < Synonyms,^ 
<  Antonyms,*  and  *  Prepositions  in  the  Standard 
Dictionary'  and  editor-in-chief  of  the  <  Student's 
Standard  Dictionary,'  and  of  the  ^Homilitic 
Review.'  Among  his  works  are:  ^The  Econo- 
mies of  Prohibition' ;  ^The  New  Woman- 
liood' ;  *  Synonyms,  Antonjrms,  and  Prepositions 
of  the  English  Language' ;  <The  Spaniard  in 
History'  (1898);  <The  Imperial  Republic' 
(1898)  ;  <  Training  of  Children^  (1898)  ;  <True 
Motherhood'  (1900). 

Fernandez,  Juan,  hooan'  fernan'deth, 
Spanish  navigator  and  explorer:  b.  probably 
Cartagena,  Spain,  1536;  d.  Ligna,  Chile,  1602. 
In  sailing  between  the  ports  of  South  America 
he  stood  out  to  sea,  benefiting  by  the  trade  winds 
and  thus  shortening  the  time  of  the  voyage,  for 
which  he  narrowly  escaped  condemnation  as  a 
sorcerer.  He  discovered  the. island  which  was 
named  after  him  1563,  and  tried  to  establish  a 
colony  there,  but  wiled  in  this  enterprise.  He 
also  discovered  the  islands  of  St.  Felix  and  St 
Ambrose  1574.    The  sojourn  of  Alexander  Sel- 


kirk upon  the  island  of  Juan  Fernandez  prob- 
ably suggested  < Robinson  Crusoe'  to  Defoe. 

Fernandez,  Leandro,  Mexican  statesman :  b. 
in  the  state  of  Du range,  27  Feb.  1851.  He  was 
educated  at  the  Juarez  Institute  at  Durango  and 
the  School  of  Engineers,  Mexico  City,  adopting 
engineering  as  his  profession.  Was  given  the 
title  of  *  assay  er^  m  1873  and  *  engineer'  in 
1876.  Was  ^official  mayor'  of  the  departn>ent 
of  communications  for  19  months,  then  success- 
ively director  of  the  government  mint  at  Mexico 
City  six  and  a  half  years ;  governor  of  Durango 
one  year;  and  secretarv  of  Fomento  more  than 
two  years.  He  has  also  been  director  of  the 
National  Astronomical  Observatory  and  pro- 
fessor in  and  director  of  the  National  School 
of  Engineers,  Mexico  City.  He  was  appointed 
secretary  of  communications  and  public  works 
in  1904. 

Fernandez  de  Cordova,  Die^ o,  de-a'go  fer- 
nan'deth da  kor'do-va,  marquis  of  Guadal- 
cazar,  Spanish  statesman:  b.  Cordova  about 
1580;  d.  after  1629.  He  was  made  viceroy  of 
Mexico  in  1612,  holding  the  office  till  1621.  He 
founded  the  cities  of  Lerma,  Cordova,  and 
Guadalcazar,  completed  the  Mexican  aqueduct 
and  was  viceroy  of  Peru  from  1622-29. 

Fernandez  de  la  Cueva,  Francisco,  fran- 
sis'co  fer-nan'deth  da  la  kwa'va,  duke  of 
Albuquerque,  Spanish  statesman:  b.  about  1610. 
He  was  appointed  viceroy  of  Mexico  1653,  hold- 
ing the  office  until  May  166 1.  During  his  term 
the  city  of  Mexico  was  greatly  developed  and 
the  cathedral  constructed.  His  later  years  were 
spent  as  viceroy  of  Sicily. 

Fernandez  y  Gonzalez,  Manuel,  ma-noo- 
Sy  fer-nandeth  e  gonthaleth,  Spanish  poet 
and  novelist:  b.  Seville,  Spain,  1830;  d.  Madrid 
6  Jan.  1888.  A  boyhood  in  Granada  and  seven 
years*  army  service  afforded  him  varied  ex- 
perience of  life  and  men.  From  1846  he  gave 
himself  to  literature;  and  the  l^ays,  ^Strug- 
gling Against  Fate'  (1848);  ^TheCid'  (1858); 
^A  Duel  on  Time*  (1859);  ^Imperial  Adven- 
tures' (1864),  well  constructed  and  full  of 
humor,  won  great  popularity.  Among  his  novels 
are:  <The  Seven  Children  of  Lara'  (1862); 
<The  Bloody  Queen>  (1883)  ;  <The  Plantagenet 
Brothers'  (i^).  A  volume  of  his  poems  ap- 
peared in  1858. 

Femandez-Lizardi,  Jose  Joaquin,  ho-sa' 
hoa-ken'  fer-niin'dcth-le-thar'de,  Mexican 
novelist:  b.  City  of  Mexico  1771 ;  d.  there  June 
1827.  His  most  famous  work  is  ^Periquillo 
Samiento'  (1816,  new  ed.  1884).  He  also  pub- 
lished two  novels,  ^Sad  Nights  and  Gala  Days' 
(1823),  and  <Lifc  and  Exploits  of  the  Famous 
Knight  Don  Catrin  de  la  Facheuda'  (1832). 

Fernandez  Madrid,  Jose,  ho-sa'  ma-fhrefh 
fer-nan'deth,  Colombian  poet  and  statesman: 
b.  Cartagena,  Colombia,  9  Feb.  1789;  d.  near 
London,  England,  28  June  1830.  He  was  for  a 
short  time  president  of  his  country  in  1816,  but 
was  afterward  exiled  to  Cuba  where  for  nine 
years  he  was  prominent  as  a  physician.  In 
1825  he  was  sent  by  Bolivar  as  minister  to  Eng- 
land. He  published  a  volume  of  poems :  ^Thc 
Roses'  (  T822)  :  also  two  tragedies,  ^Atala' 
(1822),  and    <Guatimozin'    (1827). 

Fernandez  Navarrete.  See  Navarretk, 
Juan  Fernandez. 
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Femindez,  de  Palenda,  Diego,  d£-a'gd  da 

pa-len'the-a  fer-nan'deth,  Spanish-American 
historian:  b.  Palencia,  Spain,  about  1530;  d. 
Sevflle  ij8i.  He  was  apparently  a  soldier  of 
fortune,  lured  to  the  scene  of  Pizarro's  great 
conquest  in  the  hope  of  fabulous  wealth.  He 
had  some  fightmg  experiences,  and  wrote:  ^The 
First  and  Second  Parts  of  the  History  of  Peru> 
(^57i)»  a.  narrative  of  the  subjugation  of  the 
Incas. 

Fernandez  de  los  Rios,  Angel,  an-hal'  fer- 
nan'deth  da  16s  re'os,  Spanish  writer:  b. 
Madrid,  Spain,  27  July  1821;  d.  1879.  Active 
in  politics  and  political  journalism  at  home,  he 
was  banished,  and  became  a  man  of  letters  in 
Paris.  He  wrote:  <A11  or  Nothing>  (1876), 
an  anti-Bourbon  prose  study  of  social  condi- 
tions; ^A  Week  in  Lisbon  >  (1876);  and  many 
essays  of  value  on  the  politics  and  resources  of 
the  Peninsula. 

Femandina,  fer-nan-de'na,  Florida,  city, 
port  of  entryj  and  county-seat  of  Nassau  Coun- 
ty, on  Amelia  Island,  Amelia  River,  and  the 
Florida  C.  &  P.  R.R. ;  33  miles  north  by  north- 
west of  Jacksonville.  Its  manufactures  are  4um- 
ber,  canned  oysters,  plastering  fibre  (made  from 
palmetto),  and  cotton  goods.  It  exports  cotton, 
phosphates,  lumber,  plastering  fibre,  and  canned 
goods.  It  is  a  favorite  winter  resort.  A 
shell  road  leads  to  Amelia  Beach,  and  nearby  is 
Cumberland  Island,  the  home  of  Gen.  Nathaniel 
Greene  (q.v.).     Pop.  (1910)  3,482, 

Fernando  de  Noronha,  fer-nan'do  da  no- 
ron'ya,  an  island,  of  volcanic  origin,  in  the 
South  Atlantic,  belonging  to  Brazil ;  area,  about 
12  square  miles.  It  has  a  rugged,  mountainous, 
wooded  surface.  It  is  used  as  a  penal  settle- 
ment for  Brazilian  male  criminals. 

Fernando  Po,  fer  nan'  po  (Span,  fer  nan'do 
po')>  an  island  belonging  to  Spain,  in  the 
Bight  of  Biafra,  20  miles  from  the  West  African 
coast  It  is  of  volcanic  origin,  about  40  miles 
in  length  by  20  miles  in  breadth.  It  is  moun- 
tainous and  covered  with  dense  forests  of  valu- 
able timber,  while  the  land  gradually  rises  from 
the  steep  and  rocky  coasts  into  two  peaks  cul- 
minating upward  of  10,000  feet  above  sea-level. 
It  is  well-watered,  and  sugarcane  grrows  in 
abundance.  Yams  form  the  staple  food;  birds 
and  fish  are  plentiful  The  climate  is  very  un- 
healthy. The  capital  is  Clarence  Cove.  This 
island  was  discovered  in  1471  by  the  Portuguese, 
who  ceded  it  to  Spain  in  1778.  The  Spaniards 
eventually  abandoned  it,  and  the  British,  in 
1824,  selected  it  as  a  suitable  military  depot  and 
naval  station.  They,  in  their  turn,  abandoned  it 
in  1834,  on  account  of  its  unhealthfulness.  The 
Spaniards  again  took  possession  in  1844.  It  is 
now  used  by  them  as  a  penal  settlement,  to 
which,  in  1869,  several  Cuban  patriots  were  de- 
ported, as  political  prisoners. 

Feme  Islands.     See  Farne  Islands. 

Fcmey,  or  Femex,  far-na,  France,  town 
in  the  department  of  Ain,  about  five  miles  north 
of  Geneva.  It  is  small,  and  its  only  manufac- 
tures are  watches  and  pottery.  It  is  chiefly 
noted  for  having  been  the  chief  residence  of 
Voltaire  (who  in  fact  founded  it)  from  about 
1760  to  1778.  The  house  in  which  he  lived  is 
still  standing,  and  the  church,  with  the  inscrip- 
tion, *^Deo  erexit  Voltaire,'^  is  now  a  farmhouse. 
Pop.  1,189. 


Femkom,  Anton  Dominikua,  an'ton  do- 

mi-ni-koos'  fern'korn,  Austrian  sculptor:  b. 
Erfurt,  Saxony,  17  March  1813;  d.  Irrsin,  near 
Vienna,  16  Nov.  1878.  He  studied  under  Stigl- 
mayer and  Schwanthaler  1836-40,  and  attracted 
attention  by  his  first  group,  <St.  George  and  the 
Dragon,  >  the  Austrian  government  then  appoint- 
ing him  director  of  the  Imperial  bronze  foundry 
at  Vienna,  where  he  execirted  his  masterpiece, 
a  colossal  statue  of  Archduke  Karl  i860,  and  his 
fetatue  of  Prince  Eug6nc  1865.  Among  his  other 
works  are  a  colossal  bust  of  Radetsky ;  a  marble 
statue  of  the  poet  Frederick  Heffel,  and  a  monu- 
ment of  Ressil. 

^  Fcynow,  Bemhard  Eduard,  American  • 
scientist:  b.  Inowraclaw,  Germany,  7  Jan.  1851. 
He  was  educated  at  the  University  of  Konigs- 
berg;  removed  to  the  United  States  in  1876 
and  engaged  in  metallurgical  work;  and  was 
chief  of  the  division  of  forestry  in  the  United 
States  Department  of  Agriculture  in  1886-98. 
In  the  latter  year  he  was  made  director  and 
dean  of  the  New  York  State  College  of  Forestry 
at  Cornell  University.  He  is  the  author  of  *The 
White  Pine>  (1899);  < Report  Upon  Forestry 
Investigations  of  the  United  States  Department 
of  Agriculture  1877-98^  (1899)  ;  etc. 

Femow,  Bertfaold,  American  author:  b. 
Inowraclaw,  Germany,  28  Nov.  1837.  He  en- 
tered the  Prussian  army  and  became  lieutenant 
in  i860.  He  soon  after  removed  to  the  United 
States;  became  a  private  in  the  4th  Missouri 
Cavalry  in  1862;  and  was  promoted  lieutenant 
of  the  3d  United  States  Colored  Infantry  in 
1863.  He  was  archivist  of  New  York  State  in 
1876-89.  He  has  written  <  Albany  and  Its  Place 
in  the  History  of  the  United  States>  (1886)  ; 
<Ohio  Valley  in  Colonial  Days>  (1889)  ;  etc., 
and  edited  ^Documents  Relating  to  Colonial 
History  of  New  York>  (Vols.  XII.,  XIII., 
XIV.)  ;  <New  York  in  the  Revolution>  (1887); 
and  <  Records  of  New  Amsterdam*   (1897). 

Ferns  and  Fern-allies.  The  ferns  are  rep- 
resentatives of  an  extensive  branch  of  the  plant 
world  technically  known  as  pteridophytes, 
standing  between  the  mosses  and  hepatics 
{bryophytes)  on  the  one  hand  and  the  cycads 
and  conifers  (gymtiosperms)  on  the  other,  at 
the  head  of  the  now  obsolete  subdivision  of 
plants  known  as  cryptogams.  They  resemble 
the  former  groups  so  closely  in  their  method  of 
sexual  reproduction  and  in  showing  alternating 
phases  of  growth  that  both  mosses  and  ferns  are 
often  united  under  a  single  primary  division  of 
plants  as  archegoniates,  so  called  from  the 
common  possession  of  a  structure  described  be- 
low as  the  archegone.  The  ferns  differ  from 
the  mosses  in  their  highly  developed  vascular 
or  woody  system  seen  in  the  fibrous  strands  of 
the  leaf -stalks  and  the  veins  of  the  leaves,  and 
so  are  still  sometimes  called  vascular  crypto- 
gams. Besides  the  ferns,  popularly  so  known,' 
there  are  various  groups  of  plants  closely  allied 
to  ferns  which  with  them  make  up  the  branch 
pteridophytes.  Among  these  fern-allies  are  the 
running-pine  or  gronnd-pinc,  familiar  in  its  use 
for  Christmas  decoration,  the  selaginellas  fre- 
quent in  cultivation,  the  field  horsetail,  and  the 
scouring-rush.  These  will  be  treated  in  their 
proper  sequence  'below. 

The  mature  fern-plant,  which  may  stand  as  a 
representative  pteridophyte,  consists  of  a  woody 
axis  bearing  scattered   or  clustered  leaves   ac- 
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cording  as  this  axis  is  a  creeping  stnicture  or  an 
upright  trunk.  In  our  northern  species  this  axis 
is  either  below  the  surface  of  the  ground  or  just 
at  the  surface,  but  in  some  of  the  species  of 
tropical  regions  it  often  forms  a  trunk  from  one 
loot  to  fifty  feet  in  height,  or  even  more,  bear- 
ing its  leaves  at  the  summit  and  forming  a  tree- 
fern. 

On  the  under  surface  of  certain  leaves  of 
ordinary  ferns  little  clusters  of  stalked  bodies 
(sporangia)  appear,  which  are  variously  ar- 
ranged in  different  specieS)  in  rounded  or 
linear  masses  {sort)  or  in  a  few  species 
are  scattered  over  the  surface  of  the  leaf. 
These  stnictufes  consist  of  a  membranous  wall 
endosiag  minute  bodies-^  the  fern-spores. 
These  are  the  reproductive  bodies  of  the  fern 
asexuAlly  produced  by  repeated  division  of  the 
interior  portion  of  the  young  sporangium,  and 
are  often  popularly  known  as  ^fem-seeds.^  This 
is  a  misnomer,  for  they  rather  find  their  homo- 
logy with  the  pollen-grains  and  young  embryo- 
sacs  of  the  higher  plants.  In  the  sporangia  of 
some  ferns  a  series  of  peculiar  cells  serves  the 
purpose  of  rupturing  the  sporangium  wall,  and 
by  an  elastic  movement  scatters  the  spores  at 
some  distance  from  the  plant  producing  them. 
Either  at  once  or  after  a  period  of  rest  the  fern- 
spore  sprouts  and  produces  a  green  hepatic-like 
structure  known  as  a  ]>rothallus.  This  is  a  flat 
expanse  of .  soft  green  tissue,  usually  more  or 
less  heart-shaped,  and  ranging  up  to  a  half  inch 
or  more  in  diameter.  It  forms  root-hairs  be- 
neath, and  ^ws  exactly  like  an  ordinary  new 
plant.  On  its  under  surface  among  the  root- 
hairs  two  sorts  of  structures  are  produced: 
(i)  A  series  of  rounded  bodies  known  as  an- 
therids,  in  which  minute  motile  cells  are  formed 
known  as  antherozoids,  these  being  the  male  or 
sperm  cells  connected  with  the  sexual  reproduc- 
tion of  the  fern;  (2)  a  series  of  flask-shaped 
bodies  (archegones)  more  deeply  imbedded  in 
the  tissues  of  the  prothallus,  which  contain  a 
single  specialized  cell  at  the  bottom  of  the  flask, 
known  as  the  egg,  this  being  the  female  repro- 
ductive cell  The  sperm-cells  escaping  from  the 
antherid  swim  in  the  delicate  film  of  moisture 
which  may  bathe  the  surface  of  the  prothallus, 
swarm  abotit  the  mouth  of  the  archegone,  and 
one  of  them  enters  the  neck  of  the  fiask^like 
structure,  penetrating  the  mucilaginous  contents 
of  its  tube,  and  fuses  with  the  egg,  thus  effect- 
ing a  true  sexual  reproduction.  The  fertilized 
egg  soon  commences  division,  increases  in  size, 
and  develops  a  primary  root  and  leaf,  ulti- 
mately growing  into  a  new  fem-plant.  The  two 
alternating  phases  of  growth  in  the  life  period 
of  the  fern  are  thus  strongly  marked ;  the  sexual 
phase  (prothallus)  is  often  known  as  the  game- 
toph3rtc,  and  the  asexual  phase  (the  fern-plant) 
wnich  follows  is  known  as  the  sporophytc  or 
spore-producing  phase. 

In  some  of  the  fern-allies  like  Marsilea  and 
Sclaginella  the  plants  produce  two  kinds  of 
spores,  (r)  microspores,  which  develop  into 
prothalli  producing  only  antherids,  and  (2) 
macrospores,  which  develop  into  prothalli  pro- 
ducing only  archegones.  In  these  plants,  partic- 
ularly Selapnella,  the  prothallus  13  much  re- 
duced in  size,  and  the  sexual  reproduction  ap- 
proaches that  of  the  pines  and  other  conifers, 
except  that  it  takes  place  away  from  the  plant 
producing  the  spores.  The  microspores  of  Selag- 
inella  are  thus  the  exact  counterparts  of  the 


pollen-grains  of  the  pine,  and  the  macrospores 
correspond  to  what  is  known  as  the  embryo-sac 
in  the  young  pine-cone,  to  that  part  of  the 
ovule  in  which  the  egg-apparatus  appears,  and 
in  which  the  seed  is  ultimately  developed. 

Ferns  are  distributed  all  over  the  world  but 
diminish  in  the  number  of  species,  in  the  pro- 
fusion of  individuals,  and  in  the  relative  propor- 
tion to  the  total  vegetation  of  the  locality  as  we 
pass  from  tropical  to  polar  regions.  Moist  in- 
sular climates  are  best  adapted  to  their  develop- 
ment Java  has  575  species  of  ferns,  while  New 
York  State  with  about  the  same  area  has 
scarcely  one  tenth  as  many.  Jamaica,  with 
about  the  area  of  Connecticut,  has  nearly  500 
species;  Hawaii,  Samoa,  New  Zealand,  and  the 
Philippines  are  other  prolific  regions.  While 
moist  conditions  favor  fern-growth  and  develop- 
ment, certain  species  have  adapted  themselves 
to  dry  climates  and  grow  on  open  exposed  rocks 
of  semi-arid  regions.  Such  ferns  are  provided 
with  woolly  hairs,  tangled  scales,  waxy  powder 
or  other  mechanical  contrivances  to  conserve 
their  moisture.  One  species  of  the  so-called 
^resurrection-plants*  (Selaginella  lepidophylla) 
of  the  arid  regions  of  the  southwest  conserves 
its  moisture  during  the  dry  season  by  coiling  its 
branches  inward  so  as  to  form  a  compact  balk 
On  the  return  of  moisture  it  flattens  out  and  ex- 
poses its  fresh  green  surface.  The  •resurrec- 
tion-fern* curls  up  in  a  similar  way,  its  under 
surface  being  protected  by  a  layer  of  scales.  It 
grows  on  trees  in  the  southern  States  and  the 
West  Indies. 

The  ferns  of  temperate  regions  are  terres- 
trial in  their  habit,  but  as  we  approach  the 
tropics  a  large  number  become  epiphytic^  grow- 
ing with  mosses  and  orchids  on  the  trunks  and 
branches  of  trees.  The  filmy  ferns  frequently 
cover  the  trunks  of  tree-ferns  completely. 

There  are  over  5,000  described  species  of 
pteridophytes  in  the  present  flora  of  the  world, 
which  are  grouped  according  to  their  chariic- 
ters  under  seven  distinct  orders.  Of  these  we 
have  nearly  290  species  within  the  limits  of  the 
United  States. 

Geologically,  the  pteridophytes  are  a  very  old 
group  dating  back  to  the  Devonian  and  reaching 
their  first  culmination  during  the  Carboniferous 
Age,  in  which  they  formed  the  bulk  of  the  vege- 
tation of  the  coal-measures.  Besides  ferns, 
some  of  the  fern-allies  of  those  times  attained 
very  great  size,  as  shown  in  the  giant  trunks 
of  Lepidodendron  and  Sigillaria,  related  to  the 
modem  club-mosses,  and  in  the  large  stems  of 
Catamites,  related  to  our  present  diminutive 
scouring-rushes.  The  various  types  of  the 
modern  pteridophytes  and  their  distinctive 
characteristics  will  be  treated  under  their  re- 
spective orders,  arranged,  as  nearly  as  a  lineal 
series  can  show  it,  in  their  relative  rank  in  the 
scale  of  vegetable  life. 

I.  Ophioglossales. —  The  adder-tongues  and 
grape- ferns  are  eusporangiate ;  that  is,  their 
sporangia  develop  from  the  interior  tissues. 
They  include  plants  of  a  fleshy  texture,  bearing 
their  thick-walled  sporangia  in  spikes  or  pani- 
cles. The  prothallus,  so  far  as  known,  is  subter- 
ranean and  colorless.  We  have  in  the  United 
States  seven  species  of  adder-tongue  (Ophio- 
glossunt),  and  17  species  of  grape-ferns  (Botry- 
chium),  the  former  having  the  sjjorangia  m 
spikes  and  the  latter  having  them  in  panicles. 
All  our  northern  species  are  terrestrial  plants 
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with  fleshy  roots.  Cheiroglossapcdmataoi  Flor- 
ida and  the  West  Indies  is  a  hanging  epiphyte 
growing  on  palmetto-trunks  and  on  other  trees, 
and  the  curious  strap-like  Ophioderma  of  Ha- 
waii and  other  Pacific  isles  grows  in  similar  sit- 
uations, with  its  pendant  leaf  from  two  to  five 
feet  long.  The  order  Ophioglossales  represents 
.the  simplest  type  of  fern-growth  in  existence, 
and  probably  the  oldest  type  as  well.  The 
'species  (about  60)  are  not  numerous,  but  are 
jvery  widely  distributed. 

II.  Marattiales, —  This  order  includes  only 
tropical  ferns  of  a  coarse  habit,  ranging  from 
two  feet  to  ten  feet  in  height.  They  are  euspor- 
angiate  like  the  last  order,  but  have  the  coUed- 
bud  form  of  the  true  ferns.  They  also  bear 
:heir  sporangia  dorsally,  that  is,  on  the  under 
surface  of  the  leaf,  but  these  are  formed  in  spe- 
cial boat-like  receptacles  known  as  synangia. 
Marattia  and  Danaa  are  the  two  principal 
genera.  Two  species  of  the  former  and  nine  of 
the  latter  are  found  in  the  North  American 
tropics.  The  order  is  a  smaller  one  than  the 
last  and,  like  it,  consists  of  a  single  family. 

III.  Filicales. —  The  ferns  proper,  including 
nearly  4,000  species,  are  divided  unequally 
among  the  eight  families  of  this  order.    They 

•  are  leptosporangiate  (that  is,  the  sporangia  de- 
velop from  the  epidermal  tissues),  and  all  pro- 
duce green  prothalli  of  the  tsrpe  described 
above.  Except  the  Matoniacea,  a  small  family 
of  two  species,  all  are  represented  in  America. 
Two  families  are  tropical  only,  while  the  re- 
maining five  are  also  represented  in  the  United 
States. 

1.  The  flowering  ferns,  so  called  because  the 
sporangia  are  panickd,  are  among  the  conspicu- 
ous features  of  our  nrrthem  swamp  vegetation 
in  spring  and  early  summer.  The  cinnamon<t 
fern  grows  in  great  crowns,  sending  up  its 
spore-producing  leaves,  which  have  a  rich  cmna- 
mon  color,  a  short  time  in  advance  of  its  rich 
crown  of  foliage-leaves.  The  royal  flowering- 
fern  grows  in  similar  locations,  but  is  larger, 
has  more  compound  foliage,  and  bears  its  pani- 
cle at  the  summit  of  the  foliage-leaf.  The  flow- 
enng  ferns  (Ostnunda),  with  two  genera  from 
New  Zealand  and  Africa,  make  up  the  family 
Osmundacea  with  16  species.  In  this  family 
the  ring  of  the  sporangia  is  rudimentary  and  the 
sporangia  open  longitudinally. 

2.  The  Hartford  fern  or  climbing  fern 
(Lygodiufn)  is  the  tsrpe  of  a  second  small  family. 
Our  species  is  low-growing,  only  two  or  three 
feet  high,  and  twines  closely  about  other  vege- 
tation. It  is  quite  local,  but  where  it  grows  it 
sometimes  forms  tangles.  In  Connecticut  it  is 
so  rare  that  it  is  protected  by  law.  The  tropical 
species  of  this  genus  often  climb  trees  for  40 
feet  or  more.  Another  member  of  the  same 
jfamily  is  the  curious  curly-grass  (Schiztsa)  of 
(the  pine-barrens  of  New  Jersey.  It  is  wholly 
unlike  ordinary  ferns,  the  foliage-leaves  resemb- 
ling curled  grass-leaves  and  the  spore-bearing 
leaf  resembling  a  small  sedge.  The  entire  plant 
is  only  four  or  five  inches  high.  These  two  species 
with  two  subtropical  species  of  Ornithopteris 
form  our  four  representatives  of  the  family 
Schi2<Bace<B,  whose  80  species  are  largely  South 
American,  though  several  species  occur  in  the 
Old  World.  They  are  characterized  by  their 
pear-shaped  sporangia  with  an  apical  ring.  The 
sporangia  are  usually  borne  in  spikes  or 
panicles. 


3.  The  Gleicheniacece  arc  found  in  the  wejH 
ics  of  both  hemispheres,  several  species  of  Dtc- 
ratio pteris  occurring  in  the  uplands  of  the  West 
Indies,  forming  almost  impassable  tangles  or 
thickets.  These  ferns,  instead  of  uncoiling  at 
once,  produce  buds  in  the  axils  of  the  forked 
branches,  and  as  the  lower  portions  mature  these 
buds  develop  successive  upper  growths.  The 
tangles  thus  formed  are  often  sufficient  to  bear 
the  weight  of  a  man,  and  it  is  possible  to  walk 
for  some  distance  on  these  thickets-. 

4.  The  fioating-fcm  (Ceratopteris) ,  found 
rarely  in  Florida  and  Louisiana,  and  occasionally 
throughout  the  tropics  of  both  hemispheres,  is 
almost  the  only  aquatic  representative  of  the 
order.  Its  sterile  leaves  float  on  the  surface  of 
shallow  waters,  and  its  pad-like  fertile  ones  pro- 
ject above  the  surface.  The  name  Ceratopteris 
is  derived  from  this  fertile  leaf,  which  branches 
like  a  deer's  horn,  and  gives  the  name  to  the 
family  Ceratopteridacea. 

5.  The  tree-ferns  of  both  hemispheres  form 
a  separate  family  Cyatheacea,  though  several 
members  of  this  family  are  very  diminutive,  and 
ferns  With  trunks  occur  occasionally  in  other 
families.  No  tree-ferns  occur  in  tiie  United 
States,  but  30  species  or  more  are  fotmd  in  the 
higher  altitudes  of  the  West  Indies,  and  many 
more  occur  in  other  tropical  regions.  In  some 
portions  of  the  mountains  of  Jamaica  tree-ferns 
form  half  or  three  fifths  of  the  forest  vegetation^ 
the  trunks  ranging  from  6  to  50  feet  in  height. 
A  well-developed  tree-fern  forms-  one  of  the 
most  beautiful  types  of  veg[etation,  rivaling  the 
palms  in  grace  and  perfection  of  form.  Some 
200  species  have  been  described,  belonging  chiefly 
to  the  genera  Cyaihea,  Alsophila,  Heim*elia, 
Dicksonia,  and  Cibotium* 

6.  The  great  mass  of  our  ferns  belong  to  the 
family  Polypodiacea,  often  known  as  tihe  true 
ferns,  perhaps  for  no  better  reason  than  that 
they  were  the  first  to  be  called  by  the  name  of 
ferns.  The  members  of  this  family  have  defi- 
nitely stalked  sporangia,  always  provided  with 
an  elastic  vertical  ring  which  causes  the  sporan- 
gium to  burst  transversely  and  thus  disperses  the 
spores.  In  some  species,  like  the  stag-horn  fern, 
the  sporangia  are  spread  over  the  undcr-leaf 
surface  in  a  uniform  layer;  in  others,  like  the 
spleen  worts  and  bird's-nest  fern,  they  are  in 
definite  lines;  while  in  our  common  polypody, 
the  maidenhair,  and  the  wood  ferns  they  are  in 
small  rounded  masses  (sori).  In  some  species 
the  sorus  is  naked,  but  in  most  it  is  covered  by  a 
small  membrane  (indusium),  primarily  for  the 
purpose  of  protecting  the  young  sporangia.  In 
some  ferns,  like  the  spleenworts,  the  indusium 
develops  along  a  vein ;  m  others,  like  the  Christ- 
mas-fern, it  is  attached  at  one  point  and  covers 
the  sorus  like  an  umbrella;  in  still  others,  like 
the  maidenhair,  it  is  formed  of  a  modified  por- 
tion of  the  margin  of  the  leaf  folded  under  so  as 
to  cover  the  youn^  sporangium.  The  nature 
and  position  of  the  mdusial  covering  forms  one 
of  the  leading  characters  for  the  separation  of 
genera  under  the  Hookerian  scheme  of  classifi- 
cation, while  the  Preslian  scheme  lays  stress  on 
the  character  of  the  venation,  the  fundamental 
branching  of  the  fibro-vascular  system  of  the 
plant  A  more  rational  and  natural  scheme* 
combines  with  these  the  habital  and  biological 
characters  that  serve  to  group  in  each  genus 
ferns  that  really  have  a  natural  relation  to  one 
another. 


Digitized  by 


Google 


FERNS  ANP  F£RN-ALtl£S 


In  so  large  a  group  of  plants  as  that  pre- 
sented  by  this  family  we  must  expect  to  find  the 
greatest  diversity  of  size  and  structure,  depend- 
ent on  the  geographical  distribution,  the  altitu- 
dinil  distribution,  and  on  the  ecological  condi- 
tions under  which  the  various  members  of  the 
family  have  become  developed.  Marsh,  swamp, 
jocky  hillside,  cliff  and  moist  ravine  each  have 
their  characteristic  species  in  every  country, 
while  the  trees  of  every  tropical  region  support 
an  extensive  epiphytic  series  which  varies  with 
every  considerable  chanp^e  of  altitude.  Even  ex- 
posed cliffs  in  semi-and  regions  support  their 
own  peculiar  ferns,  which  have  become  adapted 
to  conditions  that  at  first  would  appear  wholly 
unsuited  to  fern-growth.  Obviously  only  a  few 
of  the  more  common  species  which  grow  wild 
or  in  cultivation  can  be  mentioned  here. 

The  sword- fern  (Nephrolepis),  some  forms 
of  which  are  known  in  cultivation  as  the  ^Bos- 
ton Fern,*'  is  a  native  of  tropical  America,  oc- 
curring frequently  in  peninsular  Florida.  In  its 
native  haunts  it  is  more  commonly  found  on  the 
trunks  of  palm-trees,  though  it  often  grows  on 
the  ground  or  on  rotten  wood.  It  is  a  favorite 
in  cultivation,  either  in  hanging  baskets  or  in 
jardinieres,  and  requires  a  rich  soil  and  moist 
surroundings  to  thrive  best  The  sori  are  pro- 
vided with  a  kidney-shaped  indusium. 

The  maidenhairs  (Adiantum)  are  perhaps 
the  most  graceful  of  the  herbaceous  ferns. 
Over  60  species  are  known,  many  of  which  have 
long  been  in  cultivation.  The  luxuriant  split- 
leaved  A.  Farleyense  and  the  numerous  nne- 
leaved  varieties  of  A.  cuneatum  and  A.  ^racilli- 
mum  are  among  the  most  graceful  in  cultivation. 
Owing  to  their  readiness  to  wilt  most  maiden- 
hairs thrive  best  in  Wardian  cases. 

In  late  years  Japanese  fern-balls  have  become 
popular  in  cultivation,  consisting  of  the  slender 
rootstocks  of  a  species  of  Davallia  wrapped 
about  a  mass  of  peat-enclosed  soil,  and  held  in 
form  by  wires.  The  Davallias  are  grraceful  ferns 
mostly  confined  to  the  Old  World,  though  re- 
lated genera  are  found  in  the  American  tropics. 
Numerous  species- are  found  in  cultivation  in  the 
larger  conservatories.  Among  our  wild  species 
the  ostrich-fern  (Matteuccia)  is  one  of  the  best 
for  out-of-door  cultivation,  to  which  it  readily 
yields.  It  grows  in  graceful  crowns  from  an 
erect  rootstock,  and  has  a  bright  green  color. 
Its  spore-bearing  leaves  are  curiously  rolled 
together  so  as  to  have  the  appearance  of  pods 
containing  the  copious  sporangia.  It  requires 
a  moist  soil  for  its  growth,  and  when  growing 
wild  thrives  best  in  low  ground.  Other  ferns 
suited  for  bed-cultivation  are  the  graceful  wood- 
ferns  (Dryopteris  spinulosa,  and  related  species') 
and  tne  Cnristmas-fem  (Polystichum),  both 
with  dark  foliage  and  crown-like  habit,  and  the 
hay-fern  (Dennst<Bdtia)  with  a  foliage  of  lighter 
^een  and  a  more  scattered  habit  of  growth  result- 
mg  from  its  creeping  rootstocks.  The  wood- 
ferns  and  Christmas-fern  are  firm  in  texture, 
and  remain  green  throughout  the  winter;  the 
hay-fern  dies  down  with  the  early  frosts.  An- 
other delicate  pale-green  species  suitable  for 
cultivation  is  the  New  York  fern  (Dryopteris 
Noveboracensis),  which,  however,  has  a  range 
from  New  England  to  Alabama. 

For  rockeries  the  bladder- fern  (Filix  frag- 
iUs),  the  smaller  spleenworts  (Asplenium  tri- 
chomanes  and  A.  platyneuron) ,  the  rock-brake 
(Pellad),    and    the    curious    walking-leaf    are 


common  among  the  best  native  species;  and 
all  thrive  best  if  the  rodcs  are  part  limestone. 
The  last-named  fern  has  a  peculiar  habit  among 
our  native  species,  shared,  however,  by  many 
exotic  ferns.  The  leaf,  which  is  simple  and 
tapers  to  a  slender  point  frcmi  a  rounded  lobed 
base^  takes  root  at  the  apex  and  forms  a  new 
plant,  whose  leaves  may  again  take  root  and 
form  still  other  plants.  This  peculiarity  of 
taking  steps  away  from  the  mother  plant  has 
given  the  name  walking-leaf  to  this  small  fern, 
whose  leaves  range  from  4  to  10  inches  in 
length.  r 

Aside  from  decorative  value,  ferns  have  lit- ' 
tie  utility.  The  matted  tufts  of  soft  hair-like 
scales  of  some  of  the  Hawaiian  tree-ferns 
(Cibotium)  are  collected  in  commercial  quan- 
tities and  used  for  filling  mattresses  under  the 
name  ^^pulu.*'  The  male-fern  (Dryopteris  filix- 
mas)  and  some  of  its  near  allies  are  used  in 
medicine  as  a  vermifuge,  and  the  soft  parts  of 
certain  species  are  used  for  food.  The  mission 
of  the  fern,  however,  seems  to  be  an  aesthetic 
one,  to  minister  grace  and  beautify  the  duller 
and  more  prosaic  sides  of  nature. 

7.  In  point  of  grace  and  delicacy  none  of 
the  ferns  as  ordinarily  known  can  equal  the 
filmies,  which  flourish  best  at  the  higher  eleva- 
tions of  tropical  lands.  These  ferns  differ  from 
the  true  ferns  not  only  in  the  form  of  the 
sporangium,  and  its  attachment  to  a  thread- 
like receptacle,  but  also  in  the  texture  of  the 
leaf,  whose  blade  is  often  only  a  single  cell 
thick,  so  that  the  leaf  is  strongly  translucent. 
Add  to  this  delicacy  of  texture  the  most  exqui- 
site fineness  of  cutting  and  pattern,  and  place 
the  leaves  dripping  with  diamond  dew-drops  in 
masses  on  trunks  of  tree-ferns  in  the  midst  of 
a  tropical  luxuriance,  and  you  have  perhaps  the 
nearest  approach  to  a  fern-paradise  that  could 
be  imagined  by  the  most  ardent  lover  of  nature. 
Such  a  picture  can  be  found  in  the  mountains 
of  Jamaica  and  in  many  other  tropical  islands. 
The  filmy  ferns  belong  chiefly  to  the  genera 
Trichomanes  and  Hymenophvllum,  and  although 
many  are  apparently  so  simple,  the  Hymenophyl- 
lacea  form  ome  of  the  most  highly  differentiated 
families  among  the  ferns.  A  few  others  simulate 
them  in  texture,  like  the  delicate  New  Zealand 
species  of  Leptopteris  and  some  species  of 
Asplenium  in  the  American  tropics,  but  these 
are  representatives  of  two  distinct  families.  The 
genus  Loxsoma  represents  a  structural  connect- 
ing-link between  the  |^enus  Davallia  and  the 
filmy  ferns,  and  this  is  apparently  their  only 
point  of  kinship.  Two-  species  of  Trichomanes 
occur  under  moist  rocks  in  some  of  our  Gulf 
States,  one  of  them  scarcely  over  a  half  inch 
in  height 

IV.  Salviniates, —  Next  to  the  ferns  are  the 
members  of  this  order,  in  which  spores  of  two 
sorts  are  produced  in  special  conceptacles  re- 
sembling small  pods  or  spheres.  There  are  two 
types  of  habit  represented,  one  series  (Salvin- 
iacece)  floating  on  the  surface  of  water,  and  the 
other  (Marsileacea)  rooting  in  mud.  Salvinia, 
with  oval  leaves,  is  occasionally  seen  in  cultiva- 
tion but  is  rare  in  a  wild  state.  Asollo  is  found 
in  great  abundance  in  Florida,  sometimes  cover- 
ing the  surface  of  ponds  with  its  delicate 
branching  small-leaved  stems.  A  second  species 
occurs  in  California.  Marsilea  is  the  type  of 
the  second  family,  and  has  a  four-parted  leaf 
resembling  that  of  Oxalis.    \t  grows  on  the  wet 
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borders  of  ponds,  or  if  the  water  becomes  high, 
it  elongates  its  leaf-stalks  and  the  leaves  float 
on  the  surface  like  four-leaf  clovers.  Its  con- 
ceptades  are  oval  and  are  borne  on  short  stalks. 
One  species  grows  abundantly  at  Bantam  Lake, 
Connecticut,  and  others  in  Florida  and  in  the 
far  Northwest,  where  they  are  more  common. 
Pilularia  is  a  second  genus  of  the  family  with 
thread-like  leaves,  and  spherical  pill-like  con- 
ceptacles.  Our  single  species  occurs  in  Cali- 
fornia, Oregon,  ana  Arkansas. 

V.  Equisetales. — ^About  25  species  forming  a 
single  genus  and  family  make  up  this  order. 
There  are  two  types  of  growth,  both  common 
species  of  Equisetum,  which  have  received  dif- 
ferent popular  names.  One  is  the  field  horsetail, 
.  which  appears  in  low  sandy  ground  early  in 
'  spring,  sending  up  a  flesh-colored  stalk  termin- 
ating in  a  cone,  followed  by  the  ^horsetails,* 
which  are  the  vegetative  parts  of  the  plant,  con- 
sisting of  a  central  hollow  stalk  with  angular 
whorled  branches.  The  leaves  are  reduced  to 
sheaths  encircling  the  stem.  Under  the  surface- 
shields  that  cover  the  cone,  the  spores,  which  in 
mass  resemble  a  fluffy  mold,  are  borne  in  spo- 
rangia. The  peculiar  appearance  of  the  spores 
is  due  to  the  fact  that  each  is  surrounded  by  an 
outer  covering  which  splits  spirally  into  four 
branches  arranged  cross-like  at  one  end  of  the 
spore.  These  are  exceedingly  hygroscopic,  and 
they  absorb  water  and  coil  up  at  the  slightest 
breath;  then  uncoiling  as  soon  as  the  moisture 
dries,  they  jostle  each  other  about.  The  pur- 
pose of  this  mechanism  is  to  scatter  the  spores 
gradually  from  the  sporangia  at  maturity.  The 
second  type  of  Equisetum  grows  on  banks  with 
stiff,  jointed,  rush-like,  often  clustered  stems 
surrounded  at  the  joints  by  a  light-colored 
sheath.  These  also  bear  cones  in  late  spring 
similar  to  those  of  the  field-horsetail.     These 

?lants  are  sometimes  called  ^scouring-rushes,* 
rom  the  fact  that  their  roughness  caused  by 
silica  in  the  epidermis  led  to  their  use  for  scour- 
ing floors  and  woodenware. 

VI.  Isoetales. — This  order  likewise  contains 
a  single  g[enus  {Isoetes)  and  family.  The  plants 
are  aquatic,  either  growing  ^submerged  or  on  the 
shores  of  ponds  and  rivers.  They  consist  of  a 
short  fleshy  base,  bearing  a  cluster  of  leaves 
which  are  broadened  at  the  base  and  contain  an 
axillary  sporangium,  and  end  in  awl-like  joints. 
The  position  of  the  order  is  problematical,  as 
these  obscure  plants  seem  to  show  unexpected 
aflinities  with  several  other  groups.  They  are 
eusporangiate  and  produce  spores  of  two  sorts. 
VIL  Lycopodiales. — ^This  order  contains  the 
ground-pines  or  club-mosses  and  the  selaginellas 
or  little  club-mosses,  which  are  alike  in  produc- 
ing their  spores  in  the  axils  of  leaves,  but  differ 
in  the  spore-characters.  The  club-mosses  (Ly- 
copodium)  have  yellow  dust-like  spores,  which 
are  used  commercially  under  the  name  of  lyco- 
podium  powder  for  the  relief  of  chafing  and 
for  producing  flash-lights,  since  they  contain 
a  large  amount  of  oil  and  are  highly  inflam- 
mable. Selaginelia,  on  the  other  hand,  produces 
two  kinds  of  spores  —  microspores,  from  which 
develop  the  male  prothalH,  and  macrospores, 
from  which  develoo  the  female  prothalli.  The 
lycopods  are  familiar  as  Christmas  greens,  but 
are  rarely  seen  in  cultivation.  Over  lOO  species 
are  known  of  which'  17  are  found  within  the 
limits  of  the  United  States.  Sehginella,  on  the 
other  hand,  is  frequent  in  cultivation,  some  of 


the  species  being  exceedingly  delicate  and  grace- 
ful; but  most  of  our  native  species  are  mcon- 
spicuous  and  little  known.  The  *resurrection- 
plant*  has  already  been  mentioned.  Some  of 
the  tropical  species  attain  enormous  size  as 
dimbing-plants.  Over  600  species  have  been 
described,  of  which  27  are  found  in  the  United 
States.  A  third  family  is  represented  in  the 
Southern  States  by  a  leafy  epiphyte  {Psilotum). 
Two  other  small  genera  occur  in  Australia  and 
neighboring  islands. 

LuciEN  M.  Underwood, 
Late  Professor  of  Botany,  Columbia  University. 

Feronia,  fe-ro'ni-a,  (i)  An  ancient  Italian 
goddess,  who  presided  over  woods  and  orchards. 
The  ancient  grove,  not  far  from  Anxur  (Terra- 
cina),  was  consecrated  to  her,  and  is  very  cele- 
brated. Emancipated  slaves  received  a  cap  in 
her  temple  as  a  badge  of  freedom.  (2)  A  genus 
of  beetles  of  the  family  Carabid<t,  (3)  A 
genus  of  plants  allied  to  the  orange. 

Ferrand,  Marie  Lotus,  ma-re  loo-e  fe-ran, 
French  soldier:  b.  Besangon,  France,  12  Oct. 
1753;  d.  Santo  Domingo,  7  Nov.  1808.  He 
served  as  a  volunteer  in  the  American  Revolu- 
tion, was  imprisoned  during  the  French  Revolu- 
tion as  a  friend  of  Lafayette,  but  was  released 
and  placed  in  command  of  a  brigade  in  the 
armies  of  Ardennes  and  Sambre-et-Meuse.  He 
went  with  General  Leclerc  to  Santo  Domingo 

1801,  succeeding  Le  Clerc  as  governor-general 

1802.  He  was  besieged  by  General  Dessaliiies 
1804,  but  withstood  until  the  arrival  of  rein- 
forcements under  Admiral  Missiessy,  holding 
the  eastern  part  of  the  island  for  several  years, 
but,  defeated  at  Paolo  Fincado  by  Ramireshu, 
he  shot  himself  on  the  battlefield. 

Ferrara,  fer-ra'ra,  a  province  of  Italy;  on. 
the  north  boundary  is  the  Po  River  and  on  the 
east  the  Adriatic  Sea ;  area,  1,144  square,  miles. 
The  low  ground  is  marshy,  but  good  crops  are 
raised  on  the  uplands.  The  climate  is  un- 
healthful.  Ferrara  was  once  a  duchy  of  Italy; 
it  was  held  by  the  House  of  Este  as  a  papal  fief 
till  1597.  It  became  a  part  of  the  States  of  the 
Church  in  1598.  In  i860  it  was  incorporated 
into  the  kingdom  of  Italy.    Pop.  271,776. 

Ferrara,  Italy,  city,  capital  of  the  prov- 
ince of  Ferrara,  26  miles  north-northeast  Bo- 
logna, in  a  fertile  but  unhealthy  plain,  at  a  short 
distance  from  the  north  branch  of  the  Po.  It 
is  a  large  and  well-built  town,  with  spacious 
and  regular  streets,  and  is  enclosed  by  a  wall 
seven  miles  in  circuit.  It  is  defended  on  the 
west  side  by  a  citadel  regularly  fortified.  In 
the  middle  of  the  city  is  a  castle,  flanked  with 
towers,  and  surrounded  by  wet  ditches,  which 
was  once  the  residence  of  the  dukes.  Ferrara, 
though  still  retaining  many  traces  of  its  former 
grandeur,  has  long  been  falling  into  decay ;  its 
pavements  are  overgrown  with  grass,  and  the 
staircases  and  balconies  of  many  of  its  noble 
palaces  are  overrun  with  ivy,  while  others  are 
without  either  doors  or  windows.  The  popula- 
tion has  also  fallen  to  one  fourth  of  its  former 
amount.  It  has  a  cathedral  and  numerous 
churches,  most  of  which  contain  valuable  paint- 
ings, together  with  some  interesting  specimens 
of  sculpture.  There  are  here  a  public  gallery  of 
paintings,  called  the  Palazzo  del  Magistrate, 
containing  many  excellent  works  bv  the  leading 
painters  of  the  Ferrara  school,  of  which  Dosso 
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Dossi  was  one  of  the  leaders.  The  city  contains 
also  a  school  of  medicine  and  jurisprudence, 
and  a  public  library  containing  about  100,000 
volumes  and  900  manuscripts,  the  latter  in- 
cluding some  of  those  of  Ariosto  and  Tasso. 
The  house  in  which  Ariosto  was  educated,  and 
that  in  which  he  lived  during  his  latter  years, 
and  known  by  the  names  respectively  of  the 
Casa  degli  Anosti  and  the  Casa  d'Ariosto,  are 
shown  to  strangers.  The  latter  is  now  national 
property,  and  is  ranked  among  the  national 
monuments.  Another  object  of  interest  is  the 
cell  in  the  Hospital  of  St  Anna,  in  which  Tasso 
was  imprisoned.  The  house  occupied  by  Guar- 
ini,  the  author  of  the  Pastor  Fido — the  Casa 
Guarina  —  is  still  inhabited  by  the  marquises  of 
that  name.  Ferrara  is  an  archbishopric;  the 
bishopric  dates  from  661 ;  its  archbishopric  was 
founded  by  Clement  XII.  in  1735.  It  carries 
on  some  trade  in  com  and  other  produce  of  the 
soil.  There  are  manufactures  of  silk  ribbons, 
wax  candles,  and  brazen  utensils;  tanneries  and 
glass  works.  Pop.  of  the  commune  about 
90,000. 

Ferrari,  Qaudencio,  ga-den'dz6-o  fer-ra're, 
Italian  painter:  b.  Valduggia,  Piedmont,  1484; 
d.  Milan  31  Jan.  1549.  A  scholar  of  Andrea 
Scotto,  he  also  caught  some  inspiration  from 
Da  Vinci  and  Raphael.  The  chief  characteris- 
tics of  his  style  are  correct  and  vigorous  de- 
lineation, strong  but  often  hard  coloring,  con- 
siderable power  of  invention,  and  skill  in  the 
arrangement  of  drapery.  He  executed  innumer- 
able paintings  both  in  fresco  and  in  oil,  the 
greater  part  of  which  are  possessed  by  the 
Lombard  galleries.  His  most  comprehensive 
work,  the  frescoes  at  Varallo,  in  Piedmont, 
rroresents  the  Passion;  another  good  specimen 
of  his  work,  the  ^Martyrdom  of  St  Catharine,^ 
is  in  the  Brera  Gallery  at  Milan.  He  died  at 
Milan  in  1549.  The  chief  of  his  pupils  was 
Andrea  Solano.  See  Colombo,  <Vita  di  Fer- 
rari>    (1881). 

Ferrari,  Qiuseppe»  gwe-sep'pa  fer-ra're, 
Italian  philosopher  and  historian :  b.  Milan,  Italy, 
1812;  d.  Rome  i  July  1876.  He  wrote:  ^On 
Error^  (1840)  ;  ^Campanella's  Religious  Opin- 
ions* (1840) ;  <Machiavelli  as  Judge  of  the 
Revolutions  of  Our  Time^  (1849)  ;  ^Philosophy 
of  Revolutions^  (1851);  ^History  of  Italian 
Revolutions,  or  Guelphs  and  Ghibellines^ 
(1856-8) ;  etc. 

Ferrari,  Paolo,  Italian  dramatist:  b.  Mo- 
dena  5  April  1822;  d.  Milan  9  March  1889.  He 
produced  his  first  comedy,  ^Bartolommeo  il  Cal- 
zolajo,^  in  1847.  Of  his  many  later  works, 
<Goldoni>  (1852),  and  ^Parini  e  la  Satira* 
(18^7)  rank  as  the  finest  examples  of  modem 
Italian  comedy,  and  are  distinguished  —  as,  in- 
deed, are  most  of  his  plays  —  by  a  piquancy  and 
sparkling  dialogue,  as  well  as  cleverness  of  con- 
struction and  occasional  sharp  contrasts,  such 
as  have  been  mostly  identified  with  French  com- 
edy. A  collection  of  his  ^Opere  drammatiche^ 
was  published  at  Milan  in  14  volumes  (1877-80). 
In  i860  he  became  professor  of  history  at  Mo- 
dena,  and  afterward  in  the  Academy  at  Milan. 

Ferraris,  Carlo  Francesco,  kar'-l6  fran- 
chSs'ko  fer-ra'res,  Italian  political  economist 
and  statistician:  b.  Moncalvo,  Alessandria,  Italy, 
15  Aug.  1850.  In  1878  he  was  appointed  pro- 
fessor extraordinary  in  the  University  of  Pavia 
and  in   1885  professor  of  statistics  at   Padua. 


Among  his  works  are:  ^La  Statistica  e  la 
Scienza  delle  Amministrazione  nelle  Facultd 
Giuridiche^  (1878)  ;  ^Moneta  e  Corso  Forzoso' 
(1879)  ;  ^Saggi  di  Economia  Statistica  e  Sci- 
enze  delle  Amministrazione^  (1880)  ;  <La  Sta- 
tistica del  Movimento  dei  Metalli  Preziosi  fra 
ritalia  e  I'Estero^  (1883);  ^L'assicurazione  ob- 
bligatoria  e  la  ri^nsibilita  dei  Padroni,  ed  im- 
prenditori'  per  gli  sufortuni  sul  lavoro^  (1890)  ; 
^Principii  di  scienza  bancaria^  (1892). 

Ferraris,  Qalileo,  ga-le-la'd  fa-ra'res,  Ital- 
ian physicist  and  electrician:  b.  Livorno,  Pied- 
mont, 1847;  d.  1897.  He  was  graduated  in 
civil  engineering  at  the  Royal  School  of  Engi- 
neering^ (1869).  On  being  appointed  professor 
of  physics  in  the  Industrial  Museum  and  in  the 
Military  College  at  Turin,  he  devoted  himself 
to  the  study  of  technical  physics  and  was  in  a 
short  time  recognized  as  one  of  the  foremost 
electricians  in  Europe.  In  1885  his  investi- 
gations into  the  properties  of  various  electrical 
transformers  resulted  in  the  discovery  of  the 
rotatory  magnetic  field,  produced  by  two  alter- 
nating currents  with  a  quarter  difference  of 
phase.  This  discovery  made  possible  the  two- 
phase  motor.  In  1893  he  published  a  theory 
of  the  single-phase  alternating  motor,  and  to  him 
the  present  development  of  alternating  currents 
must  largely  be  credited.  His  works  on  such 
subjects  are  standard  authorities,  and  among 
them  must  be  mentioned:  ^On  the  Difference  of 
Phase  of  Currents^ ;  ^On  the  Lag  of  Induction^ ; 
and  *0n  the  Waste  of  Energy  in  Transformers* 
(1887). 

Ferrate,  fer'-ftt,  in  chemistry,  a  salt  made 
of  ferric  acid,  a  weak,  unstable  compound  of 
iron  and  oxygen,  with  bases.    See  Iron. 

Ferraxai,  Giuseppe  Jacopo^  ya'ko-po  gwe- 
sep'pa  ferrat'se,  Italian  author:  b.  Cartig- 
lianO)  Italy,  20  March  1813;  d.  Bassano,  Italy, 
1881.  He  published:  ^Hand-books  to  Dante* 
(1865-77);  ^Torquato  Tasso:  a  Biographical, 
Critical,  and  Bibliographical  Study ^  (1880)  ;  and 
studies  of  Ariosto,  besides  an  <  Italian  Anthol- 
ogy^  (1858-9). 

Ferree,  James  Barr,  American  architect 
and  art  critic:  b.  Philadelphia,  Pa.  He  was 
graduated  from  the  University  of  Pennsylvania 
1884.  He  is  the  president  of  the  department  of 
architecture  in  the  Brooklyn  Institute  of  Arts 
and  Sciences;  is  a  member  of  several  American 
and  foreign  architectural  societies,  and  has  writ- 
ten many  professional  papers  for  leading  archi- 
tectural and  other  penodicals. 

Ferreira,  Antonio,  ari-t6'ne-6  fcrri'i-ra, 
Portuguese  pptt:  K  Lisbon,  Portugal,  1^28;  d. 
1569.  He  held  a  professorship  at  the  University 
of  Coimbra,  and  subsequently  became  jud^e  of 
the  supreme  court  at  Lisbon.  During  his  leisure 
he  composed  sonnets,  odes,  and  epigrams,  which 
earned  for  him  the  title  of  the  ^Portuguese  Hor- 
ace.* His  high  literary  reputation,  however,  is 
due  to  his  <  Epistles  >  and  the  tragedy  of  <Inez 
de  Castro,^  the  second  regular  tragedy  pro- 
duced in  Europe.  The  subject  is  a  popular  Por- 
tuguese legend;  and  the  play  is  modeled  upon 
the  Greek  tragic  drama. 

Ferreira  de  Vasconcellos,  Jorge,  zhor'zha 
fer-ra'i  ra  dH  vas"kon-ser6sh,  Portuguese 
dramatist:  b.  Coimbra  or  Montemor  o  Velho; 
d.  1585.  His  prose  comedies,  ^Euphrosyne^ 
(1560);      <Usilippo>      (1618);      ^Aulegraphia>    t 
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(1619),  are  strictly  national,  and  are  valuable 
both  philologically  and  for  the  proverbs  in 
which  they  abound.  He  wrote  also  a  romance 
of  chivalry,  <The  Triumph  of  Sagramor^  (1567). 

Ferreiro,  fer-ra'i-ro,  a  Brazilian  tree-frog 
(q.v.). 

Fcr'rcl,  William,  American  meteorologist: 
b.  Bedford  County,  Pa.,  1817;  d.  1891.  He  was 
graduated  at  Bethany  College,  Virginia,  in  1844, 
and  early  attracted  attention  by  his  researches 
in  meteorology,  of  which  science  he  was  the 
first  to  propound  the  fundamental  principles. 
From  being  an  associate  in  the  work  of  put- 
ting forth  the  ^Nautical  Almanac^  he  was  ap- 
pointed to  the  United  States  Coast  and  Geodetic 
Survey.  From  1882  tx)  1886  he  was  an  assist- 
ant in  the  Signal  Service  Bureau,  and  the  max- 
ima and  minima  tide-predicting  machine  which 
he  invented  has  been  used  for  many  years  in 
government  coast  surveys.  Among  his  writings 
are:  ^Popular  Treatise  on  the  Winds,  Mon- 
soons, Cyclones,  etc.^  (1889);  ^ Tidal  Action \- 
*  Meteorological  Researches.^ 

Ferreras,  Juan  dc,  hooan'  da  fer-ra'ras, 
Spanish  historian:  b.  Labaiieza,  Spain,  7  June 
1652 ;  d.  8  June  1735.  He  was  a  scholarly  priest, 
whose  careful  ^History  of  Spain^  (1700-27) 
is  authoritative  for  the  period  prior  to  1598;  his 
<Poems>    (1726)  are  less  important. 

Fcr'rcrs,  fer'rerz,  Norman  Macleod,  Eng- 
lish mathematician:  b.  Gloucestershire  11  Aug. 
1829.  He  was  educated  at  Eton  and  Gonville 
and  Caius  College,  Cambridge,  of  which  latter 
institution  he  has  been  master  from  1880.  He 
has  published:  ^A  Treatise  on  Trilinear  Co- 
ordinates>  (1861) ;  <A  Treatise  on  Spherical 
Harmonics^   (1877). 

Ferret,  a  small  and  slender  variety  of 
polecat  (q.v.),  usually  an  albino,  yellowish 
white,  with  pink  eyes.  It  is  bred  chiefly  as  a 
domestic  exterminator  of  mice  and  rats,  and 
is  used  also  in  rabbit  hunting.  Unlike  the  ordi- 
nary polecat,  it  is  exceedingly  sensitive  to  cold, 
and  must  be  well  protected  in  northern  climates 
which  do  not  at  all  affect  the  polecat.  Though 
bred  in  confinement,  the  ferret  exhibits  no 
affection,  even  for  its  master;  and  must  be 
carefully  secured,  lest  it  escape  and  do  injury. 
It  has  been  known  to  hurt  infants,  and,  if  it 
gets  at  poultry,  it  will  kill  far  more  than  it 
can  eat  The  female  even,  at  times»  devours 
her  young.  A  cross  between  the  ferret  and  the 
polecat  is  sometimes  used. 

Ferret,  Col  dc,  col  de  fe-ra,  a  pass  of  the 
Alps,  in  Switzerland,  connecting  Orsieres,  in  the 
latter  country,  with  Cormayeur,  in  Italy. 
Height  8,320  feet  above  sea-level.    See  Alps. 

Ferreting,  the  sport,  well  known  in  Eng- 
land, of  chasing  rabbits  or  hunting  vermin 
(rats)  with  trained  ferrets  (q.v.).  To  pounce 
upon  the  victim  and  kill  (<^pith*^)  it  by  a  single 
bite  in  the  neck,  is  regarded  as  a  mark  of  high 
excellence  in  a  ferret  by  ferrcters.  The  prin- 
cipal use  of  ferrets,  however,  is  not  to  kill  the 
prey,  but  to  go  into  their  burrows  and  hiding 
places,  muzzled,  and  drive  out  the  animals. 

Fcrri,  Giro,  che'ro  fer're,  Italian  painter, 
architect,  and  engraver:  b.  Rome  1634;  d.  there 
4  Sept.  1689.  He  was  a  pupil  and  imitator  of 
Pietro  da  Cortona,  but  displays  less  grace  and 
iess  richness  of  color  than  his  master.  His  can- 
vases   are    scattered    through    Italy.    He    com- 


pleted the  frescoes  in  Pitti  Palace,  begun  by  da 
Cortona,  and  among  his  other  paintings  are  the 
ceiling  of  the  Annunziata  and  the  cupola  of  St. 
Agnese,  Piazza  Navona,  Rome,  unfinished?:  ^Re- 
pose in  Egypt ^ ;  <  Alexander  Reading  Homer ^ ; 
< Death  of  Dido,>  Dresden;  « Triumph  of  Bac- 
chus,^ London.  Among  his  architectural  pieces 
are  the  altars  of  Chiesa  Nuova  and  ether 
churches  in  Rome.  He  left  a  great  number 
of  etchings. 

Fcrri,  Enrico,  enre'ko  fer're,  Italian 
sociologist:  b.  San  Benedetta-Po,  Mantua,  25 
Feb.  1856.  He  was  educated  at  Bologna,  Pisa, 
and  Paris,  and  was  admitted  to  the  bar.  He 
practises  law  at  Rome,  having  been  a  member 
of  the  Chamber  of  lieputics  since  1886,  rep- 
resenting a  socialistic  following.  Among  his 
works  are:  ^Sociologie  Criminelle*  (1893,  Eng- 
lish translation  1896)  ;  ^La  Scuola  positiva  di 
dirrito  criminale'  (1883)  ;  <Difese  pmali  e  studi 
di  giurisprudins  a^  (1898) ;  ^Dcliqucnti  nell' 
arte^    (1901). 

Ferri,  Luigi,  loo-g'je  fcr'r€,  Italian  philos- 
opher: b.  Bologna  1826;  d.  Rome  1895.  He 
entered  the  normal  school,  Paris,  1847,  teaching 
philosophy  in  Chalon,  Evreux,  Dieppe,  Blois, 
and  Toulouse  1850-5.  Returning  to  Italy  he 
became  secretary  of  public  instruction  i860,  pro- 
fessor of  philosophy  and  history  at  the  Insti- 
tute of  Florence  1863,  and  at  the  University 
of  Rome  1871.  Among  his  works  ar**:  ^11 
Grenio  d'Aristotele^  (1866)  ;  *Studii  su  Leonardo 
da  Vinci^  (1871)  ;  'II  senso  commune  nella  filo-. 
Sofia ^  (1872) ;  'Sulla  dotrina  psicologica  dHl' 
associazionc^  (1878) ;  'la  Psicologia  di  Pietro 
Pomponazzi^  (1877);  and  in  French  'Essai  sur 
I'histoire  de  la  philosophie  en  Italic  au  XlXme 
siecle^  (1869)  ;  and  Ma  Psychologic  de  TAssocia- 
tion  depuis  Hobbes  jusqu'a  nos  jours^  (1883). 

Ferric  Oxide,  or  Sesquioxide  of  Iron. 
See  Hematite;  Iron. 

Ferricyanide  of  Potassium.  See  Hydro- 
cyanic Acid. 

Fcrrier,  ferl-er,  David,  Scottish  neurolo- 
gist: b.  Woodside,  near  AberdeeUj  1843.  In 
1872  he  became  professor  of  forensic  medicine 
in  King's  College,  London,  a  chair  which  he 
exchanged  in  1889  for  that  of  neuro-pathology, 
specially  founded  for  him.  He  has  gained  a 
wide  reputation  by  his  investigations  of  the 
structure  of  the  brain,  particularly  in  connection 
with  the  localization  of  its  functioijis.  His  re- 
sults'are  stated  in  his  works  oh  the  'Functions 
of  the  Brain^  (1876)  ;  and  'Cerebral  Localiza- 
tion^ (1878).  His  researches  necessitated  a 
large  number  of  experiments  on  living  animals, 
and  he  has,  in  consequence,  been  strongly  at- 
tacked by  the  anti-vivisectionists. 

Ferrier,  Joseph  Marie  Augustin  Gabriel, 
zho-zeph  ma-re  o-giis-tan  ga-bri-el,  French 
painter:  b.  Nimes,  France,  29  Sept.  1847.  He 
studied  under  Lecocque  Boisbaudran.  His  work 
has  been  recognized  as  vigorous  and  elevated. 
He  won  the  Grand  Prix  de  Rome  in  1872,  and 
was  decorated  with  the  cross  of  the  Legion  of 
Honor  in  1884.  Among  well-known  works  of 
his  are:  ^ David  Conqueror  of  Goliath,^  in  die 
Nimes  Museum,  and  <  Saint  Agnes,  Martyr,* 
in  the  museum  at  Rouen. 

Ferrier,  Susan  Edmonstone,  Scottish  nov- 
elist: b.  Edinburgh,  Scotland,  7  Sept.  1782;  d. 
there  <;  Nov.  1854.    She  was  an  intimate  friend 
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of  Sir  Walter  Scott  and  of  some  of  the  most 
eminent  literati  of  her  day.  She  wrote  three 
novels:  <Marriage>  (1818)  ;< The  Inheritance^ 
(1824}  ;  and  ^Destiny,  or  the  Chiefs  Daughter> 
(1831).  They  are  vigorous  and  lively  pictures 
of  Scottish  life  and  character,  but  exhibit  a  cer- 
tain hardness  and  want  of  sympathy  at  times. 

Ferxis,  Albert  Warren,  American  physi- 
cian: b.  Brooklyn,  N.  Y.,  1856.  He  was  grad- 
uated at  the  New  York  University  1878,  and  at 
the  Columbia  University  College  of  Physicians 
and  Surgeons  1882.  He  became  assistant  in 
neurology,  Columbia  University,  1893,  and  as- 
sistant in  medicine  in  the  New  York  University 
medical  department  1898.  Appointed  commis- 
sioner of  lunacy,  New  York  State,  1907. 

Ferris,  George  Titus,  American  writer  on 
music.  His  works  include:  ^ Great  German 
Composers^  (1879)  ;  ^ Great  Italian  and  French 
Composers^  (1879)  ;  *  Great  Singers^  (1880-1)  ; 
<  Great  Violinists  and  Pianists  >    (1881). 

Ferris,  George  Washington  Gale,  Ameri- 
can engineer:  b.  Galesburg,  111.,  14  Feb.  1859; 
d.  Pittsburg,  Pa.,  22  Nov.  1896.  He  was  grad- 
uated at  Rensselaer  Polytechnic  Institute  in 
1881;  went  to  Pittsburg,  Pa.,  in  1892,  while  in 
the  employ  of  the  Louisville  &  Nashville  Rail- 
road, to  inspect  the  structural  work  of  the  rail- 
road bridge  at  Henderson  Ky.  About  this  time 
he  conceived  the  idea  of  a  gigantic  revolving 
wheel  which  he  built  in  Pittsburg  and  erected 
for  the  World's  Columbian  Exposition  in  Chi- 
cago in  1893.  The  wheel  could  hold  more  than 
1,000  passengers,  and  during  the  Exposition  it 
was  one  of  the  great  attractions. 

Ferris,  Isaac,  American  Dutch  Reformed 
clergyman  and  educator:  b.  New  York  9  Oct, 
1798;  d.  Roselle,  N.  J.,  1873.  He  was  gradu- 
ated at  the  Reformed  Dutch  Seminary,  New 
Brunswick,  N.  J.,  1820;  was  pastor  at  New 
Brunswick  1821-4;  Albany  1824-6,  and 
New  York  1836-53.  He  was  chancellor  of  the 
University  of  the  City  of  New  York  1852-70. 

Ferris,  Mary  Lanman  Douw,  American 
author:  b.  Poughkeepsie,  N.  Y.,  22  May  1855. 
She  was  married  to  M.  P.  Ferris  (q.v.)  4  Sept. 
1879.  She  is  the  fotmder  of  the  Daughters  of 
the  Cincinnati,  and  was  instrumental  in  estab- 
lishing the  museum  in  Van  Cortlandt  Park,  New 
York,  now  maintained  bv  the  Colonial  Dames. 
She  is  the  editor  of  the  ^Bulletin  of  the  Society 
of  American  Authors,^  and  has  published: 
*  Dutch  Nursery  Rhymes  of  Colonial  Times  ^ ; 
^Random  Rhymes  of  Old  Dutch  Tin:*es> ;  <His- 
tory  of  Fort  Crails^ ;  etc. 

Ferris,  Morris  Patterson,  American  law- 
yer: b.  New  York  3  Oct.  1855.  He  is  a  son 
of  I.  Ferris  (q.v.)  and  was  graduated  from 
the  law  department.  University  of  New  York, 
1876.  He  is  president  of  the  Yonkers  Historical 
and  Library  Association;  secretary  of  the  Sons 
of  the  Revolution;  secretary  of  the  Colonial 
War  Lake  George  Monument  Committee,  sec- 
retary of  the  New  York  State  Historical  Asso- 
ciation, registrar  of  the  Society  of  the  War  of 
1812,  and  treasurer  of  the  Society  of  American 
Authors. 

Ferro,  fer'ro,  or  Hierro,  yer'ro,  the  most 
westerly  of  the  Canary  Islands,  and  the  smallest 
of  those  which  are  inhabited;  longitude  of  the 
western  extremity,  18°  9'.  It  is  about  18  miles 
long  and  9  miles  broad.  It  is  a  rocky,  volcanic 
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island,  rising  t(  the  height  of  over  4,100  feet, 
and  hzs  numerous  extinct  craters,  and  a  num- 
ber of  warm  springs.  It  is  by  no  means  fer- 
tile, but  good  wine  and  brandy  are  made,  and 
excellent  figs  are  grown  on  the  island.  This 
island  was  once  considered  the  most  western 
point  of  the  Old  World,  and  geographers  reck- 
oned longitude  from  it.  For  this  purpose  the 
longitude  of  Ferro  was  in  France  taken  as 
exactly  20°  west  of  that  of  Paris,  though  this 
meridian  really  passes  some  miles  to  the  east  of 
the  island.  German  geographers  adhered  l9n- 
gest  to  the  meridian  of  Ferro  in  constructing 
their  maps.    Pop.  5,980. 

Ferrol,  fer-rol',  or  £1  Ferrol,  Spain,  sea- 
port in  the  province  of  La  Coruna;  about  la 
miles  northeast  of  the  town  of  La  Coruna; 
on  the  Bay  of  Bctanzos,  a  few  miles  from  the 
ocean.  The  bay  forms  one  of  the  best  natural 
harbors  in  Europe,  and  the  narrow  channel 
which  leads  to  it  is  defended  by  the  forts  San 
Felipe  and  Palma.  Charles  III.  built  here  an 
arsenal  for  the  Spanish  navy,  which  is  still  in 
use.  The  manufactures  consist  chieiiy  of 
swords,  cutlery,  and  military  and  naval  equip- 
ments, sail-cloth,  and  leather.  The  sardine  fish- 
ery is  also  important.  The  principal  imports  are 
coal,  iron,  timber,  cotton,  and  grain:  the  chief 
exports  are  fish,  iron,  and  vinegar.  Pop.  about 
26,000. 

Ferrot3rpe,  or  Energiatype,  in  photog- 
raphy, a  process  first  made  public  by  Robert 
Hunt  in  1844,  in  which  the  negative  was  de- 
veloped by  a  saturated  solution  of  protosulphate 
of  iron,  with  mucilage  of  gum-arabic,  and  fixed 
by  soakingr  in  water  to  which  a  small  quantity 
of  ammonia  or  hyposulphite  of  soda  had  been 
added.    See  Photography. 

Ferrous  Sulphate,  Fnroas  Compounds. 
See  Iron. 

Ferry,  Gabriel,  ga-bri-el  fe-re,  the  Elder 
(pseudonym  of  EugIne  Louis  Gabriel  Ferry 
DE  Bellemare,  ii-zhen  loo-e  ga-bri-el  fe-re 
de  bel-mar),  French  author:  b.  Paris,  France, 
30  May  iJSop;  d.  1852.  His  stories  appeared 
first  serially  in  the  ^ Revue  des  Deux  Mondes.^ 
He  made  repeated  voyages  to  the  United  States ; 
in  his  last  voyage,  to  California,  he  lost  his  life 
in  the  burning  at  sea  of  the  ship  Amazon.  Among 
his  tales  are:  *The  Woodranger^ ;  ^Hunting 
with  Cossacks^ ;  ^Costal  the  Indian^ ;  ^Scenes  of 
Military  Life  in  Mexico^ ;  ^The  Squatters.^ 

Ferry,  Gabriel,  the  Younger,  French  au- 
thor, dramatist,  and  novelist:  b.  Paris  30  May 
1846.  He  is  a  son  of  Gabriel  the  Elder  and 
employs  the  same  pseudonym.  He  has  written 
plays:  ^Reginah*  (1874),  being  one  of  the 
best;  while  his  miscellaneous  prose  includes: 
^Thc  Last  Years  of  Alexandre  Dumas,  1864- 
7o>  (1883)  ;  < Balzac  et  ses  amies>  (1888)  ;  <The 
Exploits  of  Caesar:  a  Parisian  NoveP  (ifiSp). 

Ferry,  Jules  Francois  Camille,  zhiil  fran- 
swa  camel  fe-re,  French  statesman:  b.  Saint 
Die,  France,  5  April  1832;  d.  Paris  17  March 
1893.  He  was  admitted  to  the  Paris  bar  in 
1854,  and  speedily  identified  himself  with  the 
opponents  of  the  empire.  His  hostility  was 
carried  into  journalism,  and  a  series  of  articles 
in  the  ^Temps^  (^Times*),  were  republished  as 
^The  Fantastic  Tales  of  Haussmann>  (1865). 
In  1869  he  was  elected  to  the  National  Assem- 
bly, where  he  voted  against  the  war  with  Prus- 
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sia;  and  during  the  siege  of  Pa  is  by  the  Ger- 
mans (1870-1)  he  played  a  prominent  part  as 
central  mayor  of  the  city.  He  was  minister  to 
Athens  1872-3,  and  in  1879  became  minister 
of  public  instruction  and  began  an  agitation 
against  the  Jesuits.  Their  expulsion  was  ef- 
fected, and  brought  about  the  dissolution  of  the 
ministry  in  September  1880.  M.  Ferry  then 
'formed  a  cabinet,  which  remained  in  office  till 
November  1881.  In  February  1883  he  again 
became  premier,  with  a  policy  of  ^colonial  ex- 
pansion,*' involving  a  war  in  Madagascar  and 
the  invasion  of  Tonquin,  where  a  disaster  to  the 
French  troops  brought  about  his  downfall  in 
March  1885.  In  1890  he  was  made  senator. 
His  ^Discours  et  Opinions^  appeared  in  7  vol- 
umes (1893-^). 

Ferry,  Orris  Sandford,  American  states- 
man and  soldier :  b.  Bethel,  Conn.,  1823 ;  d.  1875. 
He  was  graduated  at  Yale  in  1844.  After  fill- 
ing important  political  places  in  his  native  State 
he  was  in  1859  elected  to  Congress  as  a  Re- 
publican, and  sat  as  one  of  the  famous  Com- 
mittee of  Thirty-Three  appointed  to  consider 
and  report  upon  the  condition  and  relations  of 
the  seceded  States.  He  was  colonel  of  the  Fifth 
Connecticut  Volunteer  Infantry  (1861),  and 
served  from  1862  to  the  end  of  the  war  as  brig- 
adier-general of  volunteers.  He  was  elected  to 
the  United  States  Senate  as  a  Republican  in 
1866,  and  re-elected  in  1872. 

Perry,  Thomas  White,  American  politi- 
cian :  b.  Mackinac,  Mich.,  i  June  1827 ;  d.  Grand 
Haven  Mich.,  14  Oct.  1896.  He  served  in  the 
State  legislature  and  from  1865  to  1871  was  a 
Republican  member  of  Congress.  He  was 
elected  to  the  United  States  Senate;  and  on  the 
death  of  Henry  Wilson  was  actiiig  Vice-Presi- 
dent of  the  United  States  from  1^5  to  1877. 

Fersen,  fer'sen,  Hans  Axel,  Count  von, 
Swedish  military  officer:  b.  Stockholm,  Sweden, 
1755;  d.  there  20  June  1810.  He  came  to  Amer- 
ica on  the  staff  of  Rochambeau;  fought  under 
Lafayette  and  received  from  Washington  the 
Order  of  the  Society  of  the  Cincinnati.  Later 
he  went  to  France,  where  he  became  a  favorite 
at  court,  and  was  the  disgiiised  coachman  at 
the  flight  of  the  royal  family  from  Versailles 
during  the  Revolution.  He  returned  to  Sweden, 
where  he  was  received  with  honor,  and  in  1801 
was  made  grand  marshal  of  that  country.  On 
suspicion  of  complicity  in  the  death  of  Prince 
Christian  of  Sweden,  he  was  seized  by  a  mob 
while  marshaling  the  funeral  procession,  and 
tortured  to  death. 

Fertilization  of  the  Ovum.  See  Embryol- 
ogy. 

Fertilizers.  Any  substance  applied  to  the 
soil  to  aid  the  growth  of  plants  may  properly  be 
called  a  fertilizer.  The  name  has,  however,  be- 
come associated  with  a  class  of  materials  man- 
ufactured and  sold  for  this  purpose,  the  hand- 
ling of  which  now  constitutes  an  important 
industry. 

The  constituents  of  the  plant  that  it  derives 
from  the  soil  are  nitrogen,  phosphorus,  sulphur, 
potassium,  sodium,  calcium,,  magnesium,  iron, 
aluminum,  manganese,  silicon,  chlorine.  Of 
these,  nitroj^en,  phosphorus  or  phosphoric  acid, 
and  potassium  or  potash,  are  the  substances 
most  hkely  to  be  deficient  in  the  soil,  and  there- 


fore the  ones  that  are  contained  in  fertilizers.  A 
fertilizer  may  contain  any  one  or  more  of  these 
substances. 

The  chief  distinction  between  the  functions 
of  farm  manure  and  commercial  fertilizers  may 
be  stated  in  a  general  way  to  be  that  farm  ma- 
nure increases  crop  production  by  improving 
the  condition  of  the  soil,  while  the  commercial 
fertilizers  act  directly  as  a  plant-food  without 
materially  affecting  soil  structure. 

It  is  evident,  therefore,  that  commercial  fer- 
tilizers are  not  an  adequate  substitute  for  farm 
manure  or  green  manures  for  producing  perma- 
nent improvement.  Their  function  consists  in 
supplementing  the  available  supply  of  plant- 
food  in  a  soil  which  may  be  deficient  in  any  one 
or  more  of  the  substances  usually  contained  in 
fertilizers.  On  virgin  soils  commercial  ferti- 
lizers are  generally  superfluous;  but  as  loss  of 
plant-food  goes  on  under  cropping,  restitution 
must  be  made  and,  as  this  is  usually  not  ade- 
quately done  with  farm  manure,  fertilizers  are 
finally  called  upon. 

In  regions  where  there  is  large  loss  of  plant- 
food  from  the  soil  due  to  leaching,  there  must 
be  a  large  excess  of  potential  fertility  in  order 
that  the  growing  crop  shall  at  all  times  be  sup- 
plied with  available  plant-food.  A  deficiency  in 
any  constituent  will  check  growth  by  com- 
pelling the  plant  to  depend  upon  a  less  readily 
available  supply.  Commercial  fertilizers  are 
useful  by  presenting  readily  available  food  to  the 
plant  when  it  is  beginning;  growth,  and  when  a 
deficiency  in  the  supply  is  likely  to  produce  a 
permanent  injury. 

As  the  price  of  land  increases,  as  the  cost  of 
labor  becomes  greater,  and  as  the  value  of  the 
crop  augments  it  becomes  more  important  that 
maximum  crops  shall  be  raised,  and  for  these 
reasons  commercial  fertilizers  have  greatest  sale 
where  agriculture  is  most  intensive.  There  are 
also  many  special  crops  requiring  more  of  one 
plant-food  than  of  another,  and  the  needs  of 
these  can  best  be  met  by  the  use  of  commercial 
fertilizers. 

Historical. —  The  value  of  animal  excrements 
applied  to  soils  on  which  crops  were  grown  has 
been  appreciated  by  the  husbandman  as  far 
back  as  records  go.  Why  this  manure  is  bene- 
ficial, and  what  relation  its  constituents  bear  to 
those  of  plants,  are  matters  which  have  only 
been  worked  out  during  the  last  century,  and 
knowledge  of  which  has  led  to  the  use  of  fer- 
tilizers composed  of  mineral  salts,  commonly 
known  as  commercial  fertilizers. 

The  earliest  record  of  the  use  of  mineral 
salts  for  increasing  the  yield  of  crops  is  con- 
tained in  a  book  entitled  ^A  Discourse  Con- 
cerning the  Vegetation  of  Plants.^  The  title 
page  also  contains  the  following  announce- 
ments: ^Spoken  by  Sir  Kenelm  Digby,  at 
Gresham  College,  on  the  23d  of  January  166a 
(At  a  meeting  of  the  Society  for  Promoting 
Philosophical  Knowledge  by  Experiments.  Lon- 
don. Printed  for  John  Williams,  in  Little  Brit- 
ain, over  against  St.  Botolph's  Church,  1669,)* 
The  author  advocates  the  use  of  saltpetre  to 
increase  the  yield  of  crops,  and  says :  *By  the 
help  of  plain  saltpetre,  dilated  in  water  and 
mingled  with  some  other  fit  earthy  substance, 
that  may  familiarize  it  a  little  with  the  corn  into 
which  I  endeavored  to  introduce  it,  I  have  made 
the  barrenest  ground  far  out-go  the  richest,  in 
giving  a  prodigiously  plentiful  harvest*     His 
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dissertation  does  not,  however,  show  any  true 
conception  of  the  reason  for  the  increase  in  the 
crop  through  the  use  of  this  fertilizer.  The 
almost  total  absence  of  any  knowledge  of  the 
composition  of  plants,  and  the  crude  state  of 
chemistry  at  that  time,  made  this  quite  impos- 
sible. 

It  was  not  until  1804  that  any  light  was 
thrown  upon  the  subject.  In  that  year  was 
published  <Recherches  Chimique  sur  la  Vegeta- 
tion, >  by  Theodore  de  Saussure.  This  brilliant 
French  investigator  was  the  first  to  appreciate 
the  significance  of  the  ash  ingredients  of  plants; 
to  point  out  that  without  them  plant  life  was 
impossible,  and  to  show  that  only  the  ash  of  the 
plant  was  derived  from  the  soil. 

Justus  von  Liebig  is  commonly  •  regarded  as 
having  laid  the  foundation  upon  which  the  com- 
mercial fertilizer  industry  has  been  built.  Cer- 
tainly his  reports  to  the  British  Association  in 
1840  and  again  in  1842  made  the  British  agricul- 
turists regard  as  they  had  never  done  before  the 
importance  of  a  sufficient  supply  of  certain  read- 
ily soluble  mineral  substances  in  the  soil.  He 
supported  the  contention  of  De  Saussure  re- 
garding the  importance  of  mineral  matter  in  the 
plant,  and  its  extractions  from  the  soil.  He  re- 
futed the  theory,  at  that  time  popular,  that 
plants  absorbed  their  carbon  from  humus,  but 
made    the    mistake    of    attaching    little    im- 

Sirtance  to  the  presence  of  humus  in  the  soil, 
e  showed  the  importance  of  potash  and  phos- 
phates in  manures,  and  in  his  earlier  wntings 
spoke  of  the  value  of  nitrogen  for  fertilizing 
crops,  but  afterward  made  the  mistake  of  deny- 
ing the  usefulness  of  nitrogenous  manures  for 
plants,  holding  that  the  ammonia  washed  down 
by  rain  affords  a  sufficient  supply. 

By  the  middle  of  the  19th  century  it  was  well 
understood  that  potash,  phosphoric  acid,  and 
nitrogen  were  valuable  constituents  of  fertiliz- 
ers, and  that  the  other  mineral  elements  of 
plant-food,  with  the  occasional  exception  of 
calcium,  were  always  present  in  sufficient  quan- 
tity in  arable  soils.  It  has  since  been  shown  that 
the  family  of  plants  known  as  the  Leguminosa 
have  the  ability  to  secure  a  large  part,  at  least, 
of  their  nitrogen  from  the  air,  and  that  as  these 
plants  are  very  rich  in  nitrogen  they  leave  a 
supply  of  nitrogen  in  organic  matter  in  the  soil 
when  plowed  under,  or  even  when  the  roots 
alone  are  allowed  to  remain  in  the  soil. 

Direct  and  Indirect  Fertilizers, —  Fertilizers 
that  add  to  the  soil  only  mineral  constituents 
that  are  taken  up  by  plants  may  be  called  direct 
manures.  However,  soil  amendments  are  some- 
times used  which  contain  in  addition  to  or  in 
place  of  these  substances  certain  constituents 
that  increase  the  crop  without  adding  to  the  sup- 
ply of  the  fertilizing  constituents.  These  may 
be  called  indirect  fertilizers.  Farmyard  manure 
is  an  example  of  this,  as  in  addition  to  the  min- 
eral constituents  of  the  plant  it  adds  a  quantity 
of  purely  organic  matter  which,  through  its  de- 
composition, exerts  a  very  beneficial  effect  upon 
crop-production . 

Complete  and  Incomplete  Fertilizers,—  Ferti- 
lizers, containing  nitrogen,  phosphoric  acid,  and 
potash,  mixed  together  so  that  an  application  of 
the  preparation  will  result  in  bringing  each  of 
these  substances  in  contact  with  the  soil 
wherever  applied,  are  called  complete  fertilizers. 
The  proportions  in  which  the  constituents  are 
mixed    vary    with    the    different    brands    and 


factories.  Sometimes  a  fertilizer  of  this  kind 
will  be  advertised  for  use  on  a  certain  crop,  and 
will  contain  the  nitrogen,  phosphoric  acid,  and 
potash  in  the  proportion  in  which  the  manufac- 
turer believes  they  will  produce  the  best  yields 
of  that  crop.  He  has,  however,  no  means  of 
knowing  the  requirements  of  the  soils  on  which 
the  fertilizer  is  to  be  used. 

Incomplete  fertilizers  contain  f  only  one  or 
two  of  the  customary  fertilizer  ingredients. 

Available  and  Unavailable  Fertilizing  Mate- 
rial,—Tht.  fertilizing  constituents  in  a  lertilizer 
may  be  present  in  a  readily  soluble  or  a  diffi- 
cultly soluble  condition,  depending  upon  the 
chemical  combinations  and,  to  some  extent,  upon 
the  physical  condition  in  which  they  are  found. 
Thus  phosphoric  acid  when  in  the  form  of  phos- 
phate rock  as  it  is  taken  from  the  deposits  is  a 
very  difficultly  soluble  substance,  and  plants  can 
avail  themselves  of  it  only  in  small  quantities. 
After  the  same  rock  has  been  treated  with  sul- 
phuric acid  the  phosphoric  acid  is  in  a  form  in 
which  it  can  be  readily  used  by  plants.  To  a 
more  limited  extent  the  same  is  true  of  the 
phosphoric  acid  in  basic  slag,  which,  when  the 
slag  IS  in  an  unground  condition,  is  not  of  much 
use  to  plants,  but  when  the  slag  has  been  finely 
ground  furnishes  a  valuable  form  of  plantrfood. 

When  the  fertilizing  material  is  in  a  condi- 
tion in  which  it  can  be  readily  used  by  the  plant 
it  is  said  to  be  *  available,'  and  when  it  can  be 
used  only  with  great  difficulty  it  is  said  to  be 
•  unavailable . *  It  is  important  that  the  purchaser 
should  know  in  what  form  the  constituents  are 
present  in  a  fertilizer. 

Nitrogenous  Fertilizers.— l^itrogtn  is  taken 
up  by  most  plants  only  in  the  form  of  a  soluble 
salt;  hence  for  the  cereals  and  many  other  crops 
it  is  desirable  either  to  have  it  in  this  form  or 
to  incorporate  it  in  the  soil  in  a  condition  in 
which  it  will  readily  be  converted  into  a  soluble 
salt.  Plants  like  the  clovers,  alfalfa,  peas,  beans, 
etc.,  have  the  power  of  using  the  nitrogen  of 
the  air,  and  hence  do  not  require  nitrogenous 
fertilizers  in  such  large  amounts.  These  plants 
may  be  used  to  increase  the  supply  of  nitrogen 
in  the  soil.  Nitrogen  is  the  most  expensive 
constituent  of  fertilizers,  and  is  extremely  im- 
portant, as  it  is  used  in  large  amounts  bv  plants 
and  is  likely  to  be  deficient  in  soils.  Tne  form 
in  which  nitrogen  is  present  in  a  fertilizer  may 
make  a  great  difference  in  its  value  and  in  the 
way  in  which  it  can  be  best  applied.  Nitroge- 
nous fertilizers  differ  in  having  their  nitrogen 
either  in  the  form  of  a  soluble  salt  or  combined 
as  organic  material.  Nitrate  of  soda  and  sul- 
phate of  ammonia  are  the  forms  in  which  soluble 
nitrogen  salts  are  found  on  the  market. 

Ammonium  Sulp/iate.—  Whtn  coal  is  dis- 
tilled a  portion  of  the  nitrogen  is  liberated  as 
ammonia,  and  is  found  in  the  ammoniacal  liquor 
which  condenses  when  the  products  of  distilla- 
tion are  cooled.  Coal  is  distilled  for  the  produc- 
tion of  coal-gas  for  illuminating  purposes,  and 
also  in  the  manufacture  of  coke.  Gas-works 
and  coke-oven  thus  provide  a  large  share  of 
ammoniacal  liquor,  which  forms  the  raw  material 
for  the  manufacture  of  ammonium  salts.  An- 
other source  of  ammonia  is  the  liquid  condensed 
from  the  •  water-gas*  formed  when  a  current  of 
steam  is  forced  over  red-hot  coal.  The  product 
obtained  in  any  of  these  processes  is  a  mixture 
of  ammonium  sulphide,  carbonate,  thiosulphate, 
thiocyanate,  and   chloride,  dissolved  in  water. 
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To  prepare  this  for  use  the  liquid  is  heated  and 
lime  is  added.  The  ammonia  volatilizes  partly 
as  carbonate  and  sulphide,  and  partly  as  free 
ammonia,  and  is  received  in  sulphuric  acid, 
forming  ammonium  sulphate  and  driving  off  as 
gases  carbon  dioxide  and  sulphuretted  hydrogen. 
The  liquid  is  then  evaporated  in  leaden  pans 
until  it  crystallizes. 

The  world's  output  of  ammonium  sulphate 
in  1900  is  placed  at  493,000  tons,  of  which 
270,000  tons  were  used  as  fertilizer. 

Chemically  pure  sulphate  of  ammonia  con- 
tains 21.2  per  cent  of  nitrogen.  The  commercial 
product  contains  about  20  per  cent  of  nitrogen. 
It  is  the  most  concentrated  form  in  which 
nitrogen  can  be  purchased  for  use  as  a  fertilizer. 

Nitrate  of  Soda. —  This  fertilizer  now  con- 
stitutes the  principal  source  of  nitrogen  in  arti- 
ficial manures,  having  largely  taken  the  place 
of  Peruvian  guano,  which  was  extensively  used 
for  many  years,  and  the  profitable  use  of  which 
•did  much  to  promote  the  extensive  use  of  com- 
mercial fertilizers.  The  salt  occurs  in  the  crude 
condition  called  caliche,  in  enormous  deposits, 
principally  in  the  province  of  Tarapaca  in 
northern  Chile.  The  earlier  records  of  these 
deposits  extend  back  to  1820,  but  it  was  not 
until  several  years  later  that  they  were  ex- 
ploited. The  portion  of  the  country  in  which 
the  deposits  lie  is  a  sandy  desert  where  rain 
never  falls.  The  altitude  is  3,000  to  4,000  feet 
above  the  sea-level.  The  deposits  are  attributed 
to  the  action  of  minute  organisms  fixing  in  the 
soil,  through  countless  ages,  the  nitrogen  of  the 
atmosphere,  and  leaving  the  product  finally  in 
the  form  of  sodium  nitrate  that  has  crystallized 
out  of  solution  in  which  it  has  at  some  time  been 
held. 

The  raw  product  is  found  beneath  a  covering 
consisting  of  two  layers,  the  upper  one  of  sand 
and  gypsum  and  the  lower  of  baked  clay  and 
^^vel.  The  thickness  of  the  caliche  varies  from 
a  few  inches  to  12  feet.  It  is  extracted  by  boring 
through  the  upper  layers  and  introducing  a 
charge  of  blasting-powder,  which,  when  fired, 
exposes  a  considerable  quantity  of  the  material 
The  nitrate  is  somewhat  purified  by  crystalliza- 
tion before  shipping.  Iodine  is  a  by-product  in 
the  purification  process.  The  nitrate,  when 
ready  for  shipment,  contains  about  96  per  cent 
sodium  nitrate,  or  about  16  per  cent  of  nitrogen, 
2  per  cent  of  water,  and  small  amounts  of  so- 
dium chloride,  sulphates,  and  insoluble  matter. 

The  development  of  the  nitrate  industry  may 
be  appreciated  from  the  fact  that  the  product, 
which  amounted  in  1884  to  550,000  tons,  in- 
creased to  1,000,000  tons  in  1890,  and  to  1475,000 
tons  in  1900.  The  output  is  exported  almost  en- 
tirely to  Europe  and  the  United  States.  It  is 
held  by  many  persons  who  have  examined  these 
deposits  that  at  the  present  rate  of  mining  they 
will  be  exhausted  by  the  year  1930,  in  which  case 
a  serious  deficiency  in  fertilizer  nitrogen  will 
occur,  unless  a  new  supply  shall  meanwhile  have 
been   discovered. 

Other  Nitrogenous  Fertilisers. —  A  method 
for  preparing  what  promises  to  be  a  valuable 
nitrogenous  fertilizer  has  lately  been  worked  out 
by  a  German  chemist.  The  chief  point  of  in- 
terest in  this  fertilizer  lies  in  the  fact  that  the 
nitrogen  it  contains  is  derived  from  the  air.  thus 
making  use  of  an  inexhaustible  supply  01  that 
material.  No  artificial  method  for  the  fixation 
of  atmospheric  nitrogen  has  up  to  the  present 


time  been  sufficiently  inexpensive  to  make  it  a 
commercial  success.  The  method  referred  to 
consists  in  heating  lime  and  coal  in  an  electric 
furnace  and  passing  nitrogen  gas  over  them. 
The  product,  calcium  cyanamide,  was  tested  in 
pots  of  soil  and  in  field-tests  at  the  Darmstadt 
and  Posen  experiment  stations,  and  found  to 
decompose  in  the  soil  with  the  formation  of  am- 
monia and  nitric  acid,  and  to  furnish  plants  with 
nitrogen. 

Attempts  have  been  made,  especially  in  recent 
years,  to  produce  nitrate  fertilizers  by  combining 
by  electrical  means  the  nitrogen  and  oxygen  of 
the  air,  but  these  have  so  far  not  been  reduced 
to  a  practical  basis.  Experiments  with  this  end 
in  view  are  now  in  progress  at  Niagara  Falls. 

Organic  nitrogenous  fertilizers  include  cot- 
ton-seed meal  (7  per  cent  nitrogen  when  free 
from  hulls),  linseed  meal  (5.5  per  cent  nitro- 
gen), castor-pomace  (6  per  cent  nitrogen),  and 
a  number  of  refuse  products  from  packing- 
houses, consisting  of  red-dried  blood  (13  per 
cent  nitrogen),  black-dried  blood  (6  to  12  per 
cent  nitrogen),  dried  meal  (13  per  cent  nitro- 
gen), hoof-meal  (12  per  cent  nitrogen),  ground 
fish  (8  per  cent  nitrogen),  and  tankage  (concen- 
trated 10  to  12  per  cent,  crushed,  4  to  9  per  cent 
nitrogen),  also  leather-meal,  and  wool-  and  hair- 
waste,  which  last  two  on  account  of  their  phys- 
ical condition  are  of  little  value. 

There  is  an  evident  advantage  in  the  use  of 
the  soluble  salts  where  quick  action  is  desired. 
The  nitrogen  of  sodium  nitrate  is  in  a  form  in 
ivhjch  it  ma)r  be  utilized  directly  by  the  plant, 
while  ammonium  salts,  owing  to  their  rapid  oxi- 
dation in  the  soil,  are  almost  as  available.  The 
nitrate  should  be  applied  to  the  soil  only  when 
the  crop  is  planted  or  is  ready  to  use  it,  other- 
wise it  is  likely  to  leach  out  of  the  soil.  Nitro- 
gen in  the  form  of  organic  matter  must  undergo 
chemical  changes  in  the  soil  before  it  can  be 
utilized  by  the  plant,  and  hence  such  fertilizers 
should  be  applied  to  the  soil  some  time  previous 
to  their  use  by  the  crop. 

As  regards  the  relative  value  of  the  nitro- 
genous fertilizers,  an  exact  rating  is  difficult  to 
attain,  but  a  summary  of  the  various  tests  indi- 
cates that  when  nitrate  is  rated  at  100  per  cent, 
ammonium  sulphate  may  be  taken  as  the  same; 
blood  and  cotton-seed  meal,  70  per  cent;  dried 
and  ground  fish  and  hoof-meal,  65  per  cent; 
bone  and  tankage,  60  per  cent;  and  leather, 
ground  horn,  and  wool-waste  range  from  2  per 
cent  to  30  per  cent. 

Phosphate  Fertiluiers. —  By  the  term  phos- 
phate fertilizers  is  meant  those  substances  that 
are  used  for  manures  chiefly  because  of  the 
phosphorus  they  contain.  The  phosphorus  is 
generally  present  in  the  form  of  a  phosphate  of 
lime,  iron,  and  alumina  mixed  with  other  sub- 
stances. Some  of  these  phosphates  also  contain 
organic  matter,  in  which  case  they  generally 
carry  some  nitrogen,  which  adds  something  to 
their  value  as  fertilizers.  Phosphates  associated 
with  organic  matter  decompose  more  quickly  in 
the  soil  than  purely  mineral  phosphates,  and  are 
therefore  more  readily  available  fertilizers. 

Bone-Phosphate. —  The  bones  of  animals 
have  been  for  a  great  many  years  an  important 
form  of  phosphate  manure.  Formerly  bones 
were  used  entirely  in  the  raw  condition,  either 
ground  or  unground.  In  the  ground  condition 
they  are  a  more  quickly  acting  fertilizer.  Raw 
bones  contain  about  22  per  cent  phosphoric  acid 
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and  4  per  cent  nitrogen.  The  phosphoric  acid  is 
in  the  fonn  of  tricalcium  phosphate. 

At  the  present  time  most  of  the  hone  used 
as  manure  is  first  boiled  or  steamed.  This  frees 
it  from  fat  and  nitrogenous  matter,  both  of 
which  are  used  in  other  ways.  Steamed  bone  is 
a  more  valuable  fertilizer  than  raw  bone,  as  the 
fat  in  the  latter  retards  decomposition,  and  also 
because  the  steamed  bone  is  in  a  better  mechan- 
ical condition.  The  form  of  the  phosphoric  acid 
is  the  same  as  in  the  raw  bone,  and  varies  from 
28  to  30  per  cent,  while  the  nitrogen  is  reduced 
to  about  lYz  per  cent.  Bone  tankage,  which  has 
already  been  spoken  of  as  a  nitrogen  fertilizer, 
contains  from  7  per  cent  to  9  per  cent  phos- 
phoric acid,  largely  in  the  form  of  tricalcium 
phosphate.  All  of  these  bone-phosphates  are 
slow-acting  fertilizers,  and  should  be  used  finely 
ground,  and  for  the  permanent  benefit  of  the  soil 
rather  than  as  direct  plant-food. 

Mineral  Phosphates, —  There  are  many  nat- 
ural deposits  of  mineral  phosphates  scattered 
over  the  earth,  some  of  the  most  important  of 
which  are  in  America.  The  phosphorus  in  all 
of  these  is  in  the  form  of  tricalcium  phosphate, 
but  the  materials  associated  with  it  vary  greatly. 

Coprolites  are  concretionary  nodules  found  in 
the  chalk  or  other  deposits  in  the  south  of  Eng- 
land and  in  France,  the  name  having  been  given 
them  on  the  assumption  that  they  consisted  of 
fossilized  animal  excrement.  They  contain  25 
to  30  per  cent  of  phosphoric  acid,  the  other 
constituents  being  calcium  carbonate  and  silica. 

Apatite  is  found  in  large  quantities  in  the 
provinces  of  Quebec  and  Ontario,  Canada.  It 
occurs  chiefly  in  crystalline  form.  The  calcium 
phosphate  of  which  it  is  composed  is  in  one 
form  associated  with  calcium  fluoride,  and  in  the 
other  with  calcium  chloride.  The  Canadian 
apatite  contains  about  40  per  cent  phosphoric 
acid,  being  richer  in  this  mgredient  than  that 
found  elsewhere.  Phosphorite  is  another  name 
for  apatite,  but  is  chiefly  applied  to  the  impure 
amorphous  form. 

South  Carolina  phosphate  has  been  mined 
since  1868.  It  occurs  in  the  form  of  lumps  from 
the  size  of  a  pebble  to  a  mass  weighing  a  ton. 
These  are  distributed  through  a  deposit  varying 
from  I  to  20  feet  in  thickness,  which  occurs  both 
on  the  land  and  in  the  river  beds.  It  contains 
from  26  to  28  per  cent  of  phosphoric  acid,  and 
but  a  very  small  amount  of  iron  and  aluminum. 
As  these  substances  interfere  with  the  manufac- 
ture of  superphosphates  from  the  rock,  their 
presence  is  very  undesirable,  rock  containing 
more  than  3  to  6  per  cent  being  unsuitable. 

Florida  phosphates  have  been  on  the  market 
since  1888.  They  occur  in  the  forms  of  soft 
phosphate,  a  whitish  product  somewhat  re- 
sembhng  clay,  and  largely  contaminated  with  it; 
pebble  phosphate,  consisting  of  hard  pebbles; 
rock  or  boulder  phosphate,  consisting  as  the 
name  implies  of  rocks  or  boulders.  Soft  phos- 
phate contains  from  18  to  30  per  cent  of  phos- 
phoric acid,  and  on  account  of  its  being  more 
easily  ground  than  most  of  these  rocks  is  applied 
to  the  land  without  being  first  converted  into  a 
superphosphate.  Pebble  rock  constitutes  the 
major  portion  of  the  Florida  phosphate.  It  con- 
tains from  20  to  40  per  cent  of  phosphoric  acid, 
being  very  variable  in  composition.  Rock  or 
boulder  phosphate  is  much  more  uniform  in 
composition  than  the  other  kinds,  but  there  is 


less  of  it.  It  contafais  about  40  per  cent  of 
phosphoric  acid. 

Tennessee  phosphate  was  discovered  in  1894. 
It  differs  from  the  Carolina  and  Florida  phos- 
phate in  that  it  does  not  exist  as  nodules,  peb- 
bles, or  boulders,  but  in  veins  and  pockets,  and 
does  not  need  to  be  washed  previous  to  its  treat- 
ment. It  contains  from  30  to  35  pcr  cent  oi 
phosphoric  acid. 

Basic  slag,  or,  as  it  is  also  called,  phosphate 
slag,  or  Thomas  phosphate,  is  a  by-product  in 
the  manufacture  of  steel  from  pig-iron  rich  in 
phosphorus.  The  phosphoric  acid  present 
is  in  the  form  of  tetracalcium  phosphate, 
(Ca  0)4  Pa  Ob.  It  also  contains  calcium,  mag- 
nesium, aluminum,  iron,  manganese,  silica,  and 
sulphur.  On  account  of  the  presence  of  iron 
and  aluminum,  and  because  its  phosphoric  acid 
is  more  readily  soluble  than  the  tricalcium  phos- 
phate, the  ground  slag  is  applied  directly  to  the 
soil  without  treatment  with  acid.  It  is  produced 
in  large  quantities  in  England,  Germany,  and 
France.  So  successful  has  it  proved  as  a  ferti- 
lizer that  a  product  known  as  ^artificial  Thomas 
phosphate**  has  lately  been  made  in  Germany. 

Superphosphate  Fertilizers. —  In  order  to 
render  more  readily  available  to  plants  the  phos- 
phoric acid  contained  in  bone  and  mineral  phos- 
phates, the  raw  material,  purified  by  beine 
washed  and  finely  ground,  is  treated  with  sul- 
phuric acid.  This  results  in  a  replacement  of 
phosphoric  acid  by  sulphuric  acid  with  the 
formation  of  monocalcium  phosphate  and  cal- 
cium sulphate,  with  a  smaller  amount  of  dical- 
cium  phosphate,  according  to  the  reactions: 

Ca,  (P  O0t  +  2H,  S04  =  Ca  H^  (P  00=  + 
2Ca  S  0«,  and  Ca.  (P  04)2  + H,S  04  =  Ca, 
HaCP  OO.  +  Ca  S  O4. 

The  tricalcium  phosphate,  being  in  excess  of 
the  sulphuric  acid  used,  a  part  of  it  remains  un- 
changed. 

In  the  treatment  of  phosphate  rock  part  of 
the  sulphuric  acid  is  consumed  in  acting  upon 
the  impurities  present,  which  usually  consist  of 
calcium  and  magnesium  carbonates,  iron  and 
aluminum  phosphates,  and  calcium  chloride  or 
fluoride,  converting  the  bases  into  sulphates,  and 
freeing  carbon  dioxide,  water,  hydrochloric  acid 
and  hydrofluoric  acid.  The  resulting  super- 
phosphate is  therefore  a  mixture  of  monocal- 
cium phosphate,  dicalcium  phosphate,  trical- 
cium phosphate,  calcium  sulphate,  and  iron  and 
aluminum  sulphates. 

In  the  superphosphates  made  from  bone  the 
iron  and  aluminum  sulphates  do  not  exist  in 
any  considerable  amounts.  However,  as  IcHig 
as  the  phosphoric  acid  remains  in  the  form  of 
monocalcium  phosphate  the  value  of  a  pound 
of  available  phosphoric  acid  in  the  two  kinds  of 
fertilizer  is  the  same,  but  the  remaining  trical- 
cium phosphate  in  the  bone  superphosphates  has 
a  greater  value  as  before  explained. 

The  superphosphates  made  from  animal  bone 
contain  about  12  per  cent  available  phosphoric 
acid  and  three  or  four  per  cent  of  insoluble 
phosphoric  acid.  They  also  contain  some  nitro- 
gen. Bone-ash  and  bone-black  superphosphates 
contain  practically  all  of  their  phosphoric  acid 
in  an  available  form,  but  they  contain  little  or 
no  nitrogen.  South  Carolina  rock  superphos- 
phate contains  from  12  to  14  per  cent  available 
phosphoric  acid,  including  from  i  to  3  per  cent 
reverted  phosphoric  acid-  The  best  Florida 
rock  superphosphates  contain  from  17  per  cent 
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downward  of  available  phosphoric  acid,  part  of 
which  is  reverted.  The  Tennessee  superphos- 
phates vary  from  14  to  18  per  cent  available 
phosphoric  acid. 

Rez'erted  Phosphoric  Acid.—  On  standing,  a 
change  sometimes  occurs  in  superphosphates  by 
which  a  part  of  the  phosphoric  acid  becomes  less 
easily  soluble,  and  to  that  extent  the  value  of 
the  fertilizer  is  decreased.  This  change,  known 
a§  « reversion,*  is  much  more  likely  to  occur  in 
superphosphates  made  from  rock  than  in  those 
derived  from  bone.  It  will  also  vary  in  different 
samples,  a  well-made  article  usually  undergoing 
little  change  even  after  long  standing.  It  is 
supposed  to  be  caused  by  the  presence  of  unde- 
composed  tricalcium  phosphate,  and  of  iron  and 
aluminum  sulphates. 

The  decrease  in  solubility  of  the  superphos- 
phate is  due  to  the  interaction  of  monocalcium 
phosphate  and  tricalcium  phosphate  leading  to 
the  formation  of  dicalcium  phosphate,  and  per- 
haps to  the  formation  of  ferric  and  aluminum 
phosphates  by  the  action  of  monocalcium  phos- 
phate upon  the  iron  and  aluminum  sulphates. 

Double  Superphosphates.—  In  making  super- 
phosphates, a  material  rich  in  phosphoric  acid 
must  be  used,  not  less  than  60  per  cent  tricalcium 
phosphate  being  necessary  for  their  profitable 
production.  The  poorer  materials  are  sometimes 
used  in  making  what  are  known  as  double  super- 
phosphates. For  this  purpose  they  are  treated 
with  an  excess  of  dilute  sulphuric  acid;  the  dis- 
solved phosphoric  acid  and  the  excess  of  sul- 
phuric acid  are  separated  from  the  mass  by 
filtering,  and  are  then  used  for  treating  phos- 
phates, rich  in  calcium  phosphate,  forming  super- 
phosphates. The  superphosphates  so  formed 
contain  more  than  twice  as  much  available  phos- 
phoric acid  as  those  made  in  the  ordinary  way. 

Relative  Availability  of  Superphosphates,— 
Superphosphates  and  double  superphosphates 
contain  their  phosphoric  acid  in  a  form  in  which 
it  can  be  taken  up  by  the  plant  at  once.  They 
are  therefore  best  applied  at  a  time  when  the 
crop  is  planted,  or  just  before,  or  they  may  be 
applied  when  the  crop  is  growing.  In  this  re- 
spect their  use  differs  radically  from  that  of 
crude  phosphates.  Well-made  superphosphates 
contain  no  free  acids,  and  therefore  are  not  in- 
jurious to  vegetation  unless  used  in  excess. 

Reverted  phosphoric  acid,  although  not  sol- 
uble in  water,  is  readily  soluble  in  dilute  acids. 
Its  value  as  a  ready  source  of  food  for  plants 
has  been  the  subject  of  much  discussion  among 
agricultural  chemists.  It  is  now  quite  generally 
believed  that  it  furnishes  an  available  supply  of 
phosphoric  acid  to  the  plant.  The  American 
Association  of  Official  Agricultural  Chemists 
recognized  this  by  adopting  a  statement  of  anal- 
ysis which  includes  this  form  in  the  •  total  avail- 
able phosphoric  acid.  * 

Potash  Fertilizers. —The  production  of  pot- 
ash fertilizers  is  largely  confined  to  Germany, 
where  are  inexhaustible  beds  varying  from  50  to 
150  feet  in  thickness  lying  under  a  region  of 
country  extending  from  the  Harz  Mountains  to 
the  Elbe  River,  and  known  as  the  Stassfurt  de- 
posits. These  deposits  of  potash  salts  have  been 
mined  since  1862,  during  which  time  they  have 
constituted  the  world's  principal  supply  of  pot- 
ash. They  are  operated  by  a  syndicate  compris- 
ing all  the  large  owners,  and  maintaining  a 
uniform  price  on  the  output. 

Deposits  have   more  lately  been  discovered 


in  Thuringia,  Brunswick,  and  Mecklenburg. 
The  principal  salts  placed  on  the  market  are 
sylvine  (potassium  chloride);  sylvinite,  a  mix- 
ture of  sylvine,  rock-salt,  and  kainite;  carnallite 
(magnesium  chloride  and  potassium  chloride); 
schoenite  (magnesium  sulphate  and  potassium 
sulphate);  kieserite  (magnesium  sulphate  with 
carnallite);  kainite  (magnesium  sulphate  and 
potassium  chloride,  or  magnesium  and  potassium 
sulphates  and  magnesium  chloride);  polyhalite 
(potassium,  calcium,  and  magnesium  sul- 
phates). 

In  1898  there  were  1,330,505  tons  of  these 
salts  produced,  of  which  1,056,226  tons  were 
kainite,  which  is  therefore  the  principal  ferti- 
lizer produced. 

The  potash  fertilizers  contain  their  potassium 
either  as  chloride  or  sulphate.  The  chloride 
has  the  advantage  of  being  more  diffusible  in 
the  soil;  but  in  most  respects  the  sulphate  is 
preferable.  Potassium  chloride  has  an  inju- 
rious effect  upon  such  crops  as  tobacco,  sugar- 
beets,  and  potatoes.  In  tobacco  the  potassium 
chloride  in  the  ash  prevents  the  proper  burning 
of  the  tobacco.  In  the  case  of  clover,  corn  and 
grass,  however,  potassium  chloride  appears  to 
have  no  harmful  effects. 

J^Cainite,— The  potash  contained  in  kainite  is 
in  the  form  of  sulphate,  but  because  of  the 
large  quantities  of  other  salts  it  contains,  chiefly 
sodium  and  magnesium  chloride,  it  has  the  same 
effect  upon  plants  as  has  the  chloride.  It  con- 
tains from  12  to  20  per  cent  of  potash,  and  25 
to  45  per  cent  of  sodium  chloride,  with  some 
chloride  and  sulphate  of  magnesium.  Kainite 
should  be  applied  to  the  soil  a  considerable  time 
before  the  crop  which  it  is  intended  to  benefit  is 
planted.  It  should  not  be  drilled  in  with  the 
seed.  By  this  method  of  application  the  inju- 
rious properties  of  the  chlorides , will  not  affect 
the  crop.  Indirectly  kainite  serves  to  supply  the 
plant  with  food  other  than  potash.  The  salts 
associated  with  the  potash,  particularly  the 
chlorides,  aid  plant-growth  by  making  other  sub- 
stances in  the  soil,  particularly  phosphoric  acid, 
more  available  to  the  plant,  besides  improving 
the  physical  condition  of  the  soil. 

Sylvinite, — This  salt  contains  its  potash  both 
as  chloride  and  as  sulphate.  It  also  contains 
sodium  and  magnesium  chlorides.  It  contains 
about  16  per  cent  potash.  Owing  to  the  presence 
of  chlorides  it  has  the  same  effect  as  kainite. 

Muriate  (chloride)  of  Potash.—  This  is  a 
more  concentrated  form  of  potash  than  either 
of  those  just  mentioned.  It  contains  about  50 
per  cent  of  potash,  making  it  80  per  cent  pure 
potassium  chloride.  The  impurities  are  largely 
sodium  chloride  and  insoluble  mineral  matter. 
A  purer  form  of  muriate  of  potash  may  be  ob- 
tained which  contains  98  per  cent  pure  potassium 
chloride. 

Sulphate  of  Potash. —  High-grade  sulphate  of 
potash  contains  from  49  to  51  per  cent  of  potash. 
Its  advantage  over  muriate  is  that  it  is  not,  like 
the  latter,  injurious  to  any  crops;  but  it  has  the 
disadvantage  of  being  more  expensive,  and  it  has 
not,  as  has  the  chloride,  indirect  plant-feeding 
properties. 

Schoenite. —This  is  a  double  sulphate  of  pot- 
ash and  magnesium.  It  contains  about  26  per 
cent  of  potash.  The  cost  of  the  potash  is 
greater  than  in  the  muriate.  The  sulphate  of 
magnesium  it  contains  is  supposed  to  have  a 
beneficial  effect  upon  the  soil. 


Digitized  by 


Google 


PBSCH 


Other  PertiUging  Materials, — There  are  a 
number  of  fertilizers  not  included  in  the  classes 
already  mentioned.  Many  of  them  are  very  val- 
uable sources  of  fertility. 

Wood-Ashes. —  For  some  time  after  the  use 
of  fertilizers  became  an  important  farm  practice, 
wood-ashes  constituted  a  large  portion  of  the 
supply  of  potash.  They  also  contain  consider- 
able quantity  of  lime  and  a  small  amount  of 
phosphoric  acid.  The  product  known  as  un- 
leached  wood-ashes  contains  5  to  6  per  cent  of 
potash,  2  per  cent  of  phosphoric  acid,  and  30  per 
cent  of  lime.  Leached  wood-ashes  contain  about 
]  per  cent  of  potash,  1.5  per  cent  of  phosphoric 
acid,  and  26  to  29  per  cent  of  lime.  They  con- 
tain the  potash  in  a  readily  available  form  as 
potassium  carbonate.  The  lime  conduces  to  a 
good  physical  condition  of  the  soil. 

Guano, —  This  fertilizer  has  been  formed 
from  the  excrement  and  carcasses  of  sea- fowl. 
The  composition  of  guano  depends  upon  the 
climate  of  the  region  in  which  it  is  found. 
Guano  from  an  arid  region  contains  nitrogen, 
phosphoric  acid,  and  sometimes  potash,  while 
that  from  a  region  where  rains  occur  contains 
only  phosphoric  acid,  the  nitrogen  and  potash 
having  been  leached  out.  In  a  dry  guano  the 
nitrogen  occurs  as  uric  acid,  urates,  and  in  small 
quantities  ammonium  salts.  A  damp  guano 
contains  more  ammonia.  '  The  phosphoric  acid  is 
present  as  calcium  phosphate,  ammonium  phos- 
phate, and  as  phosphates  of  other  alkalies.  A 
portion  of  the  phosphate  is  readily  soluble  in 
water.  All  of  the  plant-food  is  thus  either 
directly  available  or  becomes  so  soon  after  ad- 
mixture with  the  soil.  The  composition  is  ex- 
tremely variable.  Guano  was  formerly  a  very 
important  fertilizing  material,  but  the  supply 
has  become  so  nearly  exhausted  that  it  is  rel- 
atively unimportant  at  the  present  time.  South 
America,  Sotsth  AlHci^  Attstrmlia,  and  oertaift 
islands  in  the  Pacific  contritmte  to  the  stipply. 

Other  fertilifers  of  less  value  are  powder- 
waste,  agricultural  salt,  cotton-hull  ashes,  coal- 
ashes,  seaweed,  king-crab,  mussel  and  lobster 
shells,  muck,  peat,  marl,  tobacco  stems  and 
stalks,  crude  fish-scrap,  wool-  and  hair-waste, 
sewage,  street-sweepings,  etc. 

Lime. —  The  use  of  lime,  either  in  the  form 
of  quicklime  (CaO),  air-slacked  lime  (CaCO«), 
or  gypsum  (CaS04,  2HaO),  also  called  *land- 
plaster,^  benefits  greatly  the  physical  condition 
of  some  soils,  particularly  those  of  heavy  clay 
structure.  Besides  operating  on  the  physiczd 
condition  of  the  soil,  it  adds  calcium  and  liber- 
ates a  certain  amount  of  plant-food  held  by  the 
soil.  Soils  that  contain  free  acid  are .  greatly 
benefited  by  the  application  of  caustic  lime.  An- 
other function  of  lime  in  any  of  these  forms  is 
that  of  promoting  nitrification. 

Home  Mixing  of  Fertilisers. —  Fertilizers  are 
ordinarily  sold  as  (i)  complete  fertilizers  con- 
taining nitrogen,  phosphoric  acid,  and  potash, 
which  in  different  mixtures  are  to  be  found  in 
diflFerent  relative  amounts;  and  (2)  incomplete 
fertilizers,  or  raw  material  containing  only  one 
of  these  ingredients.  Authorities  at  a  number 
of  the  experiment  stations  have  urged  that  it  is 
in  many  cases  more  profitable  for  the  farmer  to 
purchase  the  incomplete  fertilizers  and  mix 
them  himself.  The  arguments  advanced  in  favor 
of  this  practice  are  that  the  materials  can  be 
p!irchased  more  cheaply  in  that  form  than  when 
mixed  by  the  manufacturer;  that  they  can  be 


used  in  the  proportion  desired,  which  may  effect 
a  saving  in  the  amount  of  some  in^p-edient,  and 
and  that  the  form  in  which  each  ingredient  is 
present  is  then  known,  which  is  not  always  the 
case  when  mixtures  are  purchased. 

On  the  other  hand,  it  is  more  difficult  to  ob* 
tain  the  raw  materials  from  the  small  dealer, 
and  when  purchased  they  are  not  generally  so 
finely  ground  as  they  are  in  the  mixtures;  and 
this  in  the  case  of  the  more  difficultly  soluble 
materials  is  a  marked  disadvantage. 

State  Control  of  Fertilizer  Sales. —  In  most 
States  in  which  fertilizers  are  largely  used  laws 
are  in  effect  compelling  manufacturers  or  deal- 
ers in  fertilizers  to  state  the  actual  amounts  of 
the  fertilizing  ingredients  contained  in  the  ferti- 
lizers offered  for  sale,  and  also  to  state  in  what 
form  each  of  these  ingredients  exists.  A  chem- 
ical control  is  provided  and  a  penalty  imposed 
for  any  failure  to  comj)ly  with  the  law.  The 
control  authorities  publish  each  year  a  state- 
ment of  the  commercial  value  per  pound  of 
nitrogen,  phosphoric  acid,  and  potash  in  each  of 
the  various  forms  in  which  they  occur  in  ferti- 
lizers. Fertilizer  control  is  in  most  States  at- 
tached to  the  State  agricultural  experiment  sta- 
tions, and  information  concerning  the  purchase 
and  use  of  fertilizers  can  be  obtained  ^rom  these 
institutions. 

Statistical. —  The  amount  of  fertilizers  manu- 
factured and  consimied  is  increasing  in  all 
portions  of  the  crop-producing  world ;  and  espe- 
cially in  the  United  States  is  there  a  rapid  in- 
crease from  one  decade  to  another.  In  1859  the 
value  of  the  entire  output  of  the  fertilizer  fac- 
tories was  $891,344;  in  1869,  $53i5»ii8;  in  1879, 
$23,650,795;  in  1889,  $39,180,844;  and  in  1903, 
$56,632353.  Not  all  of  this  is  used  on  farms 
in  this  country,  there  being  $8,700,640  worth  ex- 
ported in  1910;  but,  nearly  offsetting  this,  there 
was  $8,371,883  worth  imported.  The  imported 
fertilizers  consisted  largely  of  nitrate  of  soda, 
and  potash  salts,  while  the  exported  fertilizers 
were  animal  reiuse  and  phosphate  fertilizers. 
Of  the  total  expenditure  for  fertilizers  in  1899 
70  per  cent  was  consumed  in  the  North  Atlantic 
and  South  Atlantic  States  lying  within  300  miles 
of  the  Atlantic  seaboard.  Nearly  one  half  of 
the  remainder  was  purchased  in  four  States, 
Ohio,  Indiana,  Alabama,  and  Louisiana. 

As  is  naturally  to  be  expected,  the  first  set- 
tled and  longest  cultivated  portion  of  the  country 
is  that  using  the  greatest  quantity  of  fertilizers. 
This  region  lies  nearest  to  the  larg:e  centres  of 
population  and  hence  of  consumption ;  it  pro- 
duces crops  of  greatest  acre  value;  and  it  is  so 
situated  that  the  distances  which  it  is  necessary 
to  transport  fertilizers  are  generally  less  than 
they  would  be  for  the  non-fcrtilizer-using  por- 
tion of  the  country.  It  is  true  in  the  United 
States,  as  it  is  in  Europe,  that  a  large  consump- 
tion of  fertilizers  goes  hand  in  hand  with  a 
highl]^  developed  and  intensive  system  of  agri- 
culture. T.  Lyttleton  Lyon, 

Prof,  of  Agriculture,  University  of  Nebraska, 

Fesch,  Jos^h,  zho-zef  fesh,  French  ec- 
clesiastic: b.  Ajaccio,  Corsica,  3  Jan,  1763;  d. 
Rome  3  May  1839.  He  was  half  brother  to  the 
mother  of  Napoleon.  After  Bonaparte  in  1801 
concluded  the  concordat  with  Pius  VII.  he 
became  in  1802  archbishop  of  Lyons,  and  next 
year  a  cardinal.  He  was  likewise  appointed 
French  ambassador  at  Rome,  and  made  himself 
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very  acceptable  to  the  Pope  by  his  ultramontane 
tendencies.  On  the  approach  of  the  Austrians 
in  1 814  he  fled  with  his  sister,  Madame  Bona- 
parte, to  Rome,  but  Napoleon's  return  brought 
him  back  to  France,  and  he  acted  as  a  peer 
during  the  Hundred  Days.  When  called  upon 
by  the  Bourbons  to  resign  his  episcopal  rights 
he  decidedly  refused,  but  in  1825,  after  a  papal 
brief  interdicted  him  from  exercising  spiritual 
jurisdiction,  he  renounced  the  office,  but  re- 
tained the  dignity. 

Fes'cue,  the  popular  name  of  a  genus  of 
grasses  (Fesiuca),  numbering  upward  of  80 
si^ecies.  The  genus  is  of  wide  geographical 
distribution,  but  particularly  numerous  in  the 
:emperate  regions,  where  they  are  among  the 
most  important  of  the  pasture  and  fodder 
grasses.  About  25  species  are  found  in  North 
America,  many  of  them  naturalized  from  Eu- 
rope. The  red  fescue  (Festuca  rubra)  serves 
to  bind  loose  soil,  and  is  also  a  good  hay  grass. 
The  tall  meadow  fescue  (F.  elatior,  var. 
fartensis)  is  a  fibrous-rooted  perennial,  grow- 
mg  from  two  to  three  feet  high  in  low  meadows 
and  pastures,  where  it  forms  fresh  herbage 
among  the  earliest  of  the  cultivated  grasses. 
The  sheep's  fescue  (F.  ovina)  is  much 
smaller.  Sheep  s  fescue  exists  in  many  varieties 
in  the  northwestern  States,  especially  in  the 
Rocky  Mountain  region.  Some  of  the  varieties 
attain  the  height  of  two  or  three  feet,  but 
for  the  most  part  they  are  rarely  more  than  a 
foot  high,  producing  a  large  amount  of  fine 
herbage,  which  is  valuable  for  grazing,  especially 
for  sheep.  Some  of  the  native  varieties  are 
well  worthy  the  attention  of  the  agriculturist. 
All  the  forms  of  F.  ovina  are  «bunch- 
grasses,^^  and  are  devoid  of  the  creeping  roots, 
the  presence  of  which  distinguishes  the  red 
fescue  (F.  rubra)  from  this  species.  Sheep's 
fescue  is  well  adapted  for  cultivation  on  light, 
dry  soils,  especially  those  which  are  shallow  and 
silicious.  A  tall  species  is  the  giant  fescue  (F. 
gigantea),  which  occurs  in  shady  woods  arid 
similar  situations,  from  Maine  to  New  York, 
adventive  from  Europe. 

Fes'senden,  Reginald  Aubrey,  American 
electrician:  b.  Bolton,  Quebec,  Canada,  6  Oct. 
1866.  He  was  chemist-in-chief  in  Thomas  Edi- 
son's laboratory  from  1887  to  1890  and  the 
two  following  years  an  electrician  with  the 
Westinghouse  Company  of  Newark,  N.  J,  He 
was  elected  professor  of  electrical  engineering 
in  the  Western  University  of  Pennsylvania  in 
1893.  He  is  the  author  of  many  inventions  in 
electrical  and  chemical  engineering  and  has 
written  numerous  scientific  papers. 

Fessenden,  Thomas  Grrccn,  American  au- 
thor: b.  Walpole,  N.  H.,  22  April  1771 ;  d. 
Boston  II  Nov.  1837.  He  was  graduated  from 
Dartmouth  College  in  1796.  He  went  to  Lon- 
don in  1801,  and  while  there  published  anony- 
mously a  satirical  poem,  ^Terrible  Tractoration^ 
(1803).  He  returned  to  the  United  States;  did 
literary  work  in  New  York ;  went  to  Boston  and 
founded  the  ^New  England  Farmer >  (1822). 
Some  of  his  publications  were:  <The  American 
Qerk's  Companion*  (1815)  ;  <The  Ladies'  Moni- 
tor* (1818) ;  and  ^Laws  of  Patents  for  New 
Inventions  *   ( 1 822  ) . 

Fessenden,  William  Pitt,  American  states- 
man :  b.  Boscawen,  N.  H.,  16  Oct.  1806 ;  d.  Port- 
land, Maine,  8  Sept.    1869.    He  was  graduated 


at  Bowdoin  College  in  1823  and  admitted  to  the 
bar  in  1827.  He  entered  politics  and  soon  ac- 
quired a  national  reputation  as  a  lawyer  and  a 
Whig.  He  was  elected  to  the  United  States 
Senate  in  1854,  and  a  week  after  he  took  his 
seat  made  a  speech  ag^ainst  the  Elansas-Nebraska 
Bill  which  placed  him  in  the  front  rank  of 
senatorial  orators.  During  the  Civil  War  he 
was  conspicuous  for  his  efforts  to  sustain  the 
national  credit.  He  was  made  secretary  of  the 
treasury  in  1864,  and,  having  placed  it  on  a 
firm  basis,  resigned  in  1865  to  return  to  his  seat 
in  the  Senate. 

Festa,  Costanzo,  cos-tan'zo  fes'ta,  Italian 
composer :  b.  Rome  about  1496 ;  d.  there  10  April 
1545'  He  became  a  member  of  the  pontifical 
choir  1517.  and  composed  much  church  music, 
many  madrigals  for  three  voices,  motets,  and 
litanies,  many  of  his  manuscript  scores  being 
still  preserved  in  the  archives  of  the  pontifical 
chapel  and  the  Vatican.  His  ^Te  Deurn^  is  sung 
at  the  election  of  new  popes,  the  appointment  of 
new  cardinals,  and  at  the  Festival  of  the  Holy 
Sacrament    It  was  published  in  Rome  1596. 

Festivals.     See  Feast. 

Festus,  Porcius,  por'shius  fes'tus,  Roman 
procurator  in  Palestine  about  60-62  A.a  It  was 
he  before  whom  St.  Paul  was  accused  by  the 
Jews;  but  the  apostle  appealing  to  the  emperor, 
Festus  sent  him  to  Rome. 

Festus,  Sextus  Pompeius^  sex'tus  pom- 
pe'yus  fes'tus,  Roman  grammarian  of  the 
3d  or  4th  century  of  our  era,  author  of  an 
abridgment  of  a  work  by  Verrius  Flaccus,  called 
^De  Verborum  Significatione,^  a  kind  of  dic- 
tionary, very  valuable  for  the  information  it  con- 
tains about  the  Latin  language.  The  original 
work  ot  Kestits  has  been  preserved  only  in  im- 
perfect MS.,  now  at  Naples,  but  it  is  more  fully 
preserved  in  tlie  abridgment  made  by  Paul 
Diaconus. 

Fct,  A.,  the  pseudonym  of  Schenschin, 
Afanassij  Afanasjewitch  (q.v.). 

Fetial,  or  Fecial,  fe'shial,  one  of  a  college 
of  priests  in  ancient  Rome,  said  to  have  been 
instituted  by  Numa,  consisting  of  20  members, 
who  presided  over  all  the  ceremonies  connected 
with  the  ratification  of  peace  or  the  formal 
declaration  of  war,  including  the  preliminary 
demand  for  satisfaction,  as  well  as  the  actual 
denunciation  of  hostilities.  Their  chief  was 
termed  Pater  Patratus.  When  sent  to  a  dis- 
tance to  conclude  a  treaty,  they  carried  with 
them  certain  sacred  herbs  called  verbenae,  or 
sagmina,  which  were  gathered  on  the  Capitoline 
Hill,  and  which  were  considered  indispensable 
in  their  rites. 

Fetishism,  or  Fetichism,  fe'tish-izm,  the 
worship  of  material  things  (fetishes)  as  the 
abodes  of  spirits,  or  more  strictly  the  belief  that 
the  possession  of  a  thingf  can  procure  the  ser- 
vices of  a  spirit  lodged  within  it.  It  is  the  low- 
est of  the  unsystematic  forms  of  worship  found 
among  uncivilized  tribes,  and  exists  especially 
among  the  negroes  in  Africa,  but  also  among 
the  natives  of  both  Americas,  the  Polynesians, 
Australians,  and  Siberians.  The  word  itself  is 
ultimately  due  to  the  Portuguese,  the  first  Euro- 
peans to  trade  on  the  west  coast  of  Africa,  who 
expressed  their  conception  of  the  religion  of 
the  natives  by  the  Portugfuese  word  feitiqao, 
^'magic.^*     Comte  used  it  as  a  term  to  describe 
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what  he  believed   to  be  a  necessary  stage  in 
the  development  of  all   religions  in  which  all 
external  bodies,  natural,  or  artificial,  are  sup- 
posed to  be  animated  by  souls  essentially  analo- 
?:ous  to  our  own.    Any  object  may  become  a 
etish,  provided  it  is  capable  of  being  ai)pro- 
priated  literally  or  metaphorically  by  an  indi- 
vidual.   Such   objects   are  flints,   shells,  claws, 
feathers,   earth,    salt,   plants,   manufactured   ar- 
ticles,   anything   peculiar   or    unknown   or   not 
understood,  trees,  streams,  rocks,  and  even  cer- 
tain animals,  as  the  serpents  of  Whydah.    It  is 
enough  for  an  object  to  be  accidentally  associ- 
ated with  an  event  for  it  to  be  regarded  as  the 
cause  and  even  the  author  of  that  event,  whence 
its  elevation  to  the  rank  of  a  fetish.    Fetishes 
may  be  natural  or  artificial.    Artificial  fetishes 
are  either  public,  preserved  by  priests,  or  pri- 
vate, purchasable  from  them  usually  at  a  very 
high  price.     In  some  countries  kings  and  princes 
have    large    collections   of    fetishes,   and    every 
family  has  at  least  one.    They  are  hereditary, 
and  either  hung  up  in  the  dwellings  or  worn 
on  the  neck  or  elsewhere,  and  are  even  fastened 
on   domestic   animals.    They   are   made   to   re- 
semble the  human  form,  and  the  public  fetishes 
arc    sometimes   of  gold   and   very   large.    The 
worshippers  provide  their  fetishes  liberally  with 
food,   but  if  prayers  are  not  grranted  they  fre- 
quently maltreat  them,  throw  them  away,  or  beat 
them  to  pieces.    In  connection  with  fetish  wor- 
ship there  are  festivals  and  sacrifices.    For  the 
latter  the  victims  are  oxen,   swine,   and  other 
animals;   but   sometimes,   when   the   royal   and 
priestly  power  are  united  in  the  sacrificer,  crim- 
inals, prisoners,  or  persons  of  the  lowest  classes 
of    the   tribe   are   immolated.    The    festivals — 
amonff  which  the  Yam  and  Adai  festival  with 
the   Ashantees,    and   the   festival   in    honor   of 
Khimavong,  the  god  or  divine  messenger,  arc  es- 
pecially celebrated  —  are  generally  attended  by 
excess  in  drinking,  thefts,  fights,  and  gross  licen- 
tiousness.   The  priests  form  a  separate  society, 
with     hereditary    dignity,    property,    and    privi- 
leges.    They  have  in  particular  the  right  of  re- 
taining the  slaves  who  come  to  them,  or,  as  they 
call  it,  present  their  bodies  to  the  fetish.    See  De 
Brosses,  ^Du  cuke  des  dieux  fetiches^    (Dijon 
1760),  through  whom  the  terms  fetish  and  fe- 
tishism were  introduced  into  the  history  of  re- 
ligious worship.    It  must,  however,  be  observed 
that  the  limits  of  the  term  fetish  have  not  yet 
been  agreed  upon,  as  some  exclude  from  it  the 
worship  of  forests,  mountains,   rivers,  etc.    In 
the  luck  tokens  of  gamblers  and  other  su[>ersti- 
ttous  persons  there  is  an  analogy  to  the  fetish  of 
the  savage.    See  Familiar  Spirit;  Witchcraft. 

F^tis,  Francois  Joseph,  fran-swa  zho-zef 
fa-tes,  Belgian  musical  composer:  b.  Mons, 
Belgium,  25  March  1784;  d.  Brussels  26  March 
187 1.  He  published:  ^Histoire  generale  de  la 
musique^ ;  ^Biographic  universelle  des  musi- 
cicns^  (1834-44)  ;  etc.,  and  founded  and  edited 
the  < Revue  Musicale.^  His  most  popular  opera 
was    *La  vielle^    (1826). 

Fetor,  fe'tor,  a  peculiarly  offensive  odor, 
usually  considered  to  be  due  to  some  sort  of 
animal  putrefaction.  Fetor  of  the  breath  may 
be  due  to  sores  of  the  tongue,  cheeks,  or  gums, 
to  necrosis  of  the  teeth  or  abcess  of  the  teeth 
cavities,  to  poisoning  of  mercury  and  the  sordes 
of  scurvy.  Diphtheretic  and  streptococus  in- 
flammations of  the  throat  cause  bad  odors  that 


closely  resemble  fetor.  Gangrene  and  abseess  of 
the  lungs  cause  the  most  persistent  and  pene- 
trating fetor.  In  various  diseases  of  the  stom- 
ach and  intestines  accompanied  by  the  absorp- 
•tion  of  products  of  putrefaction,  fetor  of  the 
breath  is  common.  Fetor  of  the  feet  is  due 
to  lack  of  porosity  of  their  leather  covering  and 
to  uncleanliness  and  excessive  perspiration. 
These  conditions  result  in  a  maceration  of  the 
skin  and  if  infection  with  certain  forms  of 
bacteria  takes  place  this  macerated  skin  is  apt 
to  be  infected  with  putrefactive  bacteria  and 
consequent  upon  this  is  more  or  less  fetor.  The 
treatment  of  the  condition  consists  in  cleanliness, 
improvement  of  the  foot-gear  and  antiseptic 
washes. 

Fct'tcrolf,  Adam  H^  American  educator: 
b.  Perkiomen,  Pa.,  24  Nov.  1841.  He  was  edu- 
cated at  Ursinus  College;  became  vice-president 
of  Girard  College  in  Philadelphia  in  1880,  and 
president  in  18&. 

Feuchtwanger,  fointVang'-er,  Lewis, 
American  chemist:  b.  Furth,  Bavaria,  11  Jan. 
1805;  d.  25  June  1876.  He  early  displayed  a 
fondness  for  natural  science  and  made  that 
study  a  specialty  at  the  Jena  University.  In 
1829  he  came  to  New  York,  where  he  opened 
its  first  German  pharmacy.  He  soon  won  a  rep- 
utation as  a  chemist,  mineralogist,  and  manu- 
facturer of  rare  chemicals.  He  was  the  first  to 
introduce  the  alloy,  German  silver.  His  works 
are:  < Popular  Treatise  on  Gems>  (1838)  ;  < Ele- 
ments of  Mineralogy^  (1839)  ;  ^Treatise  on  Fer- 
mented  Liquors^  (1858)  ;  ^Practical  Treatise  on 
Soluble  or  Water  Glass>    (1870). 

Feudal  System.  A  fee,  feud,  or  fief  is  a 
possession,  of  which  the  vassal  receives  the  right 
of  use  and  enjoyment,  of  disposition  and  alien- 
ation, on  condition  of  fidelity,  that  is,  of  afford- 
ing assistance  or  counsel,  and  avoiding  all  in- 
jurious acts,  together  with  the  performance  of 
certain  services  incident  to  the  tenure,  while  the 
feudal  lord  still  retains  a  paramount  right.  A 
fief  is  distinguished  from  allodial  possessions  by 
the  circumstance  that  it  cannot  be  alienated 
without  the  consent  of  the  feudal  lord,  by  the 
services  usually  due  from  the  vassal,  arid  by  a 
peculiar  kind  of  inheritance.  The  system  origi- 
nated among  the  (jcrman  tribes,  and  the  nature 
of  feudal  property  is  explained  by  its  origin. 
Such  was  the  passion  of  the  ancient  Germans 
for  war,  that  in  time  of  peace  private  feuds  took 
the  place  of  public  contention ;  and  in  default  of 
these  the  men  of  military  age  spent  weeks  and 
months  and  years  in  adventures,  and  made  in- 
cursions into  the  territory  of  the  neighboring 
tribes,  or  took  part  in  the  quarrels  of  the  dis- 
tant ones.  In  the  expeditions  of  particular  ad- 
venturers against  the  adjacent  tribes  or  the 
Roman  provinces,  their  booty  consisted  of  gar- 
ments, arms,  furniture,  slaves.  But  when  the 
northern  hordes  broke  into  the  south,  and  in 
the  partition  of  the  conquered  lands  large  dis- 
tricts fell  into  the  hands  of  kings  or  dukes  and 
their  subordinates,  they  gave  certain  portions  of 
the  territory  to  their  attendants  to  enjoy  the 
possession  for  life.  These  estates  were  called 
beneficia  or  fiefs,  because  they  were  only  lent  tG 
their  possessors,  to  revert  after  their  death  to 
the  grantor,  who  immediately  gave  them  to  an- 
other of  his  servants.  From  this  custom  of  the 
ancient  Germans  arose  the  feudal  system  and 
feudal   service,   which   is   purely    German.    As 
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the  son  commonly  esteemed  it  his  duty,  or  was 
forced  by  necessity,  to  devote  his  arm  to  the 
lord  in  whose  service  his  father  had  lived,  he 
also  received  his  father's  fief;  or  rather,  he  was 
invested  with  it  anew.  By  the  usage  of  cen- 
turies this  custom  became  a  right;  and  to  de- 
prive one  of  his  paternal  fief,  though  it  was 
prohibited  by  no  law,  seemed  an  act  of  injustice. 
This  change  took  place  between  the  9th  and  i  ith 
centuries.  A  fief  rendered  vacant  by  the  death 
of  the  holder  was  at  once  taken  possession  of  by 
his  son,  on  the  sole  condition  of  paying  homage 
to  the  feudal  superior.  In  the  case  of  ecclesias- 
tical fiefs  the  right  of  succession  belonged,  un- 
der the  same  condition,  to  those  who  succeeded 
the  last  holders  in  their  ecclesiastical  office.  The 
castle-fiefs,  so  called,  were  a  peculiar  kind  of 
military  fiefs,  the  possessor  of  which  was  bound 
to  defend  the  castle  belonging  to  his  lord.  The 
vassal  who  directed  the  defense  was  called,  in 
the  imperial  fortresses,  a  burgrave.  Thus  the 
several  orders  of  vassals  formed  a  system  of 
concentric  circles,  of  which  each  was  under  the 
influence  of  the  next,  and  all  moved  around  a 
common  centre,  the  king,  as  the  supreme  feudal 
lord.  With  military  vassals  another  class  arose. 
From  the  oldest  times  in  the  courts  of  kings 
and  the  governors  whom  they  appointed,  as  wdl 
ias  in  those  of  the  bishops,  were  certain  officers 
who  at  first  performed  active  service,  but  were 
afterward  rather  a  splendid  appendage  to  the 
court.  The  four  offices  of  the  marshal,  the 
chamberlain,  the  cup-bearer,  and  the  sewer, 
are  the  oldest  and  most  honorable,  but  by  no 
means  the  only  ones;  offices,  on  the  contrary, 
were  as  numerous  as  the  employments  which 
could  be  devised  at  court.  These  officers,  at  a 
period  when  money  was  scarce  and  the  old 
German  notion  in  full  vigor  which  considered 
none  but  landed  pro;?rietors  as  citizens,  and 
none  but  the  owners  of  large  estates  as  noble- 
men, were  naturally  rewarded  by  grants  of 
land  during  the  time  of  service;  and  these  es- 
tates, like  the  military  fiefs,  but  somewhat  later, 
certainly  not  before  the  time  of  Frederick  I. 
(1152-90),  became  by  degrees  hereditary.  The 
splendor  of  the  court,  and  the  advantages  ac- 
cruing from  these  services,  induced  many  noble- 
men to  solicit  them.  They  became  the  first  in 
the  new  class  of  servants  or  ministers  which  was 
thus  formed;  and  under  them  there  was  a  mul- 
titude of  other  servants,  particularly  on  the  es- 
tates of  the  nobility. 

A  refusal  to  perform  feudal  serivce,  or  any 
other  violation  of  fealty,  was  styled  felony. 
Upon  this  and  other  difficulties  incident  to  feu- 
dal property,  as  in  cases  growing  out  of  the 
succession,  surrender,  alienation,  or  under-ten- 
ure  of  a  fief,  the  lord  decided  in  a  feudal  court, 
filled  by  vassals,  who  were  required  to  be  of 
equal  rank  with  the  accused.  To  appear  in 
these  courts  at  the  summons  of  the  lord  of  the 
manor,  and  accept  the  place  of  an  assessor  there, 
was  reckoned  among  the  duties  incident  to  a 
fief.  As  the  relation  of  lords  and  vassals  (at 
that  time  one  of  the  most  important  relations  in 
life)  became  more  and  more  widely  spread,  and 
the  number  of  vassals  increased  at  the  expense 
of  the  andent  immediate  subjects  of  the  empire, 
the  latter  were  thrown  into  the  background,  and 
at  length  nearly  forgotten. 

In  the  loth  and  nth  centuries  no  duty  due 
from  subjects  was  known  except  feudal  duties; 
the  whole  Ckrman  empire  was  one  vast  feudal 


possession,  and  the  ideas  of  feudal  lords  and 
national  sovereigns  were  wholly  confounded.  If 
any  one  was  neither  a  lord  nor  a  vassal  he  was 
scarcely  looked  upon  as  a  citizen.  Hence  few 
rich  landed  proprietors  ventured  to  rely  upon 
their  own  strength,  without  a  feudal  connec- 
tion. And  even  most  of  these  at  last  yielded 
to  the  spirit  of  the  agi^  and  became  royal 
vassals.  The  emperor,  likewise,  used  every 
means  to  induce  them  to  adopt  such  a  course. 

From  the  feudal  system,  the  only  social 
organization  of  the  European  states  in  the  Mid- 
dle Ages,  a  new  system  of  civil  rank  arose.  The 
inferior  nobility,  a  rank  intermediate  between 
the  hi^^her  nobility  (princes)  and  freemen,  owes 
its  origin,  it  is  said,  to  this  institution;  and 
a  regular  scale  of  rank  was  formed  among  the 
vassals,  without  detriment,  however,  to  the  prin- 
ciple of  equal  birth.  The  king  formed  the  first 
class;  the  spiritual  princes,  bishops,  and  imme- 
diate abbots  constituted  the  second;  the  lay 
princes,  dukes,  landgraves,  margraves,  and  im- 
mediate counts,  the  third;  those  barons,  or  rich 
landed  proprietors,  who  owed  fealty  to  no  one, 
but  yet,  on  account  of  their  limited  rights  or 
possessions,  were  the  vassals  of  the  emperor, 
the  fourth ;  those  freemen  who  stood  in  the  same 
relation  to  the  princes,  the  fifth;  the  vassals  of 
the  former  and  the  servants  of  the  princes,  the 
sixth;  and  the  possessors  of  small  fiefs,  the 
seventh.  Besides  these  ranks,  after  some  cen- 
turies, the  order  of  citizens  was  formed,  as 
beinff  included  tmder  no  one  of  them.  The  spirit 
of  the  feudal  system,  grounded  on  the  preva- 
lence of  landed  property,  was  necessarily  foreign 
to  cities  which  owed  their  origin  to  industry 
and  personal  property,  and  founded  thereon  a 
new  sort  of  power.  The  principles  of  the  feudal 
laws  were  developed  and  established  by  the 
Lombard  lawyers  of  the  12th  century.  The  col- 
lection of  feudal  laws  and  customs  which  is 
appended  to  the  Roman  code  under  the  title  of 
Libri  Feudorum  became  the  code  of  feudal  law 
over  a  great  part  of  Europe. 

The  feudal  form  of  government,  at  a  period 
when  a  spirit  of  independence  and  of  opposition 
to  despotism  was  abroad  in  the  land,  was  well 
suited  to  put  into  the  hands  of  one  governor, 
as  supreme  feudal  lord,  the  reins  of  the  national 
power,  to  be  employed  against  foreign  enemies 
without  endangering  domestic  freedom.  But 
the  purity  and  influence  of  feudal  relations  in 
time  became  less ;  and  ^  the  strength  of  the 
national  government  declined  amidst  a  ^irit  of 
disaffection  and  sedition,  which  became  univer- 
sal when  nobles  began  to  perceive  that  the  feudal 
government  was  not  naturally  dependent  on 
kings,  but  kings  on  it.  Indeed,  the  sovereig^ns 
had  no  other  security  for  their  subjection  than 
the  feudal  oath  and  the  menaces  of  punishment, 
which  the  king  might  not  have  the  ability  to 
carry  into  effect,  when  his  power  was  divided 
in  most  of  his  states,  either  by  investiture  or  fey 
the  usurpations  of  the  princes.  Thus  the  vas- 
sals of  the  crown  in  (xermany,  Italy,  and  the 
older  districts  of  France  succeeded  in  depriving 
the  king  of  almost  all  power,  even  of  the  exter- 
nal honors  of  royalty;  and  never,  in  the  two 
first  countries,  and  m  France  only  after  the 
extinction  of  the  great  baronial  families,  could 
he  succeed  in  establishing  a  new  authority  in- 
dependent of  the  feudal  power.  S«e  Middls 
Agxs. 
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Feuerbach,  Ludwig  Andreas,  ioodViH  an'- 
dra-as  foi'er-baH,  German  philosopher:  b. 
Landshut  28  July  1804;  d.  near  Nuremberg  13 
Sept.  1872.  He  was  the  son  of  Paul  Feuerbach 
(q.v.).  He  was  a  Hegelian  and  materialist 
whose  opinions  hindered  a  professional  career, 
and  who  devoted  himself  to  metaphysics  in  re- 
tirement. His  masterpiece,  <Das  Wcsen  des 
Christenthums*  (1841)  was  translated  by 
George  Eliot  into  English  as  <The  Essence  of 
Christianity.^  In  his  <Theogonie>  (2d  ed. 
1866),  he  deals  with  worship  from  the  historical 
standpoint.  Other  works  of  his  are:  ^History 
of  Modem  Philosophy  from  Bacon  to  Spinoza^ 
(1833);  ^Criticism  of  the  Philosophy  of  Leib- 
nitz>  (1837);  ^Pierre  Bayle>  (1838);  <Princi- 
plcs  of  the  Philosophy  of  the  Future^  (1843)  J 
<The  Essence  of  Religion^  (1845).  See  Lives 
by  Beyer  (1873);  Griin  (1874);  Starcke 
(1885). 

Feuerbach,  Paul  Johann  Anselm  von, 
powl  yo'han  an'zelm  fon,  German  jurist  and 
criminal  law  reformer:  b.  Hainichen,  near  Jena, 
14  Nov.  1775;  d.  Frankfort-on-Main  29  May 
1833.  Among  his  best-known  works  are: 
*  Critique  of  Natural  Law^  (1796);  ^Anti- 
Hobbes>  (J798) ;  ^Lehrbuch  des  gcraeinen  in 
Deutschland  geltenden  peinlichen  Privatrechts* 
(t8oi)  ;  ^Merkwurdige  Kriminalsrechtsfalle* 
(1808-11);  <Kaspar  Hauser:  An  Instance  of  a 
Crime  Against  a  SouP  (1832). 

Feuillants,  fe-yoh,  in  ecclesiastical  history, 
a  religious  order  clothed  in  white  and  going 
barefoot,  who  lived  under  the  strict  observance 
of  the  rule  of  St.  Bernard.  The  name  was  oc- 
casioned by  a  reform  of  the  order  of  Cister- 
cians (1577),  first  made  in  the  abbey  of  Feuil- 
lens,  a  Cistercian  abbey  in  Guienne.  There  were 
also  convents  of  nuns  who  followed  the  same 
reform,  called  Feuillantines.  The  first  of  them 
was  established  near  Toulouse  in  1590.  Eleven 
years  later  the  order  transferred  its  headquarters 
to  Paris,  and  continued  to  flourish  until  sup- 
pressed, along  with  other  religious  orders,  by 
the  Revolution  of  1789.  The  monastery  was 
taken  possession  of  by  a  club  celebrated  in  the 
pc^itical  history  of  France  under  the  name  of 
the  Feuillants,  and  of  which  Mirabeau  was  a 
member.  It  was  a  weak  rival  of  the  Jacobin 
club,  and  fell  before  the  clamor  of  a  mob  in 
1791- 

Feuillet,  Octave,  6k-tav  fe-ya,  French 
novelist  and  dramatist :  b.  Saint  L6,  Manche, 
II  Aug.  1812;  d.  Paris  29  Dec.  1890.  Between 
1845  and  1858  he  gained  a  good  deal  of  notice 
with  his  novels  and  a  series  of  comedies  and 
tales,  some  of  which  were  published  in  the  Re- 
vue des  Deux  Mondes.  In  1857  the  appearance 
of  <Le  Roman  d*un  Jeune  Homme  Pauvre^  raised 
Feuillet  to  the  first  rank  of  the  novelists  of  the 
day,  and  was  immediately  dramatized  by  the 
author  himself.  Next  followed  ^Histoire  de 
Sibylle^  (1862),  and  in  the  year  in  which  it 
appeared  Feuillet  was  elected  to  the  French 
Academy,  succeeding  to  the  fauteuil  of  Scribe. 
Among  his  other  numerous  novels  are:  ^Mon- 
sieur de  Camors>  (1867);  ^Julia  de  Trecoeur> 
C1872) ;  <Un  Mariage  dans  le  Monde^  (1875)  ; 
<Le  Journal  d'une  Femme*  (1878);  ^Histoire 
d'une  Parisienne^  (1882)  ;  <La  Morte>  (1886)  ; 
<Le  Divorce  de  Juliette^  (1884);  <Honneur 
d*Artiste>    (1890).    His   works  have  a   refined 


humor,  and  are  free,  especially  the  earlier,  from 
coarseness.  His  dramas  also  met  with  consid- 
erable success,  but  they  are  on  the  whole  in- 
ferior to  his  novels.  Feuillet's  'Theatre  Complete 
appeared  in  1892-3.  He  was  succeeded  in  the 
Academy  by  Pierre  Loti.  • 

F6val,  Paul  Henri  Corentin,  pol  oh-re  co- 
ron-tan  f a  val,  French  novelist:  b.  Rennes 
27  Sept.  1817 ;  d.  Paris  8  March  1887.  His  first 
story,  ^The  Seals'  Club^  (1841),  and  others, 
having  given  him  some  note,  he  was  offered  a 
large  sum  to  write,  under  the*  pseudonym 
.^Francis  Trollope*  (as  though  an  Englishman), 
a  sensational  story  'The  Mysteries  of  London, > 
after  the  manner  of  Sue's  'Mysteries  of  Paris.* 
It  was  done  in  11  volumes,  was  immensely 
successful,  widely  translated,  and  put  on-  the 
stage.  He  remained  a  very  fertile,  spirited, 
and  popular  writer,  often  dramatized,  with  long 
runs.  Especially  successful  were:  'The  Son 
of  the  DeviP  (1847);  'The  Hunchback* 
(1858);  'Mrs.  Gil  Blas>;  'The  Last  Man 
Alive>  (1873);  ^The  Wonders  of  Mount  St. 
MichaeP  (1879).  At  first  a  Free-thinker,  in  his 
later  years  he  became  an  ardent  Catholic. 

Fever,  a  condition  in  which  the  tempera- 
ture of  the  body  is  above  normal.  The  average 
daily  range  of  temperature  in  men  is  from  98** 
to  99*  F.,  and  in  women  from  quarter  to  half 
a  degree  higher.  In  children  temporary  eleva- 
tion even  as  high  as  100*  F.  may  occur  from 
conditions  of  excitement  and  from  over-exercise, 
biit  this  should  not  be  termed  fever.  Slight 
daily  variations  in  temperature  are  usual.  Thus 
the  maximum  temperature  occurs  usually  from 
5  to  9  P.M.  There  is  then,  as  a  rule,  during 
sleep  a  decrease  until  a  minimum  is  reached, 
some  time  between  2  and  4  a.m.  It  is  probable 
that  diminished  muscular  activity  and  lessened 
food  absorption  are  responsible  for  much  of  this 
variation.  Temperature  usually  rises  during 
strong  muscular  exercise,  and  also  after  a  meal. 
These  slight  rises  are  balanced  by  heat-loss 
from  increased  perspiration.  The  temperature 
of  man  in  the  tropics  and  in  the  Arctic  zone 
does  not  vary  more  than  i**  C.  (For  discussion 
of  bearable  extremes  of  heat  and  cold,  heat-pro- 
duction, heat-loss,  and  the  nervous  mechanism 
that  controls  the  general  phenomena,  see  Ani- 
mal Heat.) 

Modem  pathology  teaches  that  fever  is  the 
index  of  a  reaction  of  the  human  body  in  its 
struggle  with  some  foreign  invader,  and  is 
brought  about  by  excessive  oxidation  and 
diminished  heat-loss.  Fever  is  usually  accom- 
panied by  an  increase  in  the  number  of  respira- 
tions, by  an  increased  number  of  contractions  of 
the  heart,  raised  pulse-rate,  an  increase  in  the 
blood-tension  in  the  blood  vessels,  and  by  other 
symptoms  of  general  malaise.  These  are  head- 
ache, dry  mouth,  dry  skin,  and  at  times  increased 
mental  excitement.  Fever  from  this  point  of 
view  is  a  conservative  process,  and  is  nature's 
own  method  of  overcoming  some  form  of  in- 
fection or  intoxication  Fever  as  a  general  pro- 
cess should  be  distinguished  from  the  many 
special  kinds  of  so-called  fevers  that  are  de- 
scribed. Thus  the  term  fever  as  used  in  typhoid 
fever,  scarlet  fever,  lung  fever,  etc.,  is  a  relic 
of  earlier  medical  teachings,  in  which  the  rise 
in  temperature  was  considered  the  essential  part 
of  the  disease.  It  is  now  recognized  that  fever 
is  only  one  of  the  features  in  the  general  his- 


Digitized  by 


google 


FEVER-BUSH  —  FEYER-PERRIN 


tory  of  the  development  of  the  disease-process. 
The  height  of  the  temperature  during  fever  may 
vary  considerably.  If  the  temperature  is  not 
above  ioo°  F.  (377°  C),  it  is  spoken  of  as 
light  fever ;  when  between  100**  and  103°  F.  (37.7** 
and  39.4°  C.)  it  is  called  moderate  fever;  be- 
tween 103"*  and  105**  F.  (39.4''  and  40.5**  C.)  it 
is  spoken  of  as  high  fever;  while  above  105°  F. 
(40.5"  C.)  hyperpyrexia  is  the  term  that  is  ap- 
plied. Temperatures  as  high  as  no**  F.  have 
been  recorded  in  patients  who  have  recovered. 
The  course  of  most  fevers  is,  for  purposes  of 
convenience,'  divided  into  (i)  the  initial  stage, 
which  usually  starts  with  chilliness  and  often 
with  a  distinct  chill;  (2)  the  hot  stage,  when 
the  temperature  has  risen  and  is  at  a  fairly 
constant  normal,  during  which  the  blood  vessels 
at  the  surface  are  dilated,  the  skin  is  flushed 
and  feels  hot  and  dry;  this  condition  perhaps 
lasting  a  few  hours,  or  it  may  be  several  weeks, 
according  to  the  disease-processes  that  pro- 
duce it;  and  (3)  the  terminal  stage.  This  may 
be  ushered  in  by  a  previous  perspiration,  with 
sometimes  increased  urination  and  prompt  sub- 
sidence of  the  temperature;  or  the  temperature 
may  slowly  sink  to  normal  by  a  process  of  lysis 
(q.v.).  Each  type  of  disease-process  manifests 
its  own  peculiar  temperature-variation,  and  the 
study  of  temperature-curves  is  extremely  im- 
portant in  the  determination  of  the  disease. 

Fever  results  not  so  much  from  an  increase 
in  the  heat-production  alone,  but  in  a  disturb- 
ance of  the  heat- regulation  or  thermotaxis 
(q.v.)  ;  for  it  is  perhaps  true  that  the  amount 
of  heat  produced  by  an  athlete  in  a  mile  run 
is  vastly  greater  than  that  produced  throughout 
the  entire  four  weeks  of  a  severe  typhoid  fever 
yet  the  heat-loss  keeps  pace  in  the  runner  with 
the  heat-production.  It  is  the  relation  betv(een 
these  two  factors  that  is  disturbed  in  fever. 
Fever  is  largely  a  conservative  process,  and  a 
moderate  degree  of  temperature  is  believed  to 
be  rather  beneficial  than  harmful.  The  real 
danger  in  fever  is  not  the  temperature,  unless 
it  is  excessively  high  —  from  104°  to  105®  F. — 
but  it  is  the  poison  that  is  being  made  in  the 
body,  either  by  perverted  metabolism  or  by 
bacterial  or  chemical  intoxication.  Therefore, 
in  the  treatment  of  disease  with  rise  in  tem- 
perature the  reduction  of  the  fever  is  not  the 
only  point  to  be  attained.  During  fever  there 
is  increased  oxidation,  increased  elimination  of 
uric  acid,  diminution  of  most  of  the  secretions, 
notably  the  saliva,  the  gastric  juice,  the  bile 
and,  save  in  the  terminal  stages,  the  sweat. 
The  kidney-secretion  is  also  decreased  during 
the  hot  stage,  because  more  water  is  being  lost 
through  the  skin  and  lungs  than  usual. 
Changes  in  the  blood  are  constant,  and  usually 
consist  in  an  increase  in  the  number  of  leuco- 
cytes, or  white  blood-cells.  High  temperatures 
may  produce  degeneration  in  a  number  of  tis- 
sues of  the  human  body.  The  most  important 
ones  are  those  of  the  nerve-ceils.  These 
changes  may  take  place  if  the  temperature  gets 
above  105°  F,  and  even  lower  temperatures 
acting  for  a  very  long  time  may  cause  serious 
structural  changes  in  the  nervous  system.  The 
treatment  of  fever,  as  has  been  indicated,  should 
mean  the  treatment  of  the  disease  tliat  is  caus- 
ing the  fever,  and  will  be  considered  under 
each  particular  topic  of  fever.  Consult: 
Hektoen,  <  American  Text-book  of  Pathology > 
(1901);    Schiifer,    <Text-book    of    Physiology > 


1900).    See  Malaria;  Relapsing  Fever;  Scar* 
LCT  Fever;  Typhoid  Fever;  Yellow  Fever. 

Fever-bush  {Benzoin  bensoin),  an  Amer- 
ican shrub  of  the  laurel  family  (Lauracea). 
It  grows  from  4  to  20  feet  high,  in  moist  woods 
and  along  streams  from  Massachusetts,  through 
Ontario,  to  Michigan,  south  to  Kansas,  and 
eastward  to  North  Carolina.  An  infusion  of 
the  sweet-smelling  bark  is  used  as  a  tonic 
in  fevers.  The  bright  berries  of  the  tree,  ripe  in 
August  and  September,  are  sometimes  ground 
and  used  as  spice,  for  which  reason  it  is  locally 
called  spice-bush  or  wild  allspice.  It  is  also 
known  as  Benjamin-bush.  The  name  fever- 
bush  is  also  applied  to  the  Ilex  verticillata. 

Peverwort  {Triosteum  perfoliatum),  a 
perennial  of  the  honeysuckle  family  (CaprifoHa- 
cecB),  a  native  of  North  America,  where  its  dried 
and  roasted  berries  have  been  occasionally  used 
as  a  substitute  for  coffee;  its  roots  act  as  an 
emetic  and  mild  cathartic.  The  plant  grows  in 
rich  soil  from  Quebec  westward  to  Minnesota, 
and  south  to  Kansas,  Kentucky,  and  Alabama. 
It  has  a  number  of  common  names,  and  is  known 
locally  as  fever-root,  horse-gentian,  wood  ipecac, 
tinker's  root,  wild  coffee,  etc. 

Fewkes,  fuks,  Jesse  Walter,  Aiperican  an- 
thropologist:  b.  Newton,  Mass.,  14  Nov.  1850. 
He  was  graduated  from  Harvard  in  1875,  and 
was  for  10  years  associated  with  Alexander 
Agassiz  in  the  Marine  Laboratory  at  Newport, 
R.  I.  Since  1895  he  has  been  connected  with 
the  Smithsonian  Institution,  and  has  written  ex- 
tensively on  professional  themes,  his  papers  hav- 
ing usually  appeared  in  the  <  Proceedings*  of  the 
many  scientific  societies  of  which  he  is  a  mem- 
ber. He  edited  the  ^Journal  of  American  Eth- 
nology and  Archaeolog>'>  1891-4. 

Feydeau,  Ernest  Aim6,  er-nest  a-ma  fa'do, 
French  novelist :  b.  Paris  16  March  1821 ;  d. 
there  29  Oct.  1873.  His  realistic  story  < Fanny* 
(1858)  had  an  unprecedented  success.  It  was 
followed  by  ^DanieP  (1859) ;  ^Catherine 
d'Overmeire>  (i860);  <Sylvie>  (1861)  ;  and  ^A 
Debut  at  the  Opera^  (1863).  O^  his  later  works 
one  only  had  any  marked  success,  ^The  Countess 
de  Chalis,  or  the  Morals  of  Our  Day>   (1868). 

Fcycn,  Eugene,  e-zhen  fa-yah,  French 
painter:  b.  Bey-sur-Seille,  Meurthe-et-Moselle, 
France,  13  Nov.  181 5.  One  of  the  many  suc- 
cessful pupils  of  Paul  Delaroche.  He  was 
awarded  a  second  class  medal  at  the  Salon  in 
1880,  a  third  class  medal  at  the  Paris  Ex- 
position 1889,  and  the  cross  of  the  Legion  of 
Honor  in  1881,  While  he  began  as  a  painter 
of  portraits  and  of  the  nude,  he  gradually 
drifted  into  genre  subjects,  which  are  evidently 
congenial  to  his  talent,  and  his  pictures  of  the 
seaside  and  the  fisher  folk  are  distinguished  for 
clever  composition  and  refreshing  color.  ^The 
Harvesters  of  the  Sea^  (1872),  (in  the  Luxem- 
bourg) ;  <The  Bay  of  Cancale^  (1885);  and 
^The  Sailor's  Sweetheart^  (1890)  are  his  best 
works. 

Feyer-Perrin,  Frangois  Nicolas  Augusdn, 
fran-swa  ni-ko-la  o-giis-tan  fa-ya  pe-rah, 
French  painter:  b.  Bey-sur-Seille,  Meurthe-et- 
Moselle,  1829;  d.  Paris  14  Oct.  1888.  He  begian 
his  career  as  an  artist  in  the  drawing  school  at 
Nancy  and  subsequently  attached  himself  to  the 
studios  of  Cogniet  and  Delaroche  at  Paris.  At 
first  he  hesitated  in  choosing  a  specialty  between 
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subjects  of  poetic  allegory,  genre  subjects,  or 
•  varying  race  type,  or  historic  painting.  Since 
1864  he  has  confined  himself  to  painting  the 
scenery  and  people  of  the  seashore,  especially 
in  Brittany.  His  work  has  been  successful, 
because  it  is  distinguished  by  poetic  feeling,  del- 
icate characterization  and  transparently  brilliant 
coloring.  His  most  famous  pictures  are  in  the 
Luxembourg,  namely,  ^The  Return  from  Oy- 
stcr-fishing>  (1874)  and  ^The  Fisher-girls  of 
Cancale  at  the  Spring>    (1873). 

Fez,  fez.  Kingdom  of,  once  independent, 
but  now  the  most  northern  section  of  the  em- 
pire of  Morocco;  bounded  north  by  the  Med- 
iterranean; east  by  Algeria;  south  by  the  river 
Om-er-begh  or  Morbeza,  which  separates  it 
from  Morocco  proper ;  and  west  by  the  Atlantic. 
It  was  conquered  and  united  to  Morocco  in  1548. 
See  Morocco. 

Fez,  Morocco,  city,  capital  of  the  prov- 
ince of  Fez;  95  miles  from  the  Atlantic,  225 
northeast  of  Morocco.  Fez  contains  over  too 
mosques,  one,  El  Carubin,  has  a  covered  place 
for  women  who  may  choose  to  participate  in 
public  prayers,  something  unusual  in  Moham- 
medan places  of  worship.  Good  public  baths  are 
numerous.  Its  chief  manufactures  are  leather, 
red  caps  (fez),  and  silk  shawls.  Twice  a  year 
caravans  go  from  Fez  across  the  desert  to  Tim- 
buktu. Fez  has  always  been  considered  one  of 
the  chief 'Seats  of  Moslem  learning.  Old  Fez 
was  founded  in  793  by  Edris  II.,  a  descend- 
ant of  Mohammed,  and  continued  the  cai>ital  of 
an  independent  kingdom  till  1548,  when  it  was, 
together  with  its  territory,  conquered  and  an- 
nexed to  Morocco.  Fez  has  always  been  held 
so  sacre<j[  by  the  Arabs  and  others,  that  when 
the  pilgrimages  to  Mecca  were  interrupted  in 
the  loth  century,  the  western  Moslems  jour- 
neyed to  this  city,  as  the  eastern  did  to  Mecca; 
and  even  now  none  but  the  Faithful  can  enter 
Fez  without  express  permission  from  the  em- 
peror.    Pop.   (estimated)    140,000. 

Fezan<U6,  fa-zan-di-a,  Clement,  American 
educator:  b.  New  York  15  Sept.  1865.  He  has 
been  scientific  instructor  in  New  York  schools 
and  has  published:  ^Through  the  Earth' 
(1898)  ;  ^Two  New  Jersey  Crusoes>  (1901). 

Fezzan,  fez-zan',  Africa,  a  province  in  the 
southern  part  of  the  Turkish  vilayet  of  Tripoli; 
area  about  150,200  square  miles.  In  the  north- 
em  part  are  low  mountains,  or  hills,  one  of 
which,  Jebel-es-Sudah,  or  Black  Mountain,  is 
composed  largely  of  basalt.  Sandy  plains  and  a 
few  fertile  valleys  are  in  the  southern  part. 
There  are  no  streams  of  water  and  but  few 
natural  springs;  but  good  water  may  be  ob- 
tained at  a  depth  of  fron%  10  to  12  feet.  There 
are  a  few  small  lakes,  usually  covered  with  a 
thin  crnst  of  carbonate  of  soda.  Rain  seldom 
falls ;  in  some  places  years  intervene  between 
the  short  periods  of  rainfall.  Jackals,  gazelles, 
and  foxes,  the  ostrich,  vulture,  and  falcon  are 
found  in  the  hills.  The  manufactures  are  coarse 
linen  and  cotton  goods  and  some  ornamental 
articles  made  from  gold  and  silver.  Trade 
with  neighboring  cities  is  carried  on  by  means 
of  caravans.    Pop.    (estimated)    50,000. 

Fiacre,  fea'ker  (Fr.  pron.  fyakr),  or 
Fiachrach,  Saint,  French  monk;  d.  about  670. 
He  was  of  Irish  birth  and  settled  near  Meaux 
m    France,   building  a   small   monastery  there. 


From  the  9th  to  the  17th  century  was  famed 
as  a  worker  of  miracles,  especially  as  curing 
a  kind  of  tumor.  His  shrine,  ultimately  de- 
posited in  the  cathedral  of  Meaux,  was  long 
an  object  of  pilgrimage.  The  first  livery  stable 
in  Paris  was  established  in  1641  by  the  owner 
of  the  Hotel  de  Saint  Fiacre.  From  the  fact 
that  a  statue  of  the  saint  stood  above  the 
door  the  term  fiacre,  as  the  name  of  a  public 
carriage,  is  derived. 

Fiat,  fi'at,  an  order  of  a  judge  or  of  an* 
officer  whose  authority,  to  be  signified  by  his 
signature,  -is  necessary  to  authenticate  particu* 
lar  acts;  a  short  order  or  warrant  of  the  judge, 
commanding  that  something  shall  be  done.  See 
I  Tidd,  Pr.  100,  108.  Fiat  in  bankruptcy,  in 
English  law,  was  an  order  of  the  lord  chancellor 
that  a  commission  of  bankruptcy  should  issue. 
Fiats  in  bankruptcy  are  abolished  by  12  and  13 
Vict.  c.  116. 

Fibiger,  fe'bi-ger,  Johannes  Henrik  Tau- 
bcr,  Danish  poet  and  clergyman:  b.  Nyk- 
jobine  27  Jan.  1821.  He  wrote  dramas  founded 
on  hiblical  history:  ^Jephtha's  Daughter^ 
(1849);  ^Jeremiah>  (1850);  ^ohn  the  Baptist> 
(1857);  also  a  few  secular  tragedies,  the  most 
notable  among  them  being:  ^ Cross  and  Love* 
(1858)  and  <The  Everlasting  Struggle>  (1866), 
which  has  been  very  popular;  and  a  narrative 
poem  in  16  cantos,  ^The  Gray  Friars^  (1882). 

Fibonacci,  Leonardo,  la-o-nar'do,  fe-bo- 
na'che,  called  Leonardo  Pisano,  Italian  math- 
ematician: b.  Pisa  about  1180;  d.  about  1228. 
Little  is  known  of  his  life  except  from  his  writ- 
ings, which  were  collected  1857-62  by  Prince 
Boncompagni  and  include:  ^Liber  Abaci^ 
(1202)  ;  ^Practical  Geometriae^  (1220);  ^Liber 
duadratorum^  (1225) ;  ^Flos^ ;  <A  Letter  to 
Theodore.*  He  traveled  in  Egypt,  Syria,  Greece, 
Sicily,  and  elsewhere,  placing  himself  wherever 
he  journeyed  in  communication  with  the  lead- 
ing mathematicians  of  the  region  visited.  The 
<  Series  of  Fibonacci,*  sometimes  called  the 
^Series  of  Lame,*  is  as  follows:  0,  i,  i,  2,  3, 
5,  8,  13,  21,  34  —  each  term  being  equal  to  the 
sum    of   the   two    which   precede    it,    indicated 

algebraically  as      £^  —  jx^  +  ^'  and  having 

several  other  remarkable  characteristics  impor- 
tant in  higher  arithmetic. 

Fibre.  Vegetable  fibre  is  derived  from  the 
cellular  structure  or  tissue  of  plants,  the  cells 
of  which  vary  in  diameter  from  one  three- 
hundredth  to  one  five-hundredth  of  an  inch,  the 
smaller  sizes  admitting  of  125,000,000  cells  to 
a  cubic  inch.  The  walls  of  these  cells  are  com- 
posed of  a  starch-like  substance  called  cellulose, 
enclosing  the  life  principle  or  germ  of  the  plant, 
known  as  protoplasm.  There  are  three  forms/ 
of  cells,  simple  cells,  woody  cells,  and  ducts. j 
Woody  fibre  is  formed  by  the  lengthening  and 
thickening  of  simple  cells.  The  ducts  or  vessels 
are  large  cylindrical  cells  whose  walls  have 
been  absorbed  and  broken  away.  Wood  cells 
consist  of  tubes  one  or  two  thousandths  of  an 
inch  in  diameter,  their  ends  pointed  and  over- 
lapping, so  that  when  detached  they  form  a 
continuous  thread  of  cell  structure  or  fibre 
proper,  such  as  a  filament  of  flax;  and  when 
they  occur  in  the  bark  of  dicotyledonous  plants, 
or  exogens,  they  are  known  as  bast  fibre.  In 
monocotyledons,   like  the  palms,   and   the  cen* 
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tury  plant,  the  fibrous  cells  are  built  up  with 
vessels  into  a  composite  structure  known  as 
^'fibrovascular  bundle.®  These  bundles  of  elon- 
gated, thickened  cells  pressed  firmly  together, 
and  often  embedded  in  soft  cellular  tissue,  so  to 
speak,  the  bones  or  structural  part  of  the  plant, 
are  called  structural  fibres,  sisal  hemp  being  an 
example.  Even  the  common  or  simple  cells 
form  a  valuable  fibre  material  when  they  are 
produced  on  the  surfaces  of  the  leaves,  stems 
and  seeds  of  plants,  in  the  form  of  hairs.  This 
form  of  fibrous  substance  is  known  as  surface 
fibre,  cotton  being  an  example.  In  this  instance 
the  hairs  envelop  the  seeds  produced  in  the 
boll  or  capsule.  The  ^down*  on  the  stems  and 
surfaces  of  the  leaves  of  plants  is  another  ex- 
ample. 

The  term  fibre  is  also  given  to  other  forms 
of  vegetable  growth  where  the  fibrous  material 
is  not  employed  in  the  form  of  detached  fila- 
ments, like  flax  sisal  and  cotton.  The  stems 
and  twi^s,  and  even  wood  of  exogenous  trees, 
divided  mto  splints,  and  used  for  basket-making 
are  recognized  as  fibre;  and  in  like  manner  the 
stems  and  leaves  of  endogenous  plants  split  or 
used  entire,  as  rattan,  or  when  coarsely  sub- 
divided for  plaiting  into  such  articles  as  hats, 
mats,  etc.,  are  also  classed  as  fibre.  The  stripped 
epidermis  of  palm  leaves,  such  as  the  raffia 
of  commerce,  is  considered  fibre,  yet  it  is  not  in 
any  sense  filamentous.  Even  some  species  of 
mosses,  marine  weeds  and  fungous  growths, 
on  account  of  their  economic  employment  are 
regarded  as  fibre  substitutes,  and  are  mentioned 
in  the  category  of  fibres.  In  general  terms, 
however,  ^fibre*  is  composed  of  bundles  of 
bast  or  fibrovascular  tissue  in  the  form  of  long 
flexible  filaments,  such  as  flax,  hemp  or.  manila ; 
or  of  hairs,  such  as  cotton,  capable  of  being 
twisted  or  spun  into  yams  or  threads,  to  be 
manufactured  into  fabrics  or  cordage. 

The  following  classification  illustrates  the 
different  forms  of  fibrous  material  recognized  by 
experts,  and  shows  the  positions  of  the  different 
fibres  in  their  relations  to  each  other: 

All  fibrous  material  is  classed  in  two  grand 
divisions:  A,  Fibrovascular  structure  and,  B, 
simple  cellular  structure.  A  is  again  divided 
into  three  groups:  (i)  Bast  fibres;  (2)  Woody 
fibres,  and  (3)  Structural  fibres:  B  is  divided 
into  two  groups,  (4)  Surface  fibres,  and  (5) 
Pseudo-fibres  or  false  fibrous  material. 

1.  The  bast  fibres  are  derived  from  the 
inner  fibrous  bark  of  dicotyledonous  plants,  and 
are  composed  of  bast  cells,  their  ends  overlap- 
ing  to  form  in  mass  a  continuous  filament. 
Their  utility  is  to  give  strength  and  flexibility  to 
the  tissue. 

2.  Woody  fibres  may  be:  (a)  the  stems 
and  twigs  of  exogenous  plants,  or  (b)  the  roots 
of  exogenous  plants  entire,  or  subdivided  into 
withes  for  use  in  basketry  or  a  rough  kind  of 
cordage,  or  for  coarse  thread  for  stitching  and 
binding  (as  in  canoe  manufacture) ;  or  (c) 
the  wood  of  exogenous  trees  reduced  to  layers 
or  splints,  for  baskets,  or  for  excelsior;  or  (d) 
the  wood  of  certain  exogenous  trees  reduced  to 
pulp  for  paper. 

3.  Structural  fibres  are  derived  (a)  from 
the  structural  system  of  the  stalks,  leaf  stems 
and  leaves  of  monocotyledonous  plants  (as  the 
agaves  and  palms)  occurring  as  isolated  fibro- 
vascular bundles,  surrounded  by  a  pithy,  spongy, 
corky,  or  often  soft  cellular  mass,  covered  with 


a  thick  epidermis.  They  give  the  plants  rigidity 
and  also  serve  as  water  vessels;  or  (b)  the 
entire  stems  or  leaves  of  the  same  plants,  simplv 
split  or  shredded  (such  as  straw  plait)  ;  or  (c) 
the  fibrous  portions  of  the  leaves  or  fruits  of 
certain  exogenous  plants  when  deprived  of  their 
epidermis  and  soft  cellular  tissue  (the  vegetable 
wool  from  pine  needles). 

Under  division  B,  simple  cellular  structure, 
the  (4)  Surface  fibres  are  recognized  as  (a) 
the  hairs  surrounding  the  seeds  or  seed  envel- 
opes of  exogenous  plants,  and  usually  contained 
in  a  pod  or  capsule  (as  cotton)  ;  (b)  hair-like 
growths,  or  tomentum,  produced  on  the  surfaces 
of  stems,  leaves,  or  leaf-buds  of  plants  (as 
pulu)  ;  or  (c)  fibrous  material  produced  in  the 
form  of  epidermal  strips  from  the  endogens 
(as  raffia).  The  (5)  Pseudo-fibres,  strictly 
speaking  are  not  fibres,  but  false  fibrous  ma- 
terial employed  as  substitutes  for  the  true  fibres. 
These  are:  (a)  certain  mosses,  used  as  pack- 
ing substances;  (b)  certain  leaves  and  marine 
weeds,  also  used  for  packing;  (c)  seaweeds 
wrought  into  fish-lines  or  cordage,  and  (d) 
fungijs  growths  employed  in  some  of  the  eco- 
nomic uses  to  which  true  fibres  are  put. 

A  review  of  the  uses  of  fibres  in  the  arts, 
by  man,  shows  seven  general  classes  of  eco- 
nomic employment,  each  of  which  may  be  sub- 
divided, further,  to  illustrate  special  utility. 

1.  The  Spinning  Fibres  enter  into  the  high- 
est forms  of  manufacture,  such  as  the  production 
of  doth  and  woven  or  netted  fabrics,  and  they 
also  include  the  cordage  fibres.  Among  spin- 
ning fibres  those  for  the  production  of  fabrics 
naturally  are  the  most  important  commercially. 
The  fibres  of  the  first  rank,  which  enter  into 
fine  and  coarse  textures  for  wearing,  apparel, 
house  furnishings,  awnings,  sails,  etc.,  are 
chiefly  cotton,  flax,  hemp,  ramie,  pineapple 
fibre,  and  the  finer  manila  hemps;  thos&  of  the 
second  rank,  jute,  cocoanut  fibre  and  some  of 
the  Agaves  find  use  in  burlap  or  gunny,  web- 
bing, rough  sacks,  coarse  floor  coverings,  etc. 
The  netting  fibres,  also  included  in  the  spinning 
fibres,  are  derived  from  a  very  much  wider 
range  of  plants,  many  of  which  are  not  in  culti- 
vation. Besides  cotton,  flax  and  ramie,  em- 
ployed chiefly  in  laces  and  knit  goods,  nets,  etc., 
there  are  scores  of  tree  basts,  Agave,  palm  and 
grass  fibres,  which  find  use,  both  commercial 
and  native,  in  the  manufacture  of  all  kinds  of 
nets,  hammocks  and  similar  articles.  A  third 
group  of  the  spinning  fibres  comprises  those. em- 
ployed in  cordage  manufacture.  They  include 
all  of  the  fabric  fibres  mentioned  above,  the  so- 
called  hard  fibres,  Manila  and  sisal  hemps,  coir, 
etc.,  as  well  as  Sunn  hemp,  Mauritius,  the  bow- 
string hemps,  New  Zealand  flax,  Tampico,  and 
many  forms  of  fibre  used  in  the  hand  manufac- 
ture of  rope,  by  natives,  in  their  rude  domestic 
economy. 

2.  Tie  Material. —  The  fibres  employed  as 
tie  material  are  legion;  many  of  them  can 
scarcely  be  called  commercial  forms  as  they 
are  largely  used  by  the  natives  in  the  countries 
where  they  are  produced.  The  tie  material  is 
usually  the  peeled  bark  of  trees  rich  in  bast, 
stripped  or  shredded  palm  leaves,  the  tougher 
grasses,  and  even  twigs  and  roots  used  with 
no  special  preparation^  but  merely  twisted  when 
green,  or  freshly  cut,  into  rough  cordage  for  the 
building  of  huts,  enclosures,  and  even  for  con- 
structing rope  suspension  bridges.    Raffia,  U6«d 
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by  nurserymen  as  a  ready-to-hand  tying  ma- 
terial, is  an  example. 

3.  Natural  Textures. —  These  are  the  na- 
ture-woven fabrics  of  tropical  countries,  which 
are  used  as  substitutes  tor  cloth,  and  which 
are  prepared  by  simply  stripping  from  the  plant, 
in  sheets  or  layers  of  fibrous  substances,  and 
beating.  The  famous  Tappa  cloth  of  the  Pa- 
cific Islands  is  an  example.  Others  are  the  lace 
barks,  the  satin-like  Cuba  bast,  employed  in 
ladies*  hats,  the  ribbon-like  bast  used  for  cigar 
wrappers,  etc.;  also  the  fibrous  sheaths  from 
the  bases  of  the  leaf-stalks  of  palms.  The  sep- 
arated and  hand-twisted  filaments  of  many  of 
these  cloth  substitutes  are  also  used  for  rough 
cordage. 

4.  The  Brush  Fibres, — These  include  such 
commercial  forms  as  Tampico,  Palmetto,  Pal- 
myra, Kitool,  Monkey  Bass,  Piassaba,  and  cocoa 
fibre,  employed  in  the  manufacture  of  brushes, 
and  as  substitutes  for  animal  bristles,  as  well  as 
the  coarser  forms,  such  as  broom-corn,  broom- 
root  and  even  twigs  and  splints  as  employed  in 
street-sweeping  machines. 

5.  The  Plaiting  and  Rough  Weaving 
Fibres. —  This  is  another  large  group,  which  in- 
cludes a  wide  range  of  uses  not  conunercial, 
yet  of  greatest  importance  to  the  natives  of  the 
countries  where  they  grow.  They  are  employed 
in  articles  of  attire  and  ornament  and  for  use 
in  the  domestic  economy.  The  most  important 
commercially  are  the  straw-plaits  from  wheat, 
rye,  barley  and  rice  straw  (the  Tuscan  and 
Japanese  braids).  Other  forms  are  split  from 
palm  leaves,  such  as  Carludovica  palmata,  used 
in  weaving  Panama  hats;  plaits  are  also  pro- 
duced from  various  fibrous  substances  used 
entire,  as  the  tree  basts,  and  even  thin  shavings 
of  close-grained  woods  —  the  *^chip*  in  millinery 
trimmings.  This  group  also  includes  the  com- 
mercial matting  fibres  produced  from  grasses 
and  sedges,  as  well  as  thatch  materials  of  every 
description.  The  basketry  fibres  are  likewise 
classed  in  this  group,  and  they  are  legion,  for 
they  include  not  only  the  entire  range  of  palm 
fibres,  the  grasses,  reeds  and  rushes,  yucca  nbr^ 
the  leaf  stems  of  ferns,  etc.,  but  osier  ana 
splints  from  the  common  woods,  pine,  ash, 
hickory  and  others^  Then  there  are  many  mis- 
cellaneous uses,  such  as  for  *^willow  ware®  fur- 
niture, chair  seats,  screen  panels,  etc.,  employ- 
ing bamboo,  osier,  rattan^  rushes,  and  splints. 

6.  The  Filling  Fibres  are  of  less  impor- 
tance than  any  of  the  preceding,  though  alto- 
gether they  form  a  large  group,  and  include 
some  valuable  commercial  forms.  Their  most 
common  emplojrment  is  in  upholstery;  wadding, 
from  cotton;  feather  substitutes  for  filling  pil- 
lows and  cushions,  as  the  silk  cottons  (^vege- 
table silk*),  ^downs,®  kapok,  and  fibrous  ma- 
terial from  the  surfaces  of  leaves  and  stems  of 
plants  or  from  their  capsules  or  fruit;  mattress 
and  furniture  filling,  as  tow  or  waste  of  the 
spinning  fibres  (flax,  etc.),  unprepared  basts, 
straw  and  grasses;  the  curled  hair  substitutes 
or  Spanish  moss,  Crin  v6g6tal,  com  husks  and 
others.  Oakum  for  caulking  ships,  the  leaves 
of  reeds  or  flags  used  for  filling  the  seams 
in  casks,  as  well  as  the  fibres  used  for  stiffening 
mortar,  or  the  staff  used  in  exposition  buildings, 
are  included  in  this  category,  palmetto  fibre  and 
New  Zealand  flax  being  examples.  Many  fibres 
and  fibrous  substances  are  used  as  packing  ma- 
terial, but  they  need  not  be  enumerated. 


7.  Paper  Materials. —  This  group  of  fibres 
might  include  the  whole  category  of  fibrous  sub- 
stances, for  there  is  scarcely  a  fibre  that  cannot 
be  made  into  paper,  the  expense  of  preparation 
being  the  main  question  in  determining  its  avail- 
ability. The  Textile  papers  employ  the  spinning 
fibres,  in  the  raw  state,  in  the  form  of  waste, 
tow,  jute  butts,  old  manila  rope,  cotton  and 
linen  rags,  etc.  The  Bast  papers  include  such 
eastern  fibres  as  Japanese  paper  mulberry,  the 
tree  basts,  etc.  The  Palm  papers  are  made  from 
palmetto,  yucca,  and  many  of  the  tropical  palms. 
The  Bamboo  and  Grass  papers  include  bamboo, 
esparto  and  other  grasses,  straw  and  maize ;  and 
lastly,  the  Wood  pulp  papers  are  made  from 
the  cellulose,  chemically  prepared,  from  spruce 
and  other  native  woods. 

The  employment  of  fibre  in  the  domestic 
economv  must  go  back  to  the  most  primitive 
times,  for  among  the  uncivilized  races  of  man 
the  world  over  we  find  a  dependence  upon 
fibre  plants  for  utensils,  cordage,  clothing,  the 
building  and  furnishing  of  their  huts,  second 
onlv  in  importance  to  their  dependence  upon 
edible  plants  for  food.  And  these  plants  supply 
htmdreds  of  fibres  which  the  inventive  genius 
of  the  age  cannot  afford  to  use  commercially. 
So  we  have  two  great  groups  of  fibres,  eco- 
nomically speaking.  The  *native*  forms  used  to 
supply  the  common  wants  of  the  people  of  the 
countries  where  they  grow,  and  the  fibres  recog- 
nized as  commercial  forms  because  they  have 
been  found  best  adapted  to  certain  uses  in  the 
industrial  world,  and  have  a  stated  market  value. 
Some  of  these  have  come  down  to  us  from 
remote  ages,  and  the  larger  number  long  ago 
established  their  places  because  they  were^  proved 
to  be  the  best  for  the  purposes  for  which  em- 
ployed, a  veritable  survival  of  the  fittest.  The 
discovery  of  many  new  fibres  therefore  is  hardly 
a  possibility,  although  we  may  discover  new 
uses  for  well-known  forms  hitherto  not  largely 
employed  for  any  purpose.  But  even  such  fibres 
will  scarcely  find  a  place  among  the  fibres  of  first 
rank,  but  must  fill  the  places  of  the  better  and 
fully  recognized  commercial  forms  as  substi- 
tutes, and  therefore  are  worth  less  money. 

While  the  ^native*  or  emergency  fibres,  that 
are  known,  make  a  list  of  upward  of  1,500 
species,  the  commercial  fibres  of  value  to  the 
world  would  hardly  reach  two  score  in  num- 
ber, and  those  that  interest  the  United  States 
scarcely  half  that  number.  Altogether,  counting 
the  more  unimportant  forms,  25  to  30  species 
may  be  enumerated,  the  larger  number  of  which 
figure  as  imported  kinds,  although  they  are  im- 
ported in  such  small  quantities,  and  at  such 
irregular  intervals  that  they  cut  a  small  figure 
indeed.  Eight  species  of  imported  fibres  would 
include  all  of  the  really  important  kinds  repre- 
senting the  material  of  the  great  textile  indus- 
tries. They  are:  Cotton,  flax,  hemp,  jute, 
manila  hemp,  sisal  hemp,  Tampico  and  coir  or 
cocoanut  fibre.  The  fibres  of  lesser  importance 
are:  China  grass  or  ramie,  raffia,  Mauritius, 
Sunn,  New  Zealand  flax,  a  few  of  the  Mexican 
Agaves  and  Yuccas,  Piassaba  or  Brazilian  bass, 
broom  root,  Esparto,  Crin  vegetal,  rattan  and 
vegetable  sponge.  Straw  plait  (and  its  manu- 
factures) are  also  imported  in  considerable 
quantities,  and  there  is  some  bamboo,  kittool 
and  palmyra. 

Of  native  fibres,  commercially  employed,  we 
use  in  manufacture  slough  grass,  Spanish  moss. 
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two  species  of  Florida  palmetto,  and  the  woods 
of  several  species  of  forest  trees  in  basketry 
and  wood  pulp,  besides  straw  and  maize  husksw 
Many  native  fibres  are  used  by  the  North  Amer- 
ican Indian  tribes,  but  as  these  are  in  no  way 
commercial  they  are  not  included  here.  While 
the  fibres  of  lesser  importance  are  briefly  re- 
ferred to  in  this  article,  the  references  to  the 
more  important  textile  forms  will  be  found 
alphabetically  arranged  under  their  common 
names,  as  cotton,  flax,  hemp,  etc.  Among  spin- 
ning fibres  of  lesser  importance  are  ramie,  or 
China  grass,  Mauritius  and  Sunn  hemps,  and 
New  Zealand  flax. 

Sunn  hemp,  Crotalaria  juncea,  is  a  leguminous 
shrub  which  abounds  in  India  and  Australia. 
Synonyms:  Conkanee  hemp,  Indian  hemp. 
Brown  hemp  and  Madras  hemp.  A  bast  fibre 
which  takes  the  place  of  jute  in  portions  of 
India,  though  it  is  lighter  in  color  and  a  better 
fibre,  with  a  tensile  strength  which  adapts  it  for 
cordage;  used  for  rope  making  in  this  country, 
present  importation  less  than  300  tons.  In  India 
is  used  for  cordage,  nets,  sackcloth,  twine  and 
paper,  50,000  acres  having  been  cultivated  in 
northern  provinces  in  a  single  year. 

Mauritius  hemp,  Furerceea  giganteOy  is  im- 
ported from  Africa,  as  its  name  applies;  thrives 
in  the  West  Indies  and  Central  and  South 
America.  Introduced  into  India,  Ceylon  and 
Australia.  The  plant  is  closely  allied  to  the 
Agaves  (such  as  the  sisal  hemp  plant),  the 
fibre  being  derived  from  the  leaves,  which  are  4 
to  7  feet  long  and  4  to  6  inches  wide.  A  struc- 
tural fibre,  it  is  very  similar  to  sisal  hemp,  and  is 
used  for  the  same  purposes.  The  commercial 
supply  is  derived  only  from  St.  Helena  and 
Mauritius,  where  the  plant  is  cultivated.  In 
Venezuela  the  native  supply  of  this  fibre  is  made 
into  bags,  halters,  horse  blankets,  fish  nets  and 
cordage,  and  is  known  as  Aque, 

New  Zealand  Flax,  Phormium  tenax.  A 
structural  fibre  derived  from  the  leaves  of  a 
liliaceous  plant,  resembling  the  flag,  native  to 
New  Zealand,  but  found  in  other  portions  of 
Australia.  Distributed  to  the  Azores,  St. 
Helena,  Algiers,  Southern  France,  and  the  Brit- 
ish Isles.  Thrives  in  California,  where  its  leaves 
are  used  as  tie  material.  Its  many  varieties 
produced  in  New  Zealand  yield  fibre  capable  of 
manufacture  into  cloth  of  the  texture  of  linen, 
satchels,  table  mats,  sandals,  sacks,  rugs,  and 
mattings,  threads  and  twines  of  superior 
strength,  cordage  and  cables.  An  inferior  grade 
has  been  imported  into  the  United  States  for  the 
nianufacture  of  binding  twine.  The  staff  used 
in  the  construction  of  exposition  buildings  is 
stiffened  with  a  low  grade  of  this  fibre.  At 
the  present  time  3,000  to  4,000  tons  of  the  fibre 
is  being  imported  annually,  worth  from  $112  to 
$128  per  ton. 

Broom  Root,  Epicampes  macrura.  Also 
known  as  Mexican  whisk  and  Raiz  de  Zacaton, 
A  fibre  of  a  bright  yellow  color,  wavy  as 
though  crimped,  stiff  and  harsh,  measuring  from 
10  to  15  inches  in  length.  Is  a  substitute  for 
Venetian  whisk  and  is  used  in  this  country  for 
clothing  and  velvet  brushes,  scrub  and  other 
household  brushes,  brooms,  etc.  The  fibre  is 
simply  the  cleaned  roots  of  a  grass  which 
abounds  in  a  wild  state  in  Southern  Mexico. 
We  imported  last  year  about  450  tons,  worth 
$85,000. 


Piassaba.  Two  species  are  represented  in 
the  commercial  product,  the  Para  fibre,  Leopold- 
ina  piassaba,  also  known  as  monkey  bass,  and 
Attalea  funifera,  both  derived  from  Brazilian 
palms.  An  African  species,  Raphia  vinifera, 
known  as  West  African  bass,  has  been  imported 
to  a  slight  extent  in  late  years.  The  Bass  fibres, 
from  these  three  species,  are  stiff  and  wiry, 
bright  chocolate  in  color,  and  are  used  for  very 
stiff  household  brushes  and  brooms,  and  for 
street-sweeping  machines.  The  fibre  is  ob- 
tained from  the  dilated  bases  of  the  leaf  stalks, 
which  separate  into  a  long  coarse  fringe;  this 
is  collected  by  the  natives,  sorted  and  tied  in 
bundles,  and  baled  for  market. 

Palmyra,  Borassus  Hahellifer,  is  a  similar 
palm  fibre  from  Ceylon,  a  little  finer,  redder  in 
color,  and  about  two  feet  long.  It  is  obtained 
from  the  base  of  the  petioles  or  leafstalks.  It  is 
also  found  in  India,  and  tropical  West  Africa; 
used  as  a  brush  material ;  first  came  into  notice 
in  1891.    Trade  name,  Cassine. 

Kittool,  a  similar  fibre,  derived  from  the 
jaggery  palm,  Caryata  urens.  Structural  fibre; 
brownish  black,  the  filaments  straight,  smooth 
and  glossy,  showing  considerable  tenacity,  and 
capable  of  twisting  as  the  dbre  is  elastic  Com- 
mon in  India  and  Ceylon.  We  have  imported 
as  high  as  $16,000  worth  of  kittool  in  a  single 
year  for  the  manufacture  of  brushes  for  brewers 
use.  The  fibre  is  taken  from  the  bases  of  the 
leafstalks.  For  further  information  concerning 
this  and  other  fibres  briefly  mentioned  see  ^A 
Descriptive  Catalogue  of  Useful  Fibre  Plants  of 
the  World,'  and  ^Dictionary  of  the  Economic 
Products  of  India.' 

Palmetto  fibre.  Two  species  of  the  Florida 
palmetto  supply  commercial  brush  fibre.  The 
fibre  from  the  saw  palmetto,  Serrefwa  serrulata, 
is  derived  from  the  macerated  stems  of  the 
leaves,  which  are  sometimes  five  feet  long.  It  is 
a  harsh,  brittle  fibre,  white  in  color  when  well 
prepared,  and  makes  a  very  cheap  substitute  for 
bristle  brushes.  Also  used  as  a  substitute  for 
cow's  hair  in  plaster  while  the  shredded  leaves 
have  been  employea  as  mattress  filling.  The 
cabbage  palmetto,  Sahal  palmetto,  yields  fibre 
reddish  in  color,  somewhat  resembling  cocoa 
fibre.  It  is  derived  from  the  ^boots^  or  spathes 
of  the  leaf-stems  which  surround  the  bud  or 
^cabbage,*  and  in  securing  the  bud  the  tree  is 
killed.  After  a  process  of  steaming  and  crush- 
ing the  boots,  the  mass  is  combed  and  the 
softer,  tangled  fibre  extracted,  leaving  the  stiff, 
straight,  coarse  brush  material,  which  represents 
about  25  per  cent  of  the  original  fibrous  sub- 
stance of  a  boot.  This  product  goes  into  cheap 
brushes  for  household  use. 

Crin  vegetal,  or  African  fibre,  Chatfuerops 
humilis,  is  derived  from  an  Algerian  species  of 
palm  similar  to  the  Florida  palmetto.  The  com- 
mercial product  is  produced  bv  shredding  the 
leaves,  and  as  imported  resembles  twisted  ropes 
of  hay.  It  comes  in  two  colors,  &  P^^  greenish 
(called  white)  and  in  black.  The  twisting 
crinkles  the  fibre  so  that  when  again  opened  it 
retains  the  ^curl.*  and  in  this  form  is  employed 
as  a  substitute  lor  curled  hair  in  the  filling  of 
mattresses.  As  the  fibre  is  quite  elastic  it  is  a 
valuable  upholstery  material. 

Spanish  moss,  TUlandsia  usenoides.  This  is 
a  native  filling  fibre.  The  plant  is  parasitic  on 
trees  and  is  seen  hanging  in  dense  gray  masaes 
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in  many  portions  of  tropical  and  sub-tropical 
America.  The  fibre  is  the  entire  plant  in  mass, 
after  the  gray  epidermis  has  been  removed.  It 
is  black  in  color,  and  resembles  curled  hair,  for 
which  it  is  a  tolerable  substitute.  Manufac- 
tured chiefly  in  Charleston,  S.  C,  and  in  New 
Orleans,  La. 

Pulu,  an  Hawaiian  surface  fibre,  useful  for 
stuffing  pillows,  etc.,  is  simply  the  hairs  which 
grow  at  the  bases  of  the  leafstalks  of  several 
species  of  Cibotium,  a  genus  of  tree  ferns.  It 
is  regularly  exported  from  Honolulu  to  San 
Francisco.  The  substance  is  yellowish  in  color, 
and  resembles  wool.  The  golden  moss  of  the 
Chinese  is  a  similar  fibre. 

Raffia,  Raphta  ruMa,  is  a  palm  fibre,  imported 
from  Madagascar.  The  commercial  product 
comes  in  the  form  of  narrow  ribbons  of  fibrous 
material,  derived  from  the  cuticle  of  the  leaves 
of  an  African  palm,  taken  before  they  are  fully 
expanded,  by  peeling  the  leaf  on  both  sides. 
Imported  as  a  tie  material  for  nurserymen ;  used 
also  for  the  manufacture  and  trimming  of  ladies' 
hats ;  has  recently  come  into  extensive  use  in 
connection  with  splints  of  rattan,  for  hand-made 
fancy  baskets,  the  art  now  being  taught  in  all 
of  our  larger  cities.  Takes  dye  readily,  and  can 
be  purchased  in   several   colors. 

Another  millinery  trimming  fibre  is  the  Cuba 
bast,  Hibiscus  elatus,  which  comes  in  the  form 
of  thin  ribbons  of  bast,  which  are  the  separated 
layers  of  the  inner  bark  of  a  large  tree.  These 
ribbons  or  strips  are  plaited  into  ladies'  hats, 
either  in  the  flat,  or  twisted  forms,  the  white 
color  and  satiny  sheen  making  the  product  pe- 
culiarly adaptable  to  the  purpose.  In  this  con- 
nection may  be  mentioned  the  poplar  and  willow 
shavings,  or  thin  strips  of  wood  known  as 
*chip.^^  and  imported  from  Germany  for  the 
same  purposes. 

Straw  is  imported  from  Italy,  Germany  and 
Japan,  wrought  into  •straw  plait*  or  ^braids* 
for  the  manufacture  of  hats,  fancy  bask«ts,  etc. 
The  Tuscan  braids  are  the  finest  and  are  pro- 
duced from  wheat  straw  specially  grown,  al- 
though rye  straw  is  also  employed  in  Italy.  The 
braids  from  China  and  Japan  are  from  rice  and 
barley  straw,  while  the  Bohemian  straw  plait  is 
from  wheat.  Two  native  American  grasses, 
Poa  pratensis,  and  Sporobolus  indicus,  have  also, 
in  past  time,  been  employed  for  the  same  pur- 
pose. 

The  Eastern  or  Oriental  floor  mattings  im- 
ported into  this  country  are  made  from  several 
species  of  rushes  or  sedges.  The  Chinese  and 
Korean  are  produced  from  Cyperus  tegetiformis; 
the  Japanese  from  Cyperus  umtans,  and  Juncus 
ejfusus;  ihe  Indian  from  C.  corymbosus,  C, 
esculentus,  and  C.  tegetum.  Other  species  are 
also  employed,  though  the  above  are  the  most 
common.  The  Japanese  mat  rush  industry  is 
very  extensive,  over  $400,000  worth  of  mats  hav- 
ing been  exported  in  a  single  year.  Cyperus 
unitaus  is  the  Shichito-i  of  Japan,  from  which 
the  cheaper,  coarser  mats,  for  the  common  peo- 
ple, are  produced,  while  Juncus  eifusus  is  the 
BingO'i,  or  form  employed  for  the  mats  of 
the  higher  classes,  both  being  cultivated.  The 
technique  of  mat  making  is  practically  the  same 
in  China,  Japan,  India,  and  Ceylon.  The  culms 
are  either  used  entire  or  split  into  two  or  more 
parts,,  and  woven  upon  a  warp  of  thread,  these 
often  stretched  upon  the  floor,  for  much  of  this 
material  is  woven  by  laborious  hand  methods. 
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In  the  United  States  a  new  form  of  floor 
matting  has  recently  come  into  vogue,  produced 
from  slough  grass,  Car  ex  Uliformis,  also  known 
as  the  slender  sedge.  The  material  grows  wild 
oyer  vast  areas  of  the  river  bottoms  of  the  Mis- 
sissippi, and  streams  tributary.  It  is  cut  in  July 
or  August,  dried,  and  by  means  of  special  ma- 
chinery, worked  into  a  continuous  strand,  bound 
with  thread  or  fine  twine.  It  is  afterward  woven 
into  mattings,  the  warp  being  cotton  yarns  in 
high  colors.  The  grass  twine  as  prepared  for. 
weaving  is  also  used  as  binder  twine  for  grain. 
.  The  sponge  cucumber  or  snake  gourd,  LufFa 
cylindrica,  is  imported  from  Japan  in  consider- 
able quantities  as  a  substitute  for  the  bath 
sponge.  The  commercial  article  is  the  entire 
gourd  with  the  epidermis  and  seeds  removed, 
presenting  the  appearance  of  a  network  of 
straw-colored  fibre.  It  is  extensively  cultivated 
in  Japan,  for  export.  Grows  in  the  southern 
United  States,  but  has  never  been  produced 
commercially,  though  used  for  bath  sponge,  flesh 
brush,  dish  cloths,  and  even  for  fancy  baskets, 
and  bonnet  crowns. 

Among  high-grade  fibres  that  have  been  the 
subject  of  experiment  in  the  United  States,  but 
which  are  not  produced  commercially  may  be 
mentioned  pineapple  fibre,  from  Ananasa  sativa. 
Fibre  extracted  in  Florida  was  found  to  be  fine, 
soft,  flexible  and  very  resistant.  The  filaments 
yield  to  treatment  in  the  alkaline  bath  and  are 
easily  subdivided,  producing  an  admirable  spin- 
ning fibre.  In  the  Philippines,  the  fibre  is  used 
to  s(»me  extent  in  the  fabric  known  as  piiia 
cloth  which  is  becoming  known,  in  Europe  and 
Ameica,  and  may  in  time  become  of  commer- 
cial importance.  See  Special  Report  No.  5,  Office 
of  Fibre  Investigations,  Department  of  Agricul- 
ture, Washington,  and  Bulletin  No.  4,  Philippine 
Bure:m  of  Agriculture,  Manila,  for  further  in- 
formation regarding  pineapple  fibre. 

A  Mother  valuable  but  unemployed  spinning 
fibre  that  might  be  produced  in  the  United 
States  is  the  bowstring  hemp,  Sansevieriasps^ 
The  plant  grows  to  perfection  in  southern 
Florda,  and  yields  a  fibre  which  combines  all 
the  Kood  qualities  of  length,  strength,  fineness, 
color  and  divisibility,  which  adapts  it  for  em- 
ployment in  the  manufacture  of  fine  threads,  and 
even  fabrics.  The  lack  of  machinery  to  properly 
extract  the  fib/c,  as  well  as  the  fibre  of  pine- 
appl":  is  the  chief  drawback  to  the  establishment 
01  two  new  industries.  There  are  eight  or  more 
species  of  bowstring  hemps,  all  of  which  are 
considered  valuable  for  fibre.  The  Florida  spe- 
cies is  S.  longiAora. 

Mexico  abounds  in  fibre  plants,  many  species 
of  Agave  and  Yucca  not  recognized  as  standard 
commercial  forms  being  employed  for  rope, 
coarse  bags  and  mattings.  A  little  of  this  fibre 
finds  its  way  to  the  United  States  for  employ- 
ment in  coarse  twine  manufacture;  though  not 
in  appreciable  quantities  at  present.  Palma 
Istle,  and  Pita  Sylvestre  are  local  trade  names 
applied  to  a  harsh,  low-grade  fibre  produced 
from  two  species  of  Yucca.  Pita  is  a  Mexican 
name  applied  to  several  Agave  fibres,  and  to 
some  allied  species,  though  pita  is  generally  un- 
derstood to  mean  the  fibre  of  Agave  ameri- 
cana.  There  are  several  species  of  Agave, 
known  in  Mexico  as  Mescals,  which  produce 
fibre  of  good  strength,  which  might  be  employed 
in  cheaper  grades  of  cordage. 
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FIBRE  PLANTS  — FICHTE 


The  imports  of  commercial  fibres  (raw)  for 
tlie  year  ending  30  June  1910  were  valued  at 
over  $32,000,000,  though  this  sum  should  not 
be  taken  as  alone  representing  the  consumption 
of  fibre  manufactures  in  the  United  States,  for 
we  import  vast  quantities  in  the  manufactured 
form.  As  an  illustration,  the  importation  of  flax 
manufactures  in  a  single  year  has  been  seven 
times  greater  than  the  imports  of  raw  and 
hackled  flax  for  the  same  period.  Probably  the 
ratio  of  raw  to  manufactured,  as  shown  by  the 
tables  of  importation,  would  stand  about  one  to 
four,  for  all  classes  of  fibre,  which  with  the 
native  kinds,  not  considering  paper  ma- 
terials, might  give  a  grand  total  of  up- 
wards of  $125,000,000,  as  the  value  of  the  raw 
and  manufactured  for  a  single  year.  See  Cojr; 
Cordage;  Cordage  Industries;  Cotton:  Flax; 
Hemp;  Istle;  Jute;  Manila  Hemp;  Matting; 
Ramie;  Sisal  Hemp. 

Charles  Richards  Dodge, 
Commercial  Fibre  Expert,  IVashington,  D.  C. 

Fibre  Plants.  See  Esparto  ;  Fibre  ;  Flax  ; 
Jute;  Ramie;  Sisal;  etc. 

Fibrin,  fi'brin,  the  chief  substance  formed 
in  the  coagulation  of  the  blood-plasma.  It  may 
also  be  found  in  coagulation  of  lymph  and  in 
other  fluids  that  contain  fibrinogen.  It  is  usu- 
ally taken  from  the  blood  by  whipping  it  with  a 
btmch  of  wire  or  glass  rods  as  it  falls  into 
a  vessel,  before  it  has  had  time  to  coagulate  into 
a  solid  mass.  When  obtained  from  fresh  blood 
in  this  way,  fibrin  is  a  stringy  substance  while 
wet,  and  dries  to  a  glue-like  mass.  It  is  a  pro- 
teid,  and  consists  of  at  least  two  globulins,  one 
coagulating  at  50°  C,  the  other  at  56"*  C.  Un- 
der the-  action  of  pepsin  these  are  converted  into 
acid  albumin,  proteoses,  and  peptones.  Blood 
yields  from  .2  to  4  per  cent  of  its  weight  of  dry 
fibrin.    See  Blood;  Fibrinogen. 

Fibrinogen,  fl'bri-no-jen,  a  substance 
found  in  the  plasma  of  the  blood,  and  which 
brings  about  spontaneous  coagulation  of  that 
fluid.  It  is  also  found  in  the  lymph  and  in  a 
number  of  other  fluids  of  the  body.  Fibrinogen 
may  be  precipitated  from  the  blood-plasma  by 
the  addition  of  magnesium  sulphate  or  sodium 
chloride.  It  is  soluble  in  dilute  alkalies,  and  is 
precipitated  from  solutions  in  these  weak  alka- 
lies by  acetic  acid.  Fibrinogen  is  probably  not  a 
simple  substance,  but  a  mixture  existing  in  loose 
combination  of  at  least  three  substances.  These 
as  given  by  Schafer  are  fibrinogen  proper,  coag- 
ulating at  56**  C,  a  globulin,  described  by  Ham- 
marsten,  and  termed  fibrino-globulin,  and  a  nu- 
clcoproteid.  The  relationships  of  fibrinogen  and 
fibrin  and  the  blood-ferment  are  expressed  by 
Schafer  as  follows:  «(i)  That  the  coagulation 
of  blood,  that  is,  the  transirormation  of  fibrinogen 
into  fibrin,  requires  for  its  consummation  the  in- 
teraction of  a  nucleoproteid  (prothrombin)  and 
soluble  lime  salts,  and  the  consequent  produc- 
tion of  a  ferment  (thrombin)  ;  (2)  that  either 
nucleoproteid  is  not  present  m  appreciable 
amount  in  the  plasma  of  circulating  blood,  or 
that  the  interaction  in  question  is  prevented  from 
occurring  within  the  blood  vessels  by  some 
means  at  present  not  understood ;  (3)  that  the 
nucleoproteid  (prothrombin)  appears,  and  the 
interaction  occurs,  as  soon  as  the  blood  is 
drawn  and  is  allowed  to  come  into  contact  with 
a  foreign  surface,  the  source  of  the  nucleoproteid 


being  in  all  probability  mainly  the  leucocytes 
(and  blood-platelets?);  (4)  that,  under  cer- 
tain circumstances  and  conditions,  either  the 
nucleoproteid  does  not  appear  in  the  plasma 
of  drawn  blood,  or  it  appears,  but  the  inter- 
action between  it  and  the  lime  salts  is  prevented 
or  delayed;  (5)  that  the  nucleoproteid  (pro- 
thrombin) appears  in  the  plasma  of  circulating 
blood  under  certain  conditions,  being  in  all 
probability  shed  from  the  red  blood-corpuscles; 
and  that  when  shed  out  under  these  conditions 
from  the  corpuscles,  or  when  artificially  injected 
into  the  vessels,  it  tends  to  interact  widi  the 
lime-salts  of  the  plasma  and  to  form  fibrin  fer- 
ment (thrombin)  intravascular  coagulation  be- 
ing the  result ;  (o)  that,  under  other  conditions, 
either  the  shedding  out  of  nucleoproteid  from 
the  corpuscles,  or  its  interaction  with  the  lime- 
salts  of  the  plasma,  may  be  altogether  prevented 
and  the  blood  rendered  incoagulable,  unless 
nucleoproteid  be  artificially  added,  or  unless 
a  modification  of  the  conditions  is  introduced 
which  will  permit  of  the  interaction  of  the  nu- 
cleoproteid with  lime  to  form  ferment ;  (7)  that 
the  nucleoproteid  (prothrombin)  is  incompe- 
tent, in  the  entire  absence  of  lime-salts  to  pn>- 
mote  the  transformation  of  fibrinogen  into  fibrin ; 
but,  as  a  result  of  its  interaction  with  lime- 
salts,  it  becomes  transformed  into  a  ferment 
(thrombin),  which,  under  suitable  conditions  of 
temperature  and  the  like,  produces  fibrin;  (8) 
that  either  the  place  of  nucleoproteid  in  coag- 
ulation may  be  taken  by  certain  albumoses,  such 
as  those  found  in  snake-venom,  and  by  certain 
artificial  colloidal  substances,  such  as  those  pre- 
pared by  Grimaux,  or  that  such  substances  may 
act  by  setting  free  nucleoproteid  from  the  leu- 
cocytes and  other  elements  in  the  blood  or  from 
the  cells  of  the  blood  vessels,  and  thus  indirectly 
promote  coagulation.®  See  Blood;  0>agula- 
tion;  Fibrin. 

Fibro  Cartilage.     Sec  Cartilage. 
Fibrolite.    See  Sillimanite. 
Fibroma.      See  Tumor. 
FibropsammonuL     See  Tumor. 
Fibrosarcoma.     See  Tumor. 
Fibula.     See  Anatomy;  Osteology, 

Fichel,  Eugdne,  e-zhen  fS-shcl,  French 
painter:  b.  Paris  30  Aug.  1826;  d.  there  i  Feb. 
1895.  He  was  a  pupil  of  Delaroche,  but  painted 
very  much  more  under  the  inspiration  of  Meis- 
sonier,  whose  exquisite  handling  is  recalled  in 
numerous  small  canvases  of  his  which  by  their 
refined  technique  and  vivid  action  recall  the 
characteristic  intensity  and  directness  of  com- 
position which  belong  to  the  painter  of  *  Fried- 
land.  >  The  principal  works  of  this  painter  are 
of  a  high  order  of  genre,  and  include,  *The  Vio- 
lin Player> ;  <A  Festival  in  the  Year  1776*  ; 
<The  Capture  of  a  Spy^ ;  ^The  Wandering  Sing- 
ers* ;  and  the  following  historic  pictures,  which 
have  the  free.dom  and  imagination  of  pure  genre : 
<Thc  Night  of  August  24,  1572*;  *  Founding 
of  the  French  Academy.^ 

Fichtc,  Immanucl  Hermann  von,  im-mE'- 
noo-al  har'man  fon  fin'tS,  German  philoso- 
pher: b.  Jena  18  July  1796;  d.  Stuttgart  8  Aug. 
1879.  He  was  a  son  of  Johann  Fichte  (q.v.), 
and  in  his  philosophy  was  a  mystic  theist. 
Among  his  writings  are:  < Speculative  Theology* 
(1847);   ^System  of  Ethics>    (1850);  and  <The 
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FICHTB-- FICTION 


Soul    Question:     A     Philosophic    Confession^ 
(1859). 

Fichte,  Johann  GottEeb,  yo'han  gdt'leb, 
German  philosopher:  b.  Rammenau,  near  Bis- 
chofswerda.  Upper  Lusatia,  19  May  1762;  d.  Ber- 
lin TTj  Jan.  1814.  He  studied  at  Jena,  Leipsic,  and 
Wittenberg,  passed  several  years  as  a  private 
tutor  in  Switzerland  and  Prussia,  and  in  Konigs- 
berg  enjoyed  the  society  of  Kant.  His  ^Ver- 
such  einer  Kritik  aller  Offenbarung*  (Essay 
toward  a  Criticism  of  all  Revelation)  (1792) 
attracted  general  attention,  and  procured  him 
the  professorship  of  philosophy  in  Jena  in  1793. 
In  1800  he  was  one  of  the  most  prominent 
professors  of  that  university  during  its  most 
brilliant  period.  Here  he  published,  under  the 
name  of  ^Wissenschaftslehre*  (Theory  of  Sci- 
ence), a  philosophical  system,  founded  at  first 
on  the  system  of  Kant,  from  which,  however, 
he  gradually  deviated.  On  account  of  an  ar- 
ticle, ^Ueber  den  Grund  unseres  Glaubens  an 
cine  (jottliche  Weltregierung*  (On  the  Rea- 
sons of  our  Belief  in  a  Divine  Government  of 
the  Universe),  which  appeared  in  his  ^Philo- 
sophisches  JoumaP  in  1798,  he  fell  under  the 
suspicion  of  atheistical  views.  This  gave  rise  to 
an  inquiry,  and  Fichte  resigned  his  professor- 
ship. In  1805  he  was  appointed  professor  of 
philosophy  at  Erlangen,  and  in  1810,  on  the 
establishment  of  the  university  of  Berlin,  was 
appointed  professor  of  philosophy  there. 
Fichtc's  philosophy,  though  there  are  two  dis- 
tinct periods  to  be  distinguished  in  it,  is  a  con- 
sistent idealism,  representing  all  that  the  indi- 
vidual perceives  without  himself,  or,  rather,  all 
that  is  distinguished  from  the  individual,  the  ego, 
as  a  creation  of  this  /  or  ego.  His  ^Ueber  den 
Begriff  der  Wissenschaftslehre^  (i7?4)  ;  *Die 
Wtssensdiaftslehre  in  ihrem  allgemeinen  Um- 
risse^  (1810) ;  and  the  ^Anweisung  zum  seligen 
Leben^  (1806)  contain  the  substance  of  his 
teaching.  His  practical  is  purer  than  his  theo- 
retical system.  His  idealism  led  him  to  rep- 
resent the  life  of  the  mind  as  the  only  real  life, 
and  everything  else  as  a  mere  delusion,  and  to 
believe  in  an  almost  absolute  omnipotence  of 
the  will.  To  excite  his  pupils  to  the  highest 
virtue  and  self-denial  was  his  constant  aim  as 
a  teacher,  and  his  influence  was  great,  not  merely 
through  his  power  of  expression  and  the  origi- 
nality of  his  ideas,  but  through  the  conviction 
with  which  he  inspired  his  hearers  of  his  full 
belief  in,  and  entire  devotion  to,  his  principles. 
His  heart  was  open  to  every  noble  and  good 
feeling.  Unshaken  integrity,  constant  friend- 
ship, devoted  love  of  what  he  conceived  to  be 
true  and  good,  were  his  characteristic  traits. 
When  Germany  was  suffering  under  the  wounds 
of  war  he,  like  his  countrymen  in  general,  con- 
sidered Napoleon  as  the  source  of  the  whole 
distress  of  his  country,  and  in  his  ^Reden  an 
die  deutsche  Nation*  (Addresses  to  the  Ger- 
man Nation),  published  in  Berlin  while  it  was 
still  in  the  hands  of  the  French,  he  boldly  called 
upon  his  countrymen  to  rise  and  throw  off  the 
foreign  yoke.  The  more  popular  works  of 
Fichte,  known  in  English  through  the  transla- 
tions of  W.  Smith,  consist  of:  <The  Vocation 
of  the  Scholar* ;  <The  Nature  of  the  Scholar* ; 
*The  Destination  of  Man* ;  <The  Characteristics 
of  the  Present  Age* ;  and  <The  Way  toward  the 
Blessed  Life.*  His  complete  works  were  edited 
by  his  son  in  8  volumes  (1845-6). 


Fichtelgebirge,  fin'tel-ge-ber'ge,  a  moun- 
tain range,  chiefly  situated  in  the  northeast  of 
Bavaria,  once  covered  with  pines  (Fichte, 
*pine*),  and  constituting  a  watershed  between 
the  head-feeders  of  the  Elbe,  the  Rhine,  and  the 
Danube.  The  average  elevation  of  the  peaks 
ranges  from  2,700  to  3,200  feet.  The  highest 
summits  are  Schneeberg  (3461  feet)  and  Och- 
senkopf  (3,334).  In  their  northern  extremities 
the  Fichtelgebirge  are  connected  by  intermediate 
chains,  on  the  one  hand  with  the  Erzgebirgc, 
and  on  the  other  with  the  Thuringian  Forest 
They  are  composed  principally  of  granite  and 
primitive  crystalline  slates,  with  bands  and  in- 
trusions of  gneiss,  micaceous  slates,  basalt,  and 
some  strata  of  the  Tertiary  Age  iOligocdn). 
Snow  lies  on  the  summits  as  a  rule  from  October 
to  May.  The  chief  industries  are  those  con- 
nected with  mining  iron  ore,  quarrying  of  mar- 
ble, manufacturing  glass,  and  getting  of  timber 
from  the  forests.  Of  recent  years  the  Fichtelge- 
birge have  come  much  into  vogue  with  tourists. 
Consult:  Ruchdeschel,  *Hand-book  of  Bavaria.* 

Ficino,  Marsilio,  mar-se'le-o  fe-che'not 
Italian  philosopher  of  the  Platonic  school:  b. 
Florence  19  Oct.  1433;  d.  Careggi  i  Oct.  1499. 
His  early  (iisplay  of  talent  attracted  the  notice  of 
Cosmo  de'  Medici,  who  induced  him  to  translate 
the  writings  of  Plato  and  of  the  Neo-Platonists 
into  Latin;  he  afterward  employed  him  to  aid 
in  establishing  a  Platonic  Academy  (about 
1460).  Ficino  engaged  in  this  plan  the  more 
readily,  because  he  viewed  the'  Platonic  philos- 
ophy as  a  sort  of  preliminary  to,  and  confirma- 
tion of,  the  Christian  faith.  In  his  accounts  of 
this  philosophy  he  did  not  always  make  an  ac- 
curate distinction  between  Plato  and  the  New 
Platonists,  as  appears  from  his  ^Theologia  Pla- 
tonica;  de  Immortalitate  Aniniorum  ac  aeterna 
Felicitate,*  in  which  he  particularly  defends  the 
immortality  of  the  soul  against  the  Aristotelians 
of  his  age.  Mystic  and  fanciful  views  are  inter- 
woven with  this  defense;  astrological  doctrines, 
for  example,  which  he  afterward  rejected.  At 
the  age  of  40  he  was  presented  by  Lorenzo  de' 
Medici  with  the  rectorship  of  two  Florentine 
churches,  and  a  canonry  in  the  cathedral.  His 
Latin  works  were  first  published  complete  at 
Basel  (1561). 

Fick,  Adolf,  ad6lf  fik,  German  physiolo- 
gist: b.  Cassel  3  Sept.  1829;  d.  1901.  He  was 
professor  at  Wiirzburg  and  published:  ^Die 
medizinische  Physik* ;  ^Kompendium  der  Phys- 
iologic.* 

Pick,  August,  ow'goost,  German  philolo- 
gist: b.  Petershagen,  Westphalia,  5  May  1833. 
He  studied  at  Gottingen  1852-7,  becoming  pro- 
fessor of  comparative  philology  there  1876,  and 
occupying  the  same  chair  at  Breslau  1888.  He  is 
an  authority  on  the  primitive  Indo-Germanic 
languages  and  Greek  philology.  Among  his 
works  are:  <Die  ehemalige  Spracheinheit  der 
Indogermanen  Europas*  (1873)  »*  ^Vergleich- 
endes  Worterbuch  der  Indogermanischen 
Sprachen,*  his  masterpiece  (1874-6) ;  ^Die 
griechischen  Personennamen*  (1877) ;  and  ^Die 
homerische  Ilias  nach  ihrer  Entstehung  bc- 
trachtet  und  in  der  ursprunglichen  Sprachform 
wiederhergestellt*  ( 1885  5  • 

Fiction,  in  law.  is  an  assumption  made 
for  the  purposes  ot  justice,  though  the  same 
fact  could  not  be  proved,  and  may  be  literally 
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untrue.  There  are  many  fictions  in  the  civil  law, 
and  a  fiction  in  law  is  said  by  civilians  to  be  the 
assumption  of  an  untruth  for  a  truth,  in  a  thing 
possible  to  have  been  done,  but  whiph  was  not 
done.  The  declaring  that  a  note  or  bond  made 
in  a  foreign  country  was  made  in  the  county 
where  a  suit  is  commenced  upon  it,  is  an  in- 
stance of  a  very  common  fiction,  adopted  on  the 
ground  that  suits  can  be  brought  in  the  county 
only  on  causes  of  action  existing  within  its 
limits;  and  so  the  practice  has  been  introduced 
of  declaring  that  the  contract  on  which  an  action 
is  brought  was  made  in  the  county,  though  the 
fact  seems  to  be  entirely  immaterial;  for  trans- 
itory actions  follow  the  person,  and  it  is  only  of 
such  that  the  fiction  is  admitted.  The  fictitious 
characters  of  John  Doe  and  Richard  Roe  for 
the  purposes  of  various  actions  are  well  known. 
It  is  a  rule  that  a  fiction  of  law  shall  work  no 
wrong;  and  the  fictions  in  use  generally  come 
within  this  rule. 

Fiction  in  America.  While  the  art  of 
fiction  writing  in  America  is  scarcely  more  than 
100  years  old,  its  genesis  may  be  traced  far  back 
into' the  records  of  literature.  Prior  to  1798, 
when  Charles  Brockden  Brown  laid  the  founda- 
tions of  his  fame  with  the  writing  and  the  publi- 
cation of  ^Wieland,^  the  art  of  writing  fiction 
in  this  country  was  scarcely  known.  Novels 
were  published,  imported  and  read,  but  they  were 
largely  the  work  of  English  writers  or  transla- 
tions from  foreign  languages.  With  the  advent 
of  Charles  Brockden  Brown,  however,  imagi- 
native literature  began  to  gain  a  foothold,  and  the 
literary  man  to  secure  a  standing  in  the  profes- 
sional world.  Brown  has  usually  been  styled  the 
precursor  of  the  American  novelist  and  the 
founder  of  American  fiction.  There  had  been  iso- 
lated attempts  at  fiction  writing  before  his  day, 
but  the  results  were  meagre  both  in  quantity  and 
in  quality.  The  list  is  virtually  complete  with 
<The  Pretty  Story,^  by  Francis  Hopkinson; 
^The  Power  of  Sympathy,'  by  Mrs.  Mor- 
ton; <The  Foresters,'  by  Jeremy  Belknap; 
^Modern  Chivalry,'  by  Hugh  Henry  Bracken- 
ridge;  ^The  Algerine  Captive,'  by  Royall 
Tyler  (who  also  holds  position  as  one 
of  the  early  American  dramatists) ;  ^His- 
tory of  a  Corporation  of  Servants,'  a 
satirical  romance,  by  John  Witherspoon; 
<  Female  Quixotism:  the  Romantic  Opin- 
ions and  Extravagant  Adventures  of  Dorcasina 
Sheldon,'  by  Mrs.  Tabitha  Tenny;  and  ^The 
Coquette,'  by  Mrs.  Hannah  Foster.  Of  these 
early  novels  ^The  Foresters,'  by  Jeremy  Bel- 
knap, was  the  most  important.  The  poet  Bryant 
describes  it  as  *^a  work  which  sought  to  embel- 
lish our  literature  with  the  charms  of  wit  and 
humor.^  Susannah  Rowson's  ^Charlotte  Tem- 
ple' can  scarcely  be  accounted  an  American 
novel,  for  it  was  first  published  in  England  and 
its  author  was  of  English  birth  and  residence, 
although  she  lived  for  a  considerable  length  of 
time  in  this  country. 

It  is  a  somewhat  curious  fact  that  Charles 
Brockden  Brown  (q.v.)  reveals  in  his  work  little 
of  the  American  character,  the  American  tem- 
perament, and  the  American  people.  On  the 
other  hand,  he  shows  in  his  own  trend  of 
thought  and  choice  of  subjects  that  longing  for 
the  mysterious  in  life  which  was  later  to  find 
its  fullest  expression  in  Poe  and  in  Hawthorne. 
He  was  a  student  of  the  mystic  and  his  novels 


presage  the  beginnings  of  modem  psychical  re- 
search. His  ^Wieland,'  ^Ormond,'  *  Arthur 
Mervyn,'  ^ Edgar  Huntley,'  ^ Clara  Howard,' 
and  ^ane  Talbot'  were  varied  expositions  of 
experiences  now  classed  exclusively  as  psychical 
phenomena,  although  by  him  they  were  treated 
merely  from  the  curious  and  spiritual  points  of 
view.  His  life  ended  22  Feb.  1810,  before  he 
had  reached  the  age  of  40,  and  so  slow  was  the 
growing  interest  in  American  fiction  that  little 
advancement  had  been  made  prior  to  his  death. 
With  the  advent  of  Washington  Irving  (q.v.) 
and  James  Fenimore  Cooper  (q.v.),  the  imagin- 
ative literature  of  America  proved  the  force  and 
might  of  its  English  heritage.  As  early  as  1809 
appeared  Irvin^s  ^Knickerbocker  History  of 
New  York,'  which  may  fairly  be  classed  as  a 
romance  if  not  as  a  novel.  It  was  Inring's  sec- 
ond published  work,  his  first  being  the  volume 
of  reprinted  miscellany  called  ^ Salmagundi,^ 
which  had  appeared  the  year  before.  Sur- 
rounded by  a  group  of  brilliant^  men,  Irving  set- 
tled down  to  a  life  of  literary  leisure,  and  in  time 
<The  Sketch  Book,'  ^Bracebridge  Hall,>  and 
^  Tales  of  a  Traveler'  took  their  place  in  litera- 
ture. James  Kirke  Paulding  (q.v.) ,  his  friend  and 
comrade,  shared  the  honors  of  the  ^Salmagundi' 
essays  with  Irving,  and  in  1813  his  ^Diverting 
History  of  John  Bull  and  Brother  Jonathan' 
led  the  way  to  a  continuous  flow  of  volumes  in 
fiction,  poetry  and  essay  which  did  not  cease 
until  his  death  6  April  i860.  ^The  Dutchman's 
Fireside'  was  his  most  important  novel. 

It  was  not,  however,  until  1821-2  that  the 
novel  of  American  life  written  by  a  typical 
American  author  began  its  vogue.  In  that  year, 
with  the  publication  of  ^The  Spy,'  the  fame  of 
James  Fenimore  Cooper  had  its  beginning.  He 
had  already  written  ^Precaution'  (1820);  but 
that  novel  was  a  romance  of  English  society 
life,  and  does  not  form  a  part  of  Cooper's  most 
characteristic  work.  After  ^The  Spy,'  came  ^The 
Pioneers' ;  <The  Pilot' ;  ^Lionel  Lincoln> ;  <The 
Last  of  the  Mohicans' ;  ^The  Bravo' ;  <The 
Prairie' ;  and  ^The  Red  Rover' ;  and  for  30 
years,  until  his  death  14  Sept.  1851,  Cooper  was 
the  pre-eminent  American  novelist  who  was 
equally  expert  in  chronicling  the  life  of  the  In- 
dians and  in  writing  the  narratives  of  perilous 
adventures  by  sea.  During  this  period  the 
American  novel  and  the  American  novelist 
proved  that  their  position  was  secure.  John 
Pendleton  Kennedy,  with  his  ^Swallow  Bam' ; 
<Rob  of  the  Bowl' ;  and  ^Horseshoe  Robinson' ; 
Dr.  Robert  Montgomery  Bird,  with  his  <Nick 
of  the  Woods' ;  William  Ware  with  his  <Zeno- 
bia'  and  ^Julian' ;  Herman  Melville  with  his 
^Typee' ;  ^Omoo' ;  and  other  remarkable  sea 
stones ;  William  Gilmore  Simms,  next  to  Cooper 
the  most  voluminous  American  novelist,  with 
his  many  revolutionary  and  border  romances; 
Charles  Fenno  Hoffman  with  his  many  romances 
of  historical  and  legendary  lore;  Mrs.  Caroline 
M.  Sedgwick  with  her  ^Redwood' ;  ^Hope  Les- 
lie' ;  and  ^The  Lin  woods' ;  are  among  fee  few 
names  of  novel  writers  who  flourished  during 
the  period  following  the  advent  of  James  Feni- 
more Cooper.  One  name  alone — the  greatest 
of  them  all  —  has  been  omitted,  but  Edgar  Allan 
Poe's  (q.v.)  work  covered  so  many  branches  of 
literature  and  the  man  himself  is  so  absolutely 
one  of  the  world's  great  writers  that  he  needs 
no  more  than  passing  mention  in  this  review 
of  American  fiction.     As  a  master  of  the  short 


Digitized  by  V^OOQIC 


FICTION  IN  AMERICA 


story  and  as  a  writer  of  some  of  the  finest  tales 
known  to  any  language — ^The  Murders  in  the 
Rue  Morgue>;  <The  Tell  Tale  Heart > ;  <The 
Fall  of  the  House  of  Usher^  —  Poe's  rank  is 
secure.  His  achievements  in  other  fields  are 
fully  outlined  in  the  article  in  this  work  de- 
voted especially  to  him. 

Fittingly  after  Poe  comes  the  name  of  Na- 
thaniel Hawthorne  (q.v.),  for  it  was  in  1850,  the 
year  following  Poe's  death,  that   ^The   Scarlet 
Letter^  was  published.    This  was  the  first  if  not 
the  only  great  American  novel     There  had  been 
nothing    like    it,  in    American    literature,    and 
scarcely  anything  like  it  in  the  world's  literature. 
At  the  time  of  its  publication,  Hawthorne  was 
45  years  of  age,  he  had  been  writing  since  boy- 
hood, and   his  name  had  been  known   for   15 
years    as    that    of   a    novelist    and    short-story 
writer  of  peculiar  style,  extraordinary  gifts  and 
sombre  tendencies.     ^The  Scarlet  Letter,^  how- 
ever, immediately  showed  the  unique  and  un- 
approachable power  of  his  genius,  and  with  <The 
House  of  the  Seven  Gables*  (1851),  ^The  Blithe- 
dale  Romance'  (1852),  and  <The  Marble  Faun' 
(i860),   which   followed,   it   placed   Hawthorne 
among  the  greatest  of  the  world's  great  fiction- 
writers.     During  this  era  of  Hawthorne's  pro- 
gress the  art  of  writing  fiction    was   growing 
apace.    In  1852,  ^Uncle  Tom's  Cabin'  achieved 
three   things:    it    made   Mrs.    Harriet    Beecher 
Stowe   (q.v.)   a  famous  woman,  it  aroused  an 
enormous  public  sentiment  against  slaveo,  and 
it  created  a  desire  for  novel  reading  among  hun- 
dreds of  thousands  of  people   who  could   not 
before  have  been  persuaded  even  to  look  into  a 
work  of  fiction.    Mrs.  Stowe^  as  was  to  be  ex- 
pected, never  repeated  the  triumphant  success  of 
< Uncle  Tom's  Cabin,'  although  during  her  long 
life  she  wrote  many  novels.    Nathaniel  P.  Wil- 
lis, at  this  time  at  the  height  of  his  unique  fame, 
was  turning  out  volume  after  volume  of  fan- 
tastic work  in  poetry,  fiction,  and  essays.  George 
William  Curtis'  long  and  versatile  career  cov- 
ered both  the  ante-bellum  and  the  post-bellum 
periods,    his     ^Prue    and    I,'     his     ^Potiphar 
Papers,^  and  his  ^Trumps'  being  simply  imag- 
inative wanderings  into  a  form  of  fiction  and 
social  satire  somewhat  apart  from  his  general 
literary   interests.     Susan    Warner   had   in   the 
very  year  of  the  publication  of  ^The  Scarlet  Let- 
ter' gained  for  herself  an  extraordinary  popular- 
ity with  <The  Wide,  Wide  World,'  a  story  still 
in  extensive  demand  at  public  libraries,  and  Mrs. 
Mary  Jane  Holmes,  Mrs.  E.  D.  E.  N.  South- 
wortih  and  Mrs.  Ann  Sophia  Stephens  were  be- 
ginning that  long  series   of  sensational  novels 
which,  while  not  a  part  of  literature,  deserve 
record  because  of  the  place  they  hold  in  the 
hearts  of  the  reading  public  and  because  they 
have  helped  to  create  a  reading  habit  which  has 
led  to  better  things.    At  this  time,  too,  tliere  ap- 
peared   the    first    American    historical    novelist, 
Jeremiah  Clemens,  of  Alabama,  who  wrote  and 
published  H'he  Rivals'  (1859),  and  other  novels. 
To    this  period   also    belongs   Rev.   J.    H.   In- 
^aham,  who  from  writing  many  lurid,  sensa- 
tional novels,  turned  in  his  latter  days  to  sacred 
history  and  evolved  ^The  Prince  of  the  House 
of  David.'     In  the  sixties,  Theodore  Winthrop, 
a  descendant  of  an  historic  family,  a  brave  young 
soldier  and  a  gifted  writer,  began  a  career  in 
letters   which    was   untimely  cut   short   by  his 
death  in  the  Civil  War.    He  was  only  33  years 
of  age,  but  his  ^Cecil  Dreeme,'  his  ^ohn  Brent,' 


and  his  other  stories  published  after  his  deat!i 
gave  evidence  of  the  power  he  might  have  be- 
come in  American  literature. 

As  early  as  1839,  the  poet  Longfellow  (q.v.), 
returning  from  a  European  trip  which  had  fillod 
his  receptive  brain  with  Old  World  fancies  and 
mediaeval  legends,  wrote  his  ^Hyperion,'  a  ro- 
mantic tale,  the  heroine  of  which  was  Miss 
Frances  Appleton,  of  Boston,  whom  he  married 
in  1843.  Ten  years  later  Longfellow  again 
turned  his  thoughts  to  prose  romance,  producing 
in  ^Kavanagh'  a  story  remarkable  more  for  its 
psychological  elements  than  for  any  of  those 
active  phases  of  thought  which  should  character- 
ize a  notable  work  of  fiction.  His  success  was 
so  slight,  however,  and  he  was  so  keenly  criti- 
cised for  his  venturesomeness  in  attempting  tc 
leap  the  bounds  of  his  own  field  of  poetry  into 
an  untraveled  highway,  that  thereafter  he  was 
content  to  express  his  romantic  feelings  wholly 
in  verse.  Among  the  other  American  poets 
whose  versatility  led  them  to  the  writing  of 
novels,  Oliver  Wendell  Holmes  (a.v.)  is  the 
best  known.  His  famous  ^Breakfast  Table' 
series  is  a  compound  of  romance,  essay  and 
poesy,  and  its  four  volumes  of  genial  miscel-  ' 
lany  and  philosophy  will  doubtless  live  long 
after  his  two  novels — ^ Elsie  Venner'  (1861), 
and  *The  Guardian  Angel'  (1867)  — are  for- 
gotten. It  was  also  in  the  same  decade  that 
Bayard  Taylor  (q.v.)  added  his  first  work  of 
fiction  to  his  rapidly  lengthening  list  of  works 
in  almost  every  branch  of  literature.  His  novels^ 
comprise:  ^Hannah  Thurston,'  ^John  God-" 
frej^'s  Fortunes,'  <The  Story  of  Kennett,'  and 
*To.seph  and  His  Friend,'  all  published  between 
1863  and  1870.  Contemporary  with  Bayard 
Taylor  was  J.  G.  Holland,  who  wrote  ^  Seven 
Oaks,'  and  John  Townsend  Trowbridge,  whose 

*  Neighbor    Jackwood,'     ^Cudjo[s    Cave,'     and 

*  Coupon  Bonds'  are  prominent  in  a  lonpf  series 
of  works  largely  made  up  of  poetry  and  juvenile 
fiction.  Trowbridge  stands  at  the  head  of  a 
long  line  of  writers  who  have  devoted  their 
energies  to  the  production  of  books  for  the 
young,  his  position  arnong  writers  for  boys  be- 
ing paralleled  by  Louisa  May  Alcott  with  her 
^Little  Women,'  < Little  Men,'  and  other  clever 
stories  for  girls.  Other  voluminous  authors  of 
juvenile  fiction  during  the  generation  following 
i860,  when  the  creation  of  a  special  form  of 
literature  for  boys  and  girls  was  at  its  height, 
were  William  T.  Adams  (Oliver  Optic), 
Horatio  Alger,  Jr.,  Elijah  Kellogg,  and  Harry 
Castlemon.  They  all  of  them  obviously  tried 
to  instruct  as  well  as  to  amiise  their  youthful 
readers,  a  double  purpose  attained  with  less  suc- 
cess by  that  pioneer  of  juvenile  authors,  Jacob 
Abbott,  whose  chief  claim  upon  posterity  he 
owes  to  the  famous  ^Rollo'  books  which  have 
been  burlesqued  and  parodied  ever  since  their 
career  began  about  the  year  1840. 

The  modem  epoch  of  American  fiction  begins 
with  the  close  of  the  Civil  War,  and  henceforth 
romance  writers  and  novelists  multiplied  rapidly. 
The  post-Civil  War  writers,  those  whose  repu- 
tations we/e  established  prior  to  1880  and  after 
1865,  are  meagre  in  numbers  compared  with 
those  who  became  popular  during  the  last  20 
years  of  the  19th  century.  Of  the  writers  who 
arose  in  the  latter  period,  four  names  naturally 
come  to  mind  —  William  Dean  Howells, 
Thomas  Bailey  Aldrich,  Bret  Harte  and  Henry 
James  the  younger.    Their  names  are  here  given 
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in  the  chronoloi^ical  order  of  their  appearance 
before  the  pubhc.  Mr.  Howells,  who  through 
his  facility  as  a  writer  and  his  ability  to  adapt 
himself  to  many  varied  forms  of  composition  — 
the  novel,  the  essay,  the  poem  and  the  play  — 
has  practically  become  the  most  distinguished, 
if  not  the  greatest  American  man  of  letters,  be- 
gan his  apprenticeship  in  the  exacting  field  of 
journalism.  After  the  publication  of  <A 
Chance  Acquaintance^  (1874),  he  turned  his 
attention  to  the  making  of  realistic  novels,  and 
it  was  not  long  before  he  was  accepted  as  the 
exponent  of  a  distinctive  school  of  American 
fiction  whose  chief  claim  is  its  dictum  that  the 
commonplace  and  generally  ignored  facts  of  life 
shall  form  the  tnie  province  of  the  novelist. 
His  books  written  in  pursuance  of  this  method 
followed  one  another  in  rapid  succession,  the 
most  notable  of  them  being:  ^A  Foregone 
Conclusion,^  ^A  Modern  Instance,'  <The 
Rise  of  Silas  Lapham,'  ^The  Minister's 
Charge,'  ^April  Hopes,'  and  ^A  Hazard 
of  New  Fortimes.'  Although  Mr.  Howells 
has  been  extraordinarily  active  in  all 
phases  of  literary  work,  it  is  distinctly  as  a 
**realistic''  novelist  that  he  is  now  known  and 
will  be  remembered  by  posterity.  As  Mr. 
Howells  is  the  exploiter  of  a  theory  in  fiction, 
so  Bret  Harte  was  the  discoverer  and  creator 
for  literary  purposes  of  an  undiscovered  coun- 
try, the  California  of  1849.  He  was  pre-em- 
inently a  short  story  writer,  and  it  needs  only  a 
knowledge  of  *The  Luck  of  Roaring  Camp>' 
<  Tennessee's  Pardner,'  of  ^M'liss'  and  a  hun- 
dred more  of  his  tales  to  realize  how  thoroughly 
his  art  w^as  restricted  and  how  its  very  perfection 
made  it  impossible  for  him  to  succeed  with 
/Gabriel  Conroy,'  and  the  other  long  novels  he 
'attempted.  Thomas  Bailey  Aldrich,  singfularly 
enough,  became  a  novel  writer  through  the 
vogue  of  a  juvenile  tale,  ^The  Story  of  a  Bad 
Boy,'  published  in  1869,  after  serial  appearance 
in  a  monthly  magazine.  Mr.  Aldrich  has  pub- 
lished <  Prudence  Palfrey,'  <The  Stillwater 
Tragedy,'  and  many  volimies  of  short  stories. 
Although  Henry  James,  Jr.,  has  resided  in  Eng- 
land for  many  years,  he  still  holds  his  position 
as  an  American  author  of  unique  style  and 
genius.  He  makes  no  bid  for  popularity,  being 
content  to  express  his  own  individuality  and 
thought,  and  to  expound  his  philosophic  views 
of  literature  and  life  to  a  public  which  is  able 
to  understand  and  appreciate  such  novels  as 
'The  American,'  <Daisy  Miller,'  <The  Bosto- 
nians,'  and  'The  Tragic  Muse.'  Although  Ed- 
ward Everett  Hale  and  Thomas  Went  worth 
Higginson  antedate  the  foregoing  writers  almost 
by  a  score  of  years,  they  practically  belong  to 
the  same,  literary  epoch,  for  it  is  since  the  Civil 
War  that  they  have  contributed  liberally  to  the 
supply  of  American  fiction,  mainly  in  the  form 
of  short  stories.  For  20  years  or  more  E.  P. 
Roe's  name  was  held  high  in  the  esteem  of  a 
large  class  of  fiction  readers  who  delighted  in  the 
placid  commonplaces  of  'The  Opening  of  a 
Chestnut  Burr,'  and  its  companion  tales,  but  his 
repute  was  ephemeral  and  he  is  now  almost 
forgotten.  With  the  mention  of  Frank  R. 
Stockton,  who  wrote  <The  Lady  or  the  Tiger,  > 
Edward  Eggleston,  George  W.  Cable,  Elizabeth 
Stuart  Phelps,  Joel  Chandler  Harris,  Francis 
Marion  Crawford,  Albion  W.  Tourgee,  Lew 
Wallace  (whose  'Ben  Hur'  became  immediately 
popular  upon  its  publication  in  1881),  Hamlin 


Garland,  Harold  Frederic,  and  Sarah  Orne 
Jewett,  the  story  of  American  fiction  is  brought 
down  to  a  time  when  the  beginnings  of  present- 
day  reputations  may  be  remembered  by  the 
youngest  reader.  Of  Mark  Twain  and  his  work 
much  could  be  said,  for  his  later  years  were 
productive  of  famous  novels:  'The  Prince  and 
the  Pauper,'  « Jeanne  D'Arc,'  'Pud'nhead  Wil- 
son,' 'Tom  Sawyer,'  and  his  other  classics  of 
American  humor  rank  him  among  the  great  lit- 
erary figures  of  the  present  era. 

The  leading  note  of  contemporary  Ame*'lcan 
fiction  is  sounded  from  the  West.  Witn  the 
exception  of  Howells,  Wallace,  Mark  TVain, 
and  one  or  two  others,  the  first  80  years  of  our 
fiction  is  concerned  wholly  with  writers  native 
to  the  eastern  and  the  southern  portions  of 
the  United  States.  But  toward  the  close  of  the 
19th  century,  the  western  country  began  to  de- 
velop writers  of  fiction.  About  the  same  time 
Mary  E.  Wilkins  arose  in  the  East,  and 
James  Lane  Allen  in  the  South,  and  each  have 
gained  no  little  reputation  for  the  skilful  man- 
ner in  which  they  have  set  down  the  mingled 
characteristics  of  their  own  localities.  Miss 
Wilkins  has  brought  the  short  story  into  high 
estate  through  her  picturesque  handhng  of  com- 
monplace incidents  and  through  her  delineations 
of  New  England  character,  while  Mr.  Allen  has 
been  especially  adept  in  his  analysis  of  the  hu- 
man soul.  The  numerous  novfels  written  b3' 
Julian  Hawthorne  show  the  influence  of  hered- 
ity, and  it  is  altogether  likely  that  the  son  of 
Nathaniel  Hawthorne  might  have  made  a  higher 
position  for  himself  in  his  chosen  profession 
had  he  not  been  obliged  to  remain  in  the  shadow 
of  his  father's  great  reputation.  Frances  Hodg- 
son Burnett,  although  of  English  birth  may  be 
ranked  through  her  long  residence  in  this  coun- 
try as  an  American  author.  'That  Lass  o* 
Lowrie's,'  'A  Lady  of  Quality,'  and  the 
juvenile  'Little  Lord  Fauntlcroy,^  are  evidence 
that  she  is  not  lacking  at  least  in  exceptional 
versatility.  In  'The  Prophet  of  the  Great 
Smoky  Mountains,'  'In  the  Clouds,^  and  other 
volumes  of  lengthy  novels  and  short  stories, 
Mary  N.  Murfree  (Charles  Egbert  Craddock) 
has  made  herself  the  historian  of  the  Tennessee 
mountain  region.  In  1888  Margaret  Deland's 
'John  Wardj  Treacher,'  attracted  wide  atten- 
tion to  a  writer,  the  excellence  of  whose  work 
has  ever  since  been  kept  at  high  standard. 
Robert  Grant,  with  his  'Confessions  of  a 
Frivolous  Girl,'  and  'Unleavened  Bread.'  may 
be  called  the  novelist  of  the  social  East,  and 
Henry  Harland,  although  his  long  residence  in 
England  has  caused  him  to  lose  something  of 
his  American  identity,  is  well  known  by  such 
fantastic  stories  as  'The  Cardinal's  Snuff  Box,* 
and  'The  Lady  Paramount.'  Paul  Leicester 
Ford,  historian  and  bibliographer,  wrote.  'The 
Honorable  Peter  Stirling,'  an  artistic  novel  of 
political  life  notable  from  every  point  of  view, 
and  'Janice  Meredith,'  a  popular  flamboyant 
novel. 

The  modem  extravagant  vogue  of  the  his- 
torical novel  has  been  stimulated  and  fostered 
especially  by  Mary  Johnston  and  Winston 
Churchill.  In  the  late  nineties  Booth  Tarking- 
ton  achieved  a  veritable  tour  de  force  with  a 
remarkable  little  story  called  'Monsieur  Beau- 
caire.'  The  story  of  American  fiction  may  fit- 
tingly be  brought  to  a  close  with  the  name  of 
Edith  Wharton,  whose  genius  as  expressed  m 
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<The  Touchstone,*  ^Thc  Greater  Inclination,* 
and  <The  Valley  of  Decision,  >  gives  her  un- 
questioned place  among  modern  novelists. 
Edwin  Francis  Edgett, 
Literary  Editor  Boston  Tratiscript, 
Bibliography.  Abernethy,  ^American  Fic- 
tion >  (1902)  ;  Bates,  ^American  Literature* 
1896)  ;  Beers,  ^A  Century  of  American  Litera- 
ture* (1878)  ;  Howells,  ^Literary  Friends  and 
Acquaintances*  (1901)  ;  Matthews,  ^Aspects  of 
Fiction*  (1896)  ;  Richardson,  <  American  Litera- 
ture* (1SB9);  Sears,  ^American  Literature  in 
the  Colonial  and  National  Periods*  (1902); 
Tyler,  <  History  of  American  Literature* 
(1S97) ;  Wendell,  <A  Literary  History  of 
America*    (1901). 

Fiddle-beetle.     See  Fungus-eaters. 

Fiddler-craby  the  American  name  for  the 
small  and  active  crabs  of  the  genus  Gelasimus, 
called  ^calling  crabs*  by  the  English,  who  say 
they  are  waving  the  enormously  developed  front 
claw  on  the  right  side  in  beckoning,  while  the 
Americans  imagine  them  to  be  fiddling.  This 
great  claw  is  brightly  colored,  and  is  used  by 
the  males  not  only  as  a  weapon,  but  to  be  dis- 
played as  an  attraction  before  the  females. 
These  crabs  throng  in  thousands  in  salt-marshes 
near  high-water  mark,  where  they  dig  burrows. 

Fides,  fi'dez,  the  Roman  goddess  of  faith 
and  honesty.  Numa  was  the  first  who  paid  lier 
divine  honors. 

Fiduciary,  a  law  term  signifying  a  rela- 
tion of  trust  and  confidence,  generally  by  one 
acting  as  trustee,  executor  or  administrator,  or 
a  director  of  a  corporation. 

Field,  Mrs.  Caroline  Leslie,  American 
author:  b.  Milton,  Mass.,  lo  Nov.  1853.  She  is 
a  daughter  of  Mrs.  A.  D.  T.  Whitney  (q.v.), 
and  has  published:  <High  Lights,*  a  novel 
(1885);  <The  Unseen  King,  and  Other  Verses* 
(1887);  *  Nannie's  Happy  Childhood*  (1889); 
etc. 

Field,  Cyrus  West,  American  merchant: 
b.  Stockbridge,  Mass.,  30  Nov.  1819;  d.  New 
York  12  July  1892.  He  was  the  son  of  Rev.  D. 
D.  Field  (q.v.).  He  early  attained  an  im- 
portant position  in  the  mercantile  world,  and 
began  to  interest  himself  in  ocean  telegraphy. 
Having  obtained  a  charter  giving  him  the 
exclusive  right  for  50  years  of  landing  ocean  tel- 
egraphs on  the  coast  of  Newfoundland,  he  organ- 
ized an  Atlantic  telegraph  company  for  the  pur- 
pose of  laying  telegraph  cables  across  the  ocean. 
.\ttempts  to  lay  cables  were  made  in  1857  and 
1858,  but  without  j)ermanent  success,  though 
ships  had  been  provided  by  the  English  and  the 
American  governments.  The  scheme  was  inter- 
rupted by  the  outbreak  of  the  American  Civil 
War,  but  a  renewed  attempt  to  lay  a  cable  was 
made  in  ^865,  the  Great  Eastern  now  being  en- 
gaged in  the  work.  About  1,200  miles  had  been 
laid  by  that  vessel  when  the  cable  parted;  but 
at  last,  in  1866,  a  cable  was  successfully  laid  by 
the  Great  Eastern,  and  the  broken  one  recov- 
ered and  completed.  Mr.  Field  subsequently 
took  an  active  part  in  establishing  telegraphic 
communication  with  the  West  Indies,  South 
America,  etc.,  and  was  connected  with  various 
important  enterprises. 

Held,  David  Dudley,  American  Congrega- 
tional clergyman:  b.  East  Guilford  (now  Madi- 


son), Conn.,  20  May  1781;  d.  Stockbridge, 
Mass.,  15  April  1867.  He  was  graduated  at 
Yale  in  1802;  in  1804-18  held  a  pastorate  at 
Haddam,  Conn.;  and  in  1819-37  at  Stockbridge, 
Mass.  In  1837-51  he  was  again  at  Haddam.  In 
addition  to  sermons  he  published:  *  History  of 
Middlesex  County,  Conn.* ;  ^History  of  Berk- 
shire County,  Mass.*;  ^Life  of  David  Brain- 
erd.* 

Field,  David  Dudley,  American  jurist:  b. 
Haddam,  Conn.,  13  Feb.  1805;  d.  New  York  13 
April  1894.  He  was  a  son  of  the  preceding; 
was  admitted  to  the  New  York  bar  in  1828 ;  and 
practised  till  1885,  distinguishing  himself  espe- 
cially by  his  labors  in  the  direction  of  a  reform 
of  the  judiciary  system.  In  1857  he  was  ap- 
pointed by  the  State  to  prepare  a  political,  civil, 
and  penal  code,  of  which  the  last  was  adopted 
by  New  York,  and  all  have  been  accepted  by 
some  other  States.  In  1866,  by  a  proposal 
brought  before  the  British  Social  Science  Con- 
gress, he  procured  the  appointment  of  a  com- 
mittee of  jurists  from  the  principal  nations  to 
prepare  the  outlines  of  an  international  code, 
which  were  presented  in  a  report  to  the  same 
congress  in  1873.  This  movement  resulted  in 
the  formation  of  an  association  for  the  reform 
of  the  law  of  nations,  and  for  the  substitution 
of  arbitration  for  war,  of  which  Mr.  Field  was 
the  first  president. 

Field,  Edward,  American  antiquarian:  b. 
Providence,  R.  I.,  4  Oct.  1858.  He  was  for 
years  a  school  commissioner  of  Providence  and 
served  as  city  auditor  pro  tern.  He  was 
made  clerk  of  probate  1889,  and  record  commis- 
sioner of  Providence  1891,  is  a  member  of  sev- 
eral historical  societies,  and  is  historian  of  the 
Rhode  Island  Society  of  the  Sons  of  the  Amer- 
ican Revolution.  He  has  published:  ^Tax  Lists 
of  the  Town  of  Providence  during  the  adminis- 
tration of  Sir  Edmund  Andros  and  his  Council 
1686-1689*  (1895)  ;  <  Revolutionary  Defenses  in 
Rhode  Island*  (1896)  ;  <The  Colonial  Tavern* 
(1897);  ^Esek  Hopkms,  Commander-in-Chief 
of  the  Continental  Navy  During  the  American 
Revolution  I775-I778*    (1898)  ;  etc. 

Field,  Eugene,  Anxerican  journalist:  b.  St. 
Louis,  Mo.,  2  Sepf  1850 ;  d.  Chicago,  111.,  4  Nov. 
1895.  By  his  poems  and  tales  in  the  press  he 
won  a  high  reputation  in  the  West,  which  be- 
fore his  death  had  become  national.  His  poems 
for  children  are  admirable  in  their  simplicity 
and  in  their  sympathetic  insight  into  the  child's 
world  of  thought  and  feeling.  His  more  im- 
portant works  comprise:  *  Culture's  Garland* 
(1887) ;  ^Love  Songs  of  Childhood* ;  <A  Little 
Book  of  Western  Verse* ;  <A  Little  Book  of 
Profitable  Tales*  (1889)  ;  ^A  Second  Book  of 
Verse*;  <The  Holy  Cross,  and  Other  Tales*; 
<The  Love  Affairs  of  a  Bibliomaniac*  In  col- 
laboration with  his  brother,  R.  M.  Field  (q.v.), 
he  published  translations  from  Horace,  ^Echoes 
from  the  Sabine  Farm.* 

Field,  Henry  Martjm,  American  clergy- 
man and  scholar :  b.  Stockbridge,  Mass.,  3  April 
1822;  d.  there  26  Jan.  1907.  He  was  grad- 
uated at  Williams  College,  and  was  ordained 
to  the  ministry  in  1842.  In  1854  he  be- 
came editor  and  proprietor  of  the  New  York 
< Evangelist.*  He  was  a  lifelong  traveler. 
AmonR  his  works  are:  < Summer  Pictures  from 
Copenhagen    to    Venice >    (1859)  ;    < History   of 
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the  Atlantic  Telegraph^  (1866);  <From  the 
Lakes  of  Killarney  to  the  Golden  Horn>  (1876)  ; 
<From  Egypt  to  Japan>  (1878)  ;  ^On  the  Desert> 
(1883)  ;  <Among  the  Holy  Hills>  (1883)  ;  «The 
Greek  Islands  and  Turkey  After  the  War^ 
(1885);  <Our  Western  Archipelago^ ;  ^The 
Barbary  Coast^ ;  ^Old  Spain  and  New  Spain^ ; 
^ Gibraltar^ ;  ^Bright  Skies  and  Dark  Shadows.^ 

Field,  Marshall,  American  merchant :  b.  Con- 
way, Mass.,  18  Aug.  1835:  d.  New  York  City  16 
Jan.  1906.  He  received  a  common  school  and  aca- 
demic education  in  the  intervals  of  labor  on  his 
father's  farm.  At  17  he  entered  a  dry  goods 
store  in  Pittsfield,  Mass.,  as  clerk,  soon  mastered 
the  details  of  the  business,  and  in  1856  removed 
to  Chicago,  where  he  entered  the  employ  of 
Cooley,  Wadsworth  &  Co.,  a  pioneer  mercantile 
house.  In  i860  he  was  admitted  to  a  junior 
partnership  in  the  firm,  which  then  became 
Cooley,  Farwell  &  Co.,  and  later  Farwell,  Field 
&  Co.  On  the  dissolution  of  this  partnership  the 
firm  of  Field,  Palmer  &  Leiter  was  formed  in 
1865,  and  on  the  retirement  of  Palmer,  two 
years  later,  the  firm  name  became  Field,  Leiter 
&  Co.  In  188 1  the  Leiter  interest  was  pur- 
chased by  Mr.  Field  and  the  business  was  after- 
wards continued  under  the  firm  name  of  Mar- 
shall Field  &  Co.  Prior  to  the  Chicago  fire  of 
1 871  the  sales  amounted  to  $12,000,000  annually, 
but  have  since  steadily  increased  to  more  than 
$60,000,000,  the  firm  being  now  the  largest  dry 
goods  house  in  the  world.  The  single  large 
building,  which  it  occupied  before  the  fire,  has 
been  replaced  by  one  much  larger  devoted  to  the 
retail  trade,  the  wholesale  business  being  carried 
on  in  an  immense  building  covering  an  entire 
block.  In  addition  to  these  two  vast  establish- 
ments the  house  has  offices  in  New  York,  Eng- 
land, France,  Germany,  Switzerland,  and  Japan. 
Avoiding  ostentation  Mr.  Field  was  a  liberal 
and  discriminating  giver.  In  addition  to  the 
Field  Columbian  Museum  (q.v.)  given  by 
him  to  Chicago,  he  bestowed  pfts  upon  the 
University  of  Chicago,  and  to  his  native  town 
of  Conway  he  gave  and  endowed  a  public 
library,  at  a  cost  of  $200,000,  in  memory  of  his 
parents. 

Field,  Mary  Katfaerine  Kemble,  American 
author  and  lecturer:  b.  Saint  Louis,  Mo.,  1838; 
d.  Honolulu,  Hawaii,  19  May  1896.  Among  ner 
books  are:  ^Planchettc's  Diary >  (1868);  <Ten 
Days  in  Spain>  (1875)  ;  ^History  of  Bell's  Tele- 
phone^ ;  ^Life  of  Fechter^ ;  ^Haphazard' ;  etc. 
Consult  Whiting,  <Katc  Field.^ 

Field,  Stephen  Johnson,  American  jurist: 
b.  Haddam,  Conn.,  4  Nov.  1816;  d.  Washington, 
D.  C,  9  April  1899.  He  was  the  second  son  of 
the  Rev.  David  Dudley  Field  (q.v.).  and  a 
brother  of  David  Dudley  Field  (q.v.),  jurist 
and  law  reformer  and  of  Cyrus  W.  Field  (q.v.), 
the  inventor  of  the  Atlantic  cable.  When  he 
was  13  years  of  age  young  Field  journeyed  to 
the  East  with  his  brother-in-law,  who  was  a 
missionary,  and  spent  three  years  in  Smyrna 
and  Athens,  studying  Greek  and  other  lan- 
guages. After  retummg  to  America  he  gradu- 
ated at  Williams  College,  and  for  a  time  there- 
after studied  law  in  New  York  city.  In  1848, 
soon  after  he  was  admitted  to  the  bar,  he  went 
to  Europe  where  he  remained  for  one  year.  In 
1849  he  joined  the  rush  of  easterners  to  the 


new  gold  diggings  in  California,  and  settled  at 
the  mining  camp  known  as  Yubaville,  since 
called  Marysville.  Here  he  was  elected  first 
alcalde  under  the  old  Mexican  law  of  that  re- 
gion, holding  office  until  the  organization  of  the 
judiciary  under  the  Constitution  of  the  State. 
In  1850  he  was  elected  to  the  State  Legislature 
and  was  placed  on  the  judiciary  committee.  He 
drew  up  several  bills  providing  for  articles  in 
the  State  Code  and  some  of  his  laws  for  min- 
ers and  mining  were  afterward  adopted  by  other 
States.  In  1857,  he  was  elected  judge  of  the 
supreme  court  of  California  and  two  years  later 
succeeded  Judge  Davis  S.  Terry  (q.v.)  as  chief 
justice.  The  decisions  of  Justice  Field  in  the 
next  few  years  had  much  to  do  with  the  law  of 
real  property  and  large  areas  of  disputed  prop- 
erty was  assigned  to  legal  ownership  through  his 
decision.  In  1863,  President  Lincoln  appointed 
him  an  associate  justice  of  the  Supreme  Court 
of  the  United  States,  which  important  position 
he  held  until  1897.  Among  his  important  de- 
cisions and  opinions  were  those  of  the  income 
tax  cases,  test  oath  cases  and  legal-tender  cases. 
lie  ])ecame  eminent  as  one  of  the  most  cele- 
brated authorities  on  constitutional  law.  In 
1876  he  was  a  member  of  the  famous  electoral 
commission  which  decided  the  Presidency  in 
favor  of  Rutherford  B.  Hayes  of  Ohio,  as 
against  Samuel  J.  Tilden  of  New  York.  His 
service  on  the  bench  of  the  Supreme  Court  was 
the  longest  in  the  history  of  that  learned  body. 

Field  of  the  Cloth  of  Gold,  a  spot  in  the 
valley  of  Andren,  between  the  English  castle  of 
Guisnes  and  the  French  castle  of  Ardrcs,  cele- 
brated for  the  meeting  between  Henry  VIII.  of 
England,  and  Francis  I.  of  France,  attended  by 
the  flower  of  nobility  of  both  nations.  The 
meeting  took  place  7  June  1520,  and  had  been 
planned  by  Cardinal  Wolsey,  to  enable  the  two 
kings  to  come  to  an  understanding  as  to  an  al- 
liance against  Charles  V.  of  Spain, 

Field,  Columbian  Museum,  a  scientific  in- 
stitution of  Chicago,  111.,  established  through 
gifts  by  Marshall  Field  (q.v.)  and  other  citizens, 
and  opened  in  1894. 

Field  Cricket,  a  large  European  cricket 
(Gryllus  campestris),  fotmd  in  hot,  sandy  local- 
ities, where  it  burrows.    See  Cricket. 

Field  Dogs,  a  general  name  applied  by 
sportsmen  to  such  dogs  as  assist  them  in  field 
sports,  such  as  pointers,  setters,  spaniels,  and 
the  like.    Sec  Doc. 

Field,  Ma^etic,  or  Field  of  Magnetic 
Force,  a  term  introduced  by  Faraday  to  desig- 
nate any  space  possessing  magnetic  properties. 
A  space  may  possess  magnetic  properties  either 
on  account  of  magnets  in  its  vicinity,  or  on  ac- 
count of  currents  of  electricity  passing  through 
or  round  it  See  ELECTRicrrv;  Electro-M.\g- 
netism;  Faraday;  MAGNEnsM. 

Field-marshal,  the  highest  military  dig- 
nity in  Great  Britain,  Germany,  and  other  Euro- 
pean countries.  George  II.  introduced  the  title 
into  England  when,  in  1736,  he  created  the  Duke 
of  Argyll  and  the  Earl  of  Orkney  field-mar- 
shals, but  it  had  been  long  in  use  in  the  German 
armies,  and  is  of  German  origin.  In  Great 
Britain  the  dignity  is  conferred  by  selection  and 
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]S  held  by  but  few  officers,  and  chiefly  for  dis- 
tinguished services  or  on  the  ground  of  royal 
descent. 

Field  BAice,  or  Voles,  any  wild  mouse, 
dwelling  in  fields  and  open  places,  may  be 
called  a  field  mouse ;  but  the  name  applies  more 
strictly  to  the  robust,  short-tailed  mice  of  the 
arvicoline  group  of  the  family  Murida,  repre- 
sentatives of  which  occur  throughout  the  north 
temperate  zone,  and  are  known  in  Great  Britain 
as  *^voles.^  The  same  group  includes  the  lem- 
mings, muskrats  and  other  vole-like  mice  dwell- 
ing in  the  woods.  The  common  field-mice  of 
the  United  States  and  Canada  are  of  the  genus 
Microtus,  and  the  common  eastern  ^meadow- 
mouse®  (M,  pennsylvanicus)  is  distributed  over 
the  whole  continent,  showing  many  local  varia- 
tions in  color  and  form.  It  is  sj4  inches  long, 
with  the  tail  1J/2  inches;  grayish  brown  with 
chestnut  tinges,  blackish  on  the  spine,  and  hoary 
below.  A  near  relative  of  the  upper  Mississippi 
valley  is  the  prairie  meadow-mouse  (M.  auS' 
terns),  which  is  larger  and  more  uniformly 
gray;  and  another  is  the  southern  pine-mouse 
{M,  pineiorum) ,  whose  coat  is  rusty  brown, 
8hort,  dense  and  silky.  Other  species  are  dis- 
tinguished on  the  Pacific  coast.  These  mice 
feed  mainly  upon  seeds  and  bark,  and  often  do 
vast  damage  in  grain  fields,  where  they  not  only 
eat  or  shake  down  a  large  percentage  of  the 
crop,  but  occasionally  overrun  the  country  in 
vast  hordes  suitably  described  as  ^plagues.^ 
This  has  happened  repeatedly  in  Europe,  where 
the  offending  species  was  the  very  common 
field- vole  (A/,  agrestis),  whose  inroads  have 
sometimes  nearly  produced  famine  in  southern 
Russia.  In  winter  these  pests  of  the  farmer  are 
likely  to  nibble  the  bark  from  young  fruit-trees 
until  they  have  been  fatally  girdled.  These 
mice  dwell  in  shallow  burrows,  or  make  nests 
of  grass  in  various  hiding  places,  being  espe- 
cially fond  of  working  their  way  into  grain 
stacks  and  storage-cellars.  They  pass  the  win- 
ter in  these  retreats,  sustained  by  a  store  of 
seeds,  etc.,  but  hibernating  only  during  the 
severest  weather.  The  best  way  to  combat 
them  is  not  to  kill  off  their  natural  enemies,  the 
hawks,  owls,  harmless  snakes  and  small  carni- 
vores. To  the  unwise  destruction  of  these  is 
due  most  of  the  ^plagues*  of  mice.  Consult 
Audubon  and  Bachman,  ^  North  American 
Quadrupeds'  (1846);  Godman,  < Natural  His- 
tory' (1834);  Kennicott's  papers  in  the  Annual 
Report  of  the  U.  S.  Department  of  Agriculture 
for  1857;  Ingersoll,  <Wild  Life  of  Orchard 
and  Field'  (iQOi);  and  Stone  and  Crane, 
^American  Animals.' 

Field  Plover,  a  sportsmen's  name  for  sev- 
eral different  shore-birds,  most  commonly  mean- 
ing the  upland  or  Bartramian  sandpiper  (Bar" 
tramia  longicauda),  which  resembles  a  killdeer 
(q.v.)  in  habits,  but  is  not  a  true  plover.  It  is 
12  to  13  inches  long,  light-brownish,  marked 
with  ochraceous  and  blackish;  throat  nearly 
white,  and  tail-feathers  mostly  marked  with 
white.    It  is  related  to  the  European  ruff. 

Field  SpanieL     See  Dog. 

Field  Sparrow,  a  small  familiar  sparrow 
{Spisella  pusilla)  of  North  American  fields  and 
meadows,  closely  related  to  the  garden  chipping- 
sparrow  (q.v.),  from  which  it  differs  in  being 
slightly  larger  and  much  paler  in  colors.    Its 


song,  however,  more  resembles  that  of  the  song- 
sparrow.  It  nests  on  the  ground,  and  lays 
white  eggs  speckled  with  reddish  and  purple. 

Fieldfare,  a  European  thrush  (Turdus 
pilaris)  prevailingly  grayish-brown  with  darker 
markings  and  lighter  under  parts.  It  breeds  in 
Scandinavia  and  northern  Russia,  making  nests 
in  companies  in  trees,  and  visits  Great  Britain 
and  southern  Europe  in  winter,  where  it  is 
largely  shot  for  market. 

Fielding,  Anthony  Vandyke  Copley,  Eng- 
lish painter  in  water  colors:  b.  about  1787;  d. 
Worthing,  Sussex,  3  March  1855.  He  early 
attracted  attention  by  his  water-color  land- 
scapes; gained  also  considerable  reputation  as  a 
teacher,  and  for  many  years  before  his  death 
was  president  of  the  Society  of  Painters  in 
Water  Colors.  His  pictures  are  chiefly  taken 
from  English  scenery,  the  various  features  of 
which,  both  in  rich  woodland  and  open  plain, 
he  has  represented  with  great  delicacy  ana 
truth. 

Fielding,  Hennr,  English  novelist :  b.  Sharp- 
ham  Park,  near  Glastonbury,  in  the  county  of 
Somerset,  22  April  1707;  d.  Lisbon,  Portugal,  8 
Oct.  1754.  His  parents  were  Lieutenant  Ed- 
mund Fielding  and  his  wife  Sarah,  daughter  of 
Sir  Henry  Gould.  It  is  believed  that  in  the 
characters  of  Lieutenant  Booth  and  Amelia, 
Fielding  long  afterward  revived  the  figures  of 
his  young  father  and  mother.  By  an  old  legend, 
put  into  magnificent  form  by  Gibbon,  the  nov- 
elist was  supposed  to  have  descended  from  the 
Hapsburgs,  but  their  connection  with  the  ancient 
family  of  the  Earls  of  Denbigh,  to  which  the 
novelist  certainly  belonged,  is  now  exploded. 
The  Fieldings  of  Sharphara,  though  of  moderate 
means,  were  well  connected;  the  novelist's  cous- 
in was  the  famous  Lady  Mary  Wortley  Montagu. 
In  1 7 10  his  parents  removed,  on  the  death  of 
Sir  Henry  Gould,  to  East  Stour  in  Dorsetshire, 
where  Sarah  Fielding  (1710-1768),  Henry's  sis- 
ter and  the  gifted  author  of  *  David  Simple,' 
was  born.  To  his  childish  adventures  by  the 
*^pleasant  banks  of  sweetly-winding  Stour'* 
Henry  gives  due  record  in  <Tom  Jones. ^  He 
was  II  years  of  age  when  the  family  moved 
again,  after  the  death  of  Mrs.  Fielding  in  1718, 
and  Henry  was  transferred  to  Eton.  There  is 
no  record  of  his  residence  in  the  registers  of  the 
school,  so  that  he  was  probably  an  oppidan. 
Murphy  tells  us  that  Fielding,  when  he  left 
Eton,  about  1726,  *was  said  to  be  uncommonly 
versed  in  the  Greek  authors,  and  an  early  mas- 
ter of  the  Latin  classics ;»  Fielding  himself  tells 
us  that  he  knew  Italian  and  French,  could  write 
Latin  and  could  read  Greek.  The  early  idea 
that  he  was  a  poorly-educated  man  was  based 
on  prejudice  and  ill-will.  Pitt  and  Fox  were 
among  his  comrades  at  Eton.  Before  he  left 
school,  he  fell  in  love  with  Sarah  Andrew,  a 
young  lady  of  Lyme  Regis,  and  even  planned 
her  abduction,  but  the  affair  was  discovered  by 
her  guardians,  who  prevented  the  romantic  act, 
although,  as  the  archives  of  the  town  still 
record,  going  in  fear  of  their  lives  *^owing  to  the 
behavior  of  Henry  Fielding  and  his  attendant, 
or  man.»  .  This  Miss  Andrew  was  said  to  be  the 
original  oiF  Sophia  Western. 

From  Eton  Fielding  proceeded  to  jtudy  law 
at  Leyden  for  two  years,  which  he  did  <^with  a 
remarkable  application.*  He  settled  in  London 
early    in    1728,   doubtful    whether   to   adopt,   as 
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Austin  Dobson  says,  the  profession  of  hackney- 
writer  or  that  of  hackney-coachman;  his  father 
could  no  longer  support  him,  and  it  was  neces- 
sary for  him  to  subsist  upon  his  wits.  He  de- 
termined to  turn  playwright,  but  his  earliest 
drama,  the  comedy  of  <Lovc  in  Several 
Masques,^  had  no  great  success.  It  is  difficult 
to  trace  the  history  of  Fielding  further  during 
the  next  two  years,  but  in  1730  he  brought  out 
another  comedy,  ^The  Temple  Beau,^  and  an 
extravaganza,  ^The  Author's  Farce. ^  These 
were  not  unsuccessful,  and  they  opened  a  long 
series  of  dramatic  performances,  by  means  of 
which  it  would  seem  that  Fielding  obtained  a 
precarious  livelihood  for  the  next  seven  years. 
The  very  entertaining  burlesque  of  ^Tom 
Thumb >  (1730),  especially  in  its  extended  form 
as  ^The  Tragedy  of  Tragedies^  (i73i),  de- 
serves a  high  position  among  these  plays,  most 
of  which  were  of  somewhat  ephemeral  import- 
ance. In  1732  Fielding  produced  ^The  Modem 
Husband,'  <The  Covent  Garden  Tragedy,^  ^The 
Debauchees,'  and  <The  Mock-Doctor;'  the  last- 
mentioned  comedy  was  highly  successful,  and  so 
was  <The  Miser,'  of  1733,  but  Fielding's  share 
in  the  profits  of  these  pieces  cannot  have  been 
large.  He  lived,  no  doubt,  on  what  he  could 
borrow,  earn,  or  beg;  sometimes  in  a  London 
garret,  sometimes  in  the  country-house  of  a 
wealthy  acquaintance.  A  satirist  of  the  period 
describes  him  at  this  time  as  a  ^rough  play- 
house bard,''  and  ®clad  in  coarse  frieze,®  while 
his  best  biographer  infers  that  his  daily  life 
must  have  been  more  than  usually  characterized 
*by  the  vicissitudes  of  the  eighteenth-century 
prodigal.®  ^The  Intriguing  Chambermaid'  was 
Fielding's  principal  contribution  to  1734,  but  the 
prolific  dramatist  was  now  beginning  to  find 
that  the  town  had  become  sated  with  his  light 
any  spicy  confections.  The  date  on  which 
Fielding  married  Miss  Charlotte  Cradock, 
a  respectable  lady  of  independent  means  living 
at  Salisbury,  to  whom  he  had  for  some  years 
been  attached,  was  long  unknown,  but  it  has 
recently  (1906)  been  discovered  that  the 
marriage  took  place,  by  license,  in  the  church  of 
Saint  Mary's,  Charlcombe,  close  to  Bath,  on  28 
November,  1734.  It  is  at  this  time,  and  on  Miss 
Cradock's  money,  that  he  has  been  believed  to 
have  begun  ^'immediately  to  vie  in  splendor  with 
the  neighboring  country  squires,"  and  to  have 
maintained  a  large  retinue  of  servants,  ^<all  clad 
in  costly  yellow  liveries."  This  story  has  been 
criticised,  and,  in  some  of  the  particulars  with 
which  Murphy  adorns  it,  it  must  be  inexact  in 
detail,  yet  it  probably  gives  not  an  unfair  im- 
pression of  the  lavish  way  in  which,  for  about 
a  year.  Fielding  lived  in  Dorsetshire  in  a  mag- 
nificence far  beyond  his  means.  His  cousin. 
Lady  Mary,  said  that  Henry  Fielding  *would 
have  wanted  money  if  his  hereditary  lands  had 
been  as  extensive  as  his  imagination,"  and  in  a 
few  months  he  was  back  in  London,  again 
obliged  to  work  for  a  precarious  living.  He 
returned  to  the  drama,  and  in  1736  took  the 
little  French  Theatre  in  the  Haymarket,  where 
he  produced  the  successful  burlesque  of  ^Pas- 
quin,'  by  which  he  made  more  money  than  by 
any  of  his  previous  efforts.  His  career  as  a 
dramatic  author,  however,  was  checked  by  a 
Bill  of  1737,  in  which  Parliament  restrained  the 
license  of  the  stage,  and  reduced  the  number  of 
playhouses.  The  rest  of  the  few  and  slight 
puppet-shows  and  farces  which  Fielding  wrote 


need  not  be  named  here.  His  plays  (they  are 
25  in  number)  although  skilful  and  sprightly, 
have  not  the  value  of  his  novels,  nor  anything 
like  their  originality,  and  they  are  read  to-day, 
if  they  are  read  at  all,  because  they  are  Field- 
ing's, and  not  because  of  their  intrinsic  merit. 
When  his  company  of  actors  was  dispersed, 
Fielding  turned  to  the  law  as  a  profession,  and 
in  November  1737,  became  a  student  of  the 
Middle  Temple.  According  to  Murphy,  he 
studied  with  great  assiduity,  but  little  Is  known 
of  his  life  at  this  time.  He  eked  out  his  legal 
work  with  the  writing  of  *a  large  number  of 
fugitive  political  tracts,"  which  were  probably 
anonymous,  and  have  disappeared.  Late  in  1739 
he  started  a  newspaper,  the  < Champion,'  on  the 
model  of  the  ^Tatler,'  and  in  this  journal  he 
wrote  much,  until  June  1740,  when  he  was  called 
to  the  Bar.  He  traveled  the  Western  Circuit, 
and  ^assiduously  attended  the  Wiltshire  ses- 
sions." He  seems  to  have  taken  his  duties  as  a 
barrister  very  seriously,  but  they  did  not  pre- 
vent him  from  writing,  and  publishing  in  Feb- 
ruary 1742,  the  novel  of  < Joseph  Andrews.' 
This  began  as  a  parody  of  the  popular  ^Pa- 
mela' of  Richardson,  but  soon  passed  on  into 
an  independent  and  highly  entertaining  study  of 
contemporary  manners.  The  fresh  and  breezy 
genius  of  Fielding  mocked  at  the  sentimentalities 
and  the  wire-drawn  psycholoey  of  his  predeces- 
sor, but  he  soon  got  beyond  the  point  where  it 
was  enough  for  him  to  ridicule  Richardson.  He 
created  two  magnificent  comic  figures  of  his 
own,  and  he  enriched  English  literature  forever 
with  Parson  Adams  and  Mrs.  Slipslop.  It  was 
thus  that,  at  the  age  of  35,  Fielding  discovered, 
as  it  were  by  accident,  the  nature  of  the  genius 
which  he  ipossessed.  He  did  not,  however,  at 
once  perceive  the  value  of  the  discovery,  but 
returned  to  his  plays  and  his  pamphlets.  It  was 
now  that  he  published  two  earty  farces,  <Miss 
Lucy  in  Town'  (1742),  and  < The  Wedding  Day > 
(1743),  as  well  as  a  much  more  important  work, 
his  ^Miscellanies,'  in  three  volumes.  This  was 
a  collection  of  Fielding's  shorter  writings  up  to 
that  date,  and  included  his  poems,  occasional 
and  satirical,  his  essays,  his  ^oumej-  from  this 
World  to  the  Next,'  some  of  his  farces,  and  the 
remarkable  ironic  novel  called  < Jonathan  Wild.' 
The  ^Journey'  is  a  Lucianic  allegory,  full  of 
wit  and  observation,  but  unfortunately  left  un- 
finished by  the  languor  of  the  author,'  who  evi- 
dently became  weary  of  his  design,  *  Jonathan 
Wild'  is  a  work  of  far  greater  importance.  It 
takes  for  its  hero  a  notorious  rogue  who  was 
hanged  at  Tyburn  in  1725,  and  there  is  internal 
evidence  that  although  not  printed  until  1743. 
it  was  written  some  years  before.  It  is  probable 
that  it  preceded  < Pamela,'  and  ought  to  take  its 
place  as  the  earliest  of  the  novels  of  the  new 
school  of  romance.  It  is  a  powerful  and  painful 
book,  *a  picture  of  complete  vice,  unrelieved  by 
anything  of  human  feeling,"  and  more  unflinch- 
ing than  anything  else  which  Fielding  has  left. 
It  is  a  curious  thing  that  from  this  date 
until  17^9  we  have  a  period  of  six  years, 
during  which  Fielding  was  at  the  height 
of  his  powers,  and  was  not  without  a  certain 
measure  of  celebrity,  yet  which  have  left  scarcely 
any  mark  at  all  upon  his  history.  How  was  this 
great  man  engaged  from  his  37th  to  his  44th 
year?  Strange  as  it  sounds,  we  cannot  tell. 
Austin  Dobson  has  brought  forward  arguments 
to  show  that  it  was  a  time  of  povert}',  darkened 
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bv  successive  bereavements,  particularly  that  of 
the  loss  of  his  wife,  to  whom  he  was  most  ten- 
derly attached.  A  remarkable  preface,  prefixed  to 
the  second  edition  of  his  sister's  *  David  Simple,* 
appeared  in  i744J  in  this  he  denies  his  author- 
ship of  the  work  itself.  He  describes  himself 
as  applied  to  the  legal  profession  *with  so  ardu- 
ous and  intelligent  a  diligence*  that  he  has  no 
time  for  the  practice  of  literature.  He  wrote  a 
little,  however,  for  <The  True  Patriot>  and 
other  journals.  In  November  1747  Fielding 
married  for  the  second  time,  and  took  a  house 
at  Twickenham;  Mary  Daniel,  the  second  Mrs. 
Fielding,  is  said  to  have  been  her  predecessor's 
•cook-wcnch.»  Fielding  had  by  tnis  time  se- 
cured an  invaluable  friend  in  George,  afterwards 
the  first  Lord  Lyttelton  (170^1773),  who  pro- 
cured for  him,  in  December  1748,  the  office  of 
a  Justice  of  the  Peace  for  Westminster.  Up  to 
this  date  he  had  been  a  wanderer  on  the  face 
of  England,  now  at  Salisbury,  now  at  Twiston, 
at  Hagley,  at  Twickenham,  but  in  January  1749 
he  settled  for  good  in  London.  John,  Duke  of 
Bedford  lent  or  rented  to  him  a  house  in  Bow 
Street,  under  terms  which  were  described  as  a 
•princely  instance  of  generosity.*  But  Lyttel- 
ton was  the  closest  of  all  Fielding's  influential 
friends,  and  there  is  a  remarkable  passage  in 
which  the  novelist  states  that  he  partly  owed  to 
Lyttelton  his  existence  during  a  great  part  of 
the  time  spent  in  the  composition  of  ^Tom 
Jones,  >  a  book  which,  without  Lyttelton's  help, 
*had  never  been  completed.'  It  used  to  be 
stated  that  ^Tom  Jones ^  was  written  at  Bow 
Street,  but  this  is  impossible;  it  was  evidently 
the  work  of  the  desultory  months  of  poverty 
which  preceded  Fielding's  appointment  as  a 
magistrate.  The  famous  novel  was  published, 
as  ^The  History  of  Tom  Jones,  a  Foundling,*  on 
26  Feb.  1749,  in  six  volumes,  at  the  price  of  16 
shillings  a  set  It  had  an  instant  success,  so 
great  that,  three  month  later.  Fielding  had  al- 
ready received  i700  from  Millar,  the  publisher. 
That  this  did  not  much  alter  the  random  habits 
and  easy  negligence  of  the  author  seems  to  be 
proved  by  a  picturesque  although  spiteful  de- 
scription given  by  Horace  Walpole,  in  May 
1749,  of  Fielding  dining  at  the  house  in  Bow 
Street  ^on  some  cold  mutton  and  a  bone  of 
ham,  both  in  one  dish,  and  on  the  dirtiest 
cloth,®  in  the  company  of  some  very  question- 
able persons.  It  is  well  to  look  at  the  other  side, 
and  to  remember,  with  Murphy,  that  Fielding 
•kept  his  table  open  to  those  who  had  been  his 
friends  when  young,  and  had  impaired  their 
own  fortunes.*  It  is  certain,  moreover,  that  he 
was  increasingly  respected  by  those  who  could 
overlook  the  carelessness  of  his  habits  and  his 
easy  nonchalance  of  manners. 

In  May  1749  he  was  unanimously  elected 
chairman  of  Quarter  Sessions,  and  his  magis- 
terial charges  were  received  with  all  the  respect 
which  their  gravity  and  courage  demanded.  How 
seriously  he  took  the  duties  of  his  office  is  seen 
in  his  <True  State  of  the  Case  of  Bosavern 
Penlcz^  (1749),  in  which  he  vindicates  the 
severity  of  the  law  against  rioters.  This  was 
a  time  of  great  lawlessness  among  the  London 
lower  classes,  and  Fielding  eminently  distin- 
guished himself  by  his  vigilance  against  violent 
criminals  and  by  his  plans  for  reform.  But  his 
health  was  already  failing;  he  had  lived  too 
hard  and  too  fast,  and  on  Hurd,  who  met  him 
in  1751,  the  novelist  produced  the  impression. 


at  44  of  ^a  poor,  emaciated,  worn-out  rake.^* 
There  was,  however,  no  intellectual  decline, 
and,  at  the  close  of  this  same  year,  there  ap- 
peared the  very  vigorous  and  pathetic  romance, 
< Amelia.^  This  novel  has  had  its  enthusiastic 
admirers,  but,  to  the  charge  that  it  is  less  broad 
and  fresh  than  its  immediate  predecessor,  there 
is  no  reply.  As  Fielding's  best  biographer 
has  said,  ^^Behind  <Tom  Jones ^  there  was  the 
author's  ebullient  youth  and  manhood;  behind 
<Amelia>  but  a  section  of  his  graver  middle- 
age.®  .^^^''^  *s  .*  remarkable  sense  of  decline 
in  the  juvenile  vigor  which  was  so  irrepressible 
in  <Tom  Jones ^ ;  the  author  of  ^ Amelia >  writes 
philosophically,  and  like  an  elderly  man.  In  the 
figure  of  the  heroine,  however,  there  was  no 
evidence  of  declining  powers;  here  is  the  most 
exquisite  figure  of  a  woman  that  Fielding  ever 
painted.  In  1752,  Fielding,  although  so  much 
occupied,  found  the  energy  to  start  the  bi- 
weekly, *  Covent  Garden  Journal,'  which  led  him 
into  acrimonious  controversy  with  Smollett  and 
others;  and  to  collect  the  narratives  of  peculiar 
cases  of  the  detection  of  murder  which  had  come 
under  his  notice  as  a  magistrate,  in  *  Ex- 
amples of  the  Interposition  of  Providence.  >  In 
1753  he  was  deeply  interested,  like  all  his  con- 
temporaries, in. the  mysterious  case  of  Elizabeth 
Canning,  who  professed  to  have  been  kidnapped, 
and  he  published  a  pamphlet  on  the  subject. 
But  he  was  by  this  time  greatly  reduced  by  suc- 
cessive attacks  of  the  gout,  and  in  August  of 
that  year  was  ordered  to  retire  to  Bath.  His 
goingj  however,  and  the  proper  treatment  of 
his  disease,  were  delayed  by  his  great  wish  to 
break  up  a  congeries  of  gangs  of  street  robbers, 
who  were  committing  murders  in  London  so 
frequently  as  to  alarm  the  government  itself. 
But  when,  in  December,  he  had  at  length  com- 
pleted this  public  duty,  his  was  •no  longer  a 
Bath  case,'*  and  he  was  so  much  weakened  by 
jaundice,  dropsy  and  asthma,  that  he  looked 
upon  his  condition  as  almost  desperate.  He 
struggled  through  the  winter  and  in  June  1754 
started,  in  search  of  relief,  for  Portugal.  The 
tediousness  and  multiplied  discomforts  of  the 
transit  are  described,  with  a  great  deal  of 
heroism,  in  the  ^Journal  of  a  Voyage  to  Lis- 
bon,' which  was  the  latest  and  one  of  the  best 
written  of  Fielding's  works.  He  traveled  with 
all  his  family,  and  they  arrived  in  the  Tagus 
in  August.  No  further  particulars  have  been 
preserved,  but  that  Fielding  died  at  Lisbon,  on 
8  Oct.  1754,  and  was  buried  in  the  beautiful 
cemetery  of  Os  Cyprestres,  opposite  the  Church 
of  the  Estrella. 

With  regard  to  the  importance  of  Fielding's 
work  in  the  development  of  English  literature 
there  is  a  complete  unanimity  of  opinion 
among  all  competent  critics.  Indeed,  there  is 
scarcely  a  reputation  which  is  less  liable  to  be 
challenged  than  his.  Without  insisting  on  the 
title  of  •Father  of  the  British  Novel,'^ — which 
must  belong,  if  it  be  given  to  anyone,  to  Defoe 
or  to  Richardson, —  we  cannot  but  admit  that 
it  was  Fielding  who  first  in  Europe  foresaw 
the  full  scope  of  the  •comic  epic  poem  in  prose,* 
and  that  his  own  efforts  in  that  direction  have, 
at  their  best,  never  been  excelled.  The  sym- 
metry of  his  books,  particularly  of  that  match- 
less work  of  art,  <Tom  Jones,'  has  not  been  sur- 
passed, and  this  is  the  more  wonderful  because, 
until  his  day,  no  one  had  perceived  the  fact  that 
a  work  of  prose  fiction  needs  to  be  symmetrical. 
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He  relieved  the  excessive  strain  of  feeling, 
which,  in  the  case  of  Richardson,  had  sometimes 
amounted  to  a  positively  distressing  tension,  by 
introducing  breaks  of  witty  observation,  ironic 
illustration,  or  entertaining  episode,  but  he  did 
this  with  a  care  for  the  balance  of  parts  which 
makes  the  study  of  his  technique  extremely  in- 
teresting. Byron  called  Fielding  Hhe  prose 
Homer  of  human  nature,*  and  in  so  doing  he 
indicated  the  extraordinary  range  of  sympathy 
which  marks  his  delineation.  There  is  nothing 
unnatural  or  extravagant  about  the  incidents 
which  he  introduces,  but  they  are  such  as  might 
be  expected  inevitably  to  happen  to  such  very 
natural  characters  as  the  novelist  depicts. 

It  has  been  said  that  Fielding  lacked  the 
imaginative  faculty.  Tt  would  be  more  correct  to 
say  that  he  distrusted  the  fantastic  and  prepos- 
terous parts  of  invention,  since,  if  imagination 
is  the  power  to  bring  up  before  one's  own  men- 
tal vision,  and  to  reproduce  for  others  with 
fidelity  a  consistent  chain  of  phenomena,  then 
Fielding  was  fully  endowed  with  that  gift.  His 
pictures  are  remarkable  for  their  brightness, 
their  freshness,  the  sharpness  and  illumination 
of  their  outline.  His  invention  occupied  itself, 
not  with  the  unusual^^  but  with  the  obvious 
scenes  of  life,  which  m  his  day  were,  fortu- 
nately, still  unhackneyed.  He  wrote  slowly 
and  finished  late;  he  did  not  hasten  to  exhaust 
the  stores  which  adventure  and  experience  had 
given  him;  he  had  warmed  both  hands  before 
the  fire  of  life,  and  he  gave  back  to  the  worfd 
in  his  books  what  he  received  from  it  in  his 
own  rough-and-tumble  youth.  From  Fielding 
we  must  not  look  for  pathos  or  romantic  senti- 
ment,—  although  even  these  are  not  wholly 
missing, —  but  we  must  look  for  humor,  breadth 
of  sympathy,  a  genial  buoyancy,  a  wholesome 
recognition  of  the  appetites,  a  philosophic  con- 
sideration of  the  limitations  of  human  frailty, 
and  these  we  find  in  his  wonderful  novels  to  a 
degree  which  we  may  without  fear  of  exaggera- 
tion confess  to  be  elsewhere  unparalleled. 

Bibliography. —  Fielding's  earliest  biographer 
was  Arthur  Murphy  (1727-1805),  who  prefixed 
an  essay  on  his  life  and  genius  to  the  first  col- 
lected edition  of  his  <Works>  (1762).  Mur- 
phy's inexactitudes  were  pointed  out  by  Law- 
rence in  1855,  and  by  Keightley  in  1858,  but  by 
far  the  most  accurate  and  dispassionate  life  of 
Fielding  is  that  published  by  Austin  Dobson 
in  1883.  Subsequent  editors  and  biographers 
have  been  content  to  borrow  the  main  part  of 
their  information  from  this  admirable  mono- 
graph, which  has  been  corrected  by  the  author 
in  successive  editions,  and  is  now  not  likely  to 
be  superseded  as  the  standard  authority  on  the 
life  and  bibliography  of  Henrj''  Fielding. 

Edmund  Gosse, 
Author  of  ^History  of  iSth  Century  Literature'^  ; 
^History   of  Modern   English   Literature^- 
etc. 

Fielding,  Sarah,  English  novelist:  b.  East 
Stour,  Dorsetshire,  8  Nov.  1714;  d.  Bath, 
Somerset,  April  1768.  She  was  the  third  sister 
of  Henry  Fielding  (q.  v.).  She  was  the  author 
of  the  novel  ^David  Simple*  (1744)  ;  ^The 
Governess*  (1849)  ;  <The  Cry,  a  Dramatic 
Fable*  (1757)  ;  Xenophon's  ^Memoirs  of  Soc- 
rates,* translated  from  the  Greek;  ^The  Coun- 
tess of  Delwyn* ;  <The  History  of  Ophelia*; 
<The  Lives  of  Cleopatra  and  Octavia* ;  etc. 


Fielding,  William  Stevens.  Canadian 
statesman:  b.  Halifax,  Nova  Scoria,  24  Nov, 
1848.  He  was  educated  in  Halifax;  for  20 
years  was  coimected  with  the  Halifax  <  Morn- 
ing Chronicle,*  becoming  managing  editor;  but 
resigned  that  position  to  enter  public  life.  From 
1882-96  he  represented  the  city  and  county  of 
Halifax  in  the  Provincial  Legislature,  soon 
after  his  election  becoming  a  member  of  the 
Cabinet  and  from  1884-96  Prime  Minister.  In 
1896  he  resigned  to  enter  the  Cabinet  of  Sir 
Wilfred  Laurier  as  Minister  of  Finance.  He 
also  represents  the  electoral  district  of  Shel- 
burne  and  Queen's  in  the  Dominion  Parliament. 
He  represented  Canada  at  the  Colonial  Con- 
ference, London,  1902,  and  is  a  governor  of 
Dalhousie  L'niversity.  Amonc  other  important 
works,  he  has  readjusted  the  Canadian  tariff, 
submitted  to  Parliament,  the  British  preferen- 
tial tariff,  and  later  the  measure  imposing  a 
surtax  on  German  products,  and  legislation  re- 
garding the  so-called  ^'dumping*  system. 

Fields,  Annie,  (Adams),  American  poet  and 
essayist,  wife  of  James  T.  Fields  (q.v.) :  b. 
Boston,  Mass.,  6  June  1834.  She  has  long  been 
prominent  in  charity  organizations  and  has  pub- 
lished:    ^  Under    the    Olive,*     poems     (1881); 

*  Biography  of  James  T.  Fields*  (1884); 
<How  to  Help  the  Poor*  (1885);  <The  Sing- 
ing Shepherd*;  ^Authors  and  Their  Friends*; 
*A    Shelf  of  Old   Books*    (1896);    ^Life   and 

*  Letters  of  Harriet  Beecher  Stowe*  (1897); 
^Whittier:  Notes  of  His  Life  and  Friend- 
ships*; ^Nathaniel  Hawthorne*  (1899);  <Orph- 
eus  a   Masque*    (1900). 

Fields,  James  Thomas,  American  pub- 
H  her  and  author:  b.  Portsmouth,  N.  H.,  31 
Dec.  1817;  d.  Boston  24  April  i88r.  He  went 
to  Boston  in  1834,  becoming  junior  partner  of 
the  firm  of  Ticknor,  Reed  &  Fields  in  1839,  later 
known  as  Ticknor  &  Fields,  and  Fields  8c  Os- 
good. He  edited  the  < Atlantic  Monthly*  1862- 
70 ;  and  was  an  acceptable  lecturer  on  literar>^ 
subjects  and  authors.  He  published:  < Poems* 
(1849);  ^A  Few  Verses  for  a  Few  Friends> 
(1858);  < Yesterdays  with  Authors*  (1872); 
^  Hawthorne*  ( 1875)  :  <01d  Acquaintance  : 
Barry  Cornw^all  and  Some  of  His  Friends^ 
(1875);  ^In  and  Out  of  Doors  with  Dickens  > 
(1876);  <Underbrush*  (i88r).  Essays:  <Bal- 
lads  and  Other  Verses*  (1881)  :  and  (with  E. 
P.  Whipple)  edited  *The  Familv  Library  of 
British  Poetr\'*    (1878). 

Fieri  Facias,  f!'e-ri  fa'sht-as,  in  law,  is  a 
judicial  writ  of  execution  issued  on  a  judgment, 
by  which  the  sheriff  is  ordered  to  levy  the 
amount  of  the  judgment  on  the  goods  and  chat- 
tels of  one  party,  for  the  benefit  of  another. 
Abbreviated  to  /?.  fa.    See  Execution. 

Fieschi,  or  Fiesco,  Giovanni  Luigi  de, 
jo-van'ne  loo  e'je  de  fe-es'ke  or  fe-es'ko. 
Count  of  Lavagna,  Italian  conspirator:  b.  Genoa 
1523;  d.  there  2  Jan.  1547.  He  became  master 
of  a  large  patrimony  at  the  age  of  18.  and  being 
s  r rounded  with  dependents  and  flatterers,  and 
really  possessing  considerable  talents  and  elo- 
quence, was  readily  induced  to  aim  at  that 
power  and  distinction  in  the  state  which  was 
then  possessed  by  the  family  of  Doria,  headed 
bv  the  famous  Andrea  Doria,  doge  of  Genoa. 
He  attempted  to  kill  the  doge  and  overtiinuv 
the  government,  but  was  unsuccessful  in  both 
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endeavors,  and  in  his  efforts  to  seize  the  public 
galleys  was  accidentally  drowned. 

Fieschiy  Giuseppe  Maria,  fe-es'ke,  Corsl- 
can  conspirator :  b.  Corsica  3  Dec.  1790 ;  d.  Paris 
16  Feb.  1836.  Having  conceived  a  hatred  for 
the  French  king,  Louis  Philippe,  he  constructed 
an  infernal  machine  of  about  100  gun-barrels 
fixed  in  a  frame,  which  he  discharged  simul- 
taneously, by  means  of  a  train  of  gunpowder 
from  a  house  in  the  Boulevard-du-Temple,  dur- 
ing a  review  of  the  National  Guard  28  July  18^5. 
The  king  escaped  unhurt,  but  Marshal  Mortier 
and  17  people  were  killed,  and  many  more 
wounded.  Fieschi  and  his  accomplices,  Pepin 
and  Morey,  were  guillotined. 

Fiesole,  Fra  Giovanni  Da.     See  Fra  An- 

GEUCa 

Fiesole,  fe-a's6-le  (ancient  F^sul^),  Italy, 
city  about  four  miles  northeast  of  Florence. 
Under  the  name  of  Faesulae  it  was  one  of  the  12 
Etruscan  cities,  and  a  place  of  importance.  It 
submitted,  with  the  rest  of  Etruria,  to  the  Ro- 
man power  (90  B.C.) ,  and  was  colonized  by  Sylla. 
In  the  commencement  of  the  nth  century  it  was 
destroyed  by  the  Florentines,  and  a  number  of 
its  inhabitants  transported  to  Florence.  It  con- 
tains many  interesting  Etruscan  ruins;  but  it  is 
noted  as  being  the  place  where  Fra  Angelico 
(q.v.)  lived  for  a  number  of  years.    Pop.  StOOO, 

Pifv^e,  Joseph,  zho-zeph  fya-va,  French 
journalist:  b.  Paris  10  April  1767;  d.  there 
7  Af ay  1839.  His  experiences  during  the  French 
Revolution  were  not  happy,   largely  in   conse- 

Suence  of  his  work:  ^On  the  Necessity  of  a 
^eligion^  (i795) ;  but  the  Napoleonic  rule 
proved  more  favorable  to  him.  He  subsequently 
wrote  two  novels,  ^Suzette's  Dowry >  ,*  and 
*  Frederick^;  besides  historical  works  on  as- 
pects of  the  republic,  consulate,  and  empire. 

Fife,  a  wind-instrument,  known  from  very 
early  times  and  used  chiefly  in  military  music. 
It  resembles  a  small  flute  in  its  form  and  method 
of  performance,  seldom  having  any  keys,  and 
never  more  than  one.  It  has  six  finger  holes. 
Fifes  are  of  several  kinds.  Those  tuned  to  the 
key  of  C  are  shortest  and  highest,  and  are  much 
oftencr  used;  they  have  a  compass  of  two 
octaves.  The  instrument  is  characterized  by  a 
clear   and  piercing  tone. 

Filer,  Joseph  W.,  American  soldier  and 
public  man:  b.  Staunton,  Va.,  20  Oct.  1840. 
When  a  boy  he  went  with  his  parents  to  Illi- 
nois, and  enlisted  in  the  Union  army  in  1861 ; 
he  was  wounded  at  the  battle  of  Jackson  in 
1863,  but  rejoined  his  regiment  and  served  un- 
til 1864.  After  the  war  he  was  graduated  from 
the  Illinois  Wesleyan  University,  studied  law, 
and  was  admitted  to  the  bar.  He  was  corpo- 
ration counsel  for  the  city  of  Bloomington  in 
1871,  and  State's  attorney  for  McLean  County 
i877-'8a  In  1880  he  was  elected  to  the  State 
senate  and  served  four  years;  in  1888  he  was 
elected  governor  of  Illinois  on  the  Republi- 
can ticket,  but  in  1892  was  defeated  for  re-elec- 
tion by  Altgeld.  In  1904  he  was  appointed  a 
member  of  the  Interstate  Commerce  Commis- 
sion. 

Fifteen  Decisive  Battles  of  the  World,  a 
noted  work  by  Sir  Edward  Shepherd  Creasy, 
published  1852.  It  describes  and  discusses  (in 
the    words  of  Hallam)    *those   few  battles  of 


which  a  contrary  event  would  have  essentially 
varied  the  drama  of  the  world  in  all  its  sub- 
sequent scenes.*  The  volume  treats,  in  order: 
The  Battle  of  Marathon,  413  B.C. ;  Defeat  of  the 
Athenians  at  Syracuse,  413  B.C.;  The  Battle  of 
Arbela,  331  b.c.;  The  Battle  of  the  Metaurus, 
207  B.C.;  Victory  of  Arminius  over  the  Roman 
Legions  under  Varus,  9  a.d.  ;  The  Battle  of 
Chalons,  451;  The  Battle  of  Tours,  732;  The 
Battle  of  Hastings,  1066;  Joan  of  Arc's  Victory 
Over  the  English  at  Orleans,  1429;  The  Defeat 
of  the  Spanish  Armada,  1588;  The  Battle  of 
Blenheim,  1704;  The  Battle  of  Pultowa,  1709; 
Victory  of  the  Americans  over  Burgoyne  at 
Saratoga,  1777;  The  Battle  of  Valmy,  1792; 
The  Battle  of  Waterloo,  1815. 

Fifth,  one  of  the  five  equal  parts  into 
which  any  unit  may  be  divided.  In  music,  it 
is  a  distance  comprising  four  diatonic  intervals, 
that  is,  three  and  a  half  tones.  It  is  the  second 
of  the  consonances  in  the  order  of  their  genera- 
tion. As  consecutive  fifths  do  not  produce  a 
food  effect,  they  are  not  allowable  in  harmony, 
here  are  three  kinds  of  fifths :  namely,  the  perfect 
fifth  (C  —  G),  consisting  of  three  whole  tones 
and  a  semitone ;  the  flat,  diminished,  or  imperfect 
fifth  (B  —  F),  consisting  of  two  whole  tones 
and  two  semitones;  and  the  extreme  sliarp,  or 
superfluous  fifth  (C  —  G  sharp),  composed  of 
four  whole  tones. 

Fifth  Monarchy  Men,  a  set  of  politico- 
religious  enthusiasts  who  sprang  up  during  the 
Protectorate  of  Cromwell.  They  believed  that 
the  four  ^reat  kingdoms  mentioned  by  Daniel, 
the  Assyrian,  the  Persian,  the  Grecian,  and  the 
Roman,  were  to  be  followed  by  the  descent  of 
Christ,  to  establish  a  fifth  monarchy,  which  was 
to  be  of  world-wide  extent.  They  thought  that 
this  advent  was  close  at  hand,  and  that  physical 
force  should  be  employed  to  pave  the  way  for 
Christ's  reign.  When  the  sect,  who  were  of 
the  extreme  republican  type,  fancied  Cromwell 
was  aiming  at  the  royal  title  as  well  as  power, 
they  raised  a  conspiracy  against  him  (^1657), 
which  was  quickly  discovered.  Their  leaders 
were  thrown  into  prison,  and  were  only  liber- 
ated on  the  death  of  the  Protector.  The  sect 
became  extinct  shortly  after  the  Restoration. 

Fifth  Nerve,  the  chief  sensory  nerve  of 
the  face,  also  called  trigeminus,  or  trifacial. 
It  is  one  of  the  fifth  cranial  pair  of  nerves. 
The  fifth  nerve  is  one  of  the  most  important 
sensory  nerves  of  the  body,  its  name  trafacial 
meaning  that  it  has  three  large  divisions  which 
are  distributed  to  the  face,  and  its  name  tri- 
geminus being  given  because  it  has  three  roots 
inside  the  skull.  It  is  really  a  mixed  nerve 
containing  both  motor  and  sensory  fibres.  The 
motor  root  rises  from  a  group  of  cells  lying 
deep  in  the  floor  of  the  fourth  ventricle.  The 
sensory  portion  arises  in  a  series  of  ganglia, 
the  Gasserian  ganglion  beine  the  most  important 
one.  The  ophthalmic  and  Meckel's  ganglia  are 
also  .smaller  ganglionic  centres.  The  chief 
branches  go  to  supply  the  entire  area  of  the 
skin  of  the  face  and  head,  and  neuralgias  and 
neuritides  of  the  face  and  head  are  due  to 
affections  of  this  nerve.  The  chief  division  is 
the  first  or  ophthalmic  divisioii,  which  supplies 
the  region  over  the  superior  surface  of  the  nose, 
forehead  and  eye,  running  as  far  back  as  the 
top  of  the  head.     The   second   branch   is  the 
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superior  maxillary,  which  supplies  the  teeth 
and  the  region  of  the  skin  beneath  the  orbit, 
the  upper  lip,  and  the  region  of  the  temple.  The 
superior  maxillary  nerve  constains  a  few  motor 
fibres.  The  third  branch,  the  inferior  maxillary, 
or  mandibular,  is  the  largest  branch  of  the  fifth 
nerve,  and  contains  most  of  the  motor  fibres. 
It  supplies  the  surface  of  the  skin  of  the  lower 
jaw,  front  of  the  ear,  and  temporal  region,  lying 
close  behind  the  area  supplied  by  the  maxillary. 
The  muscles  of  the  jaw,  the  masseters,  tem- 
porals and  buccinators  are  supplied  by  the 
motor  fibres  of  this  branch.  See  Cranial 
Nerves;  Facial  Neuralgia;  Neuralgia. 

Fifty-four  Forty  or  Fight,  the  slogan  of 
the  Northern  Democrats  in  1B44;  meaning  the 
insistance  upon  the  line  of  lat.  54*"  40'  N.  as 
the  southern  limit  of  English  possession^  even  at 
the  price  of  a  war.  The  Ashburton  Treaty  of 
1S42  had  created  great  dissatisfaction  as  a  sur- 
render of  American  rights  (and  in  Englrnd  as 
a  surrender  of  British  rights),  and  the  hot-heads 
wished  to  abrogate  it.  But  the  Southern  leaders 
did  not  wish  to  make  war  for  the  increase  of 
free  territory,  and  instead  diverted  the  war 
sentiment  against  Mexico,  forcing  on  the  Mexi- 
can war  of  1847. 

Fig,  the  fruit  of  the  Ficus  carica,  a  native  of 
Asia,  Africa,  and  the  south  of  Europe,  which 
has  been  cultivated  from  remote  antiquity  in 
the  countries  surrounding  the  Mediterranean, 
where  figs  form  a  principal  article  of  food  in 
many  places.  It  belongs  to  the  natural  order 
Artocarpacece,  sub-order  Morea.  The  male  and 
female  flowers  are  mixed  indiscriminately  on 
the  inside  of  a  fleshy  receptacle,  which  is  con- 
cave in  form,  with  its  edges  drawn  together 
into  a  narrow  opening.  What  are  called  the 
seeds  in  the  ripe  fig  are  the  pericarps,  each 
containing  a  single  seed.  The  fig-tree  is  dis- 
tinguished from  almost  all  others  by  the  extra- 
ordinary property  of  produdng  two  crops  of 
fruit  in  the  same  year  on  distinct  shoots,  in 
climates  congenial  to  its  growth.  The  shoots 
formed  by  the  first  or  spring  sap  put  forth  figs 
at  eveiy  eye  as  soon  as  the  sap  begins  to  flow 
again  in  July  and  August.  These  figs  which 
form  the  second  crop  of  the  year  ripen  in  their 
native  climate  during  the  course  of  the  autumn, 
but  rarely  if  ever  come  to  perfection  in  Eng- 
land. The  shoots  formed  by  the  second  flow 
of  sap,  commonly  called  midsummer  shoots,  put 
forth  figs  in  like  manner  at  everv  eye,  but  not 
until  the  first  flow  of  sap  in  the  following  spring. 
These  last-mentioned  figs,  which  form  the  first 
crop  of  each  year,  ripen  in  warmer  climates 
during  the  month  of  June  and  July,  but  not 
in  this  country  before  September  or  October. 
The  fig-tree,  in  its  wild  state,  is  a  low,  distorted 
.  shrub,  bearing  fruit  destitute  of  any  agreeable 
flavor.  Dried  figs  are  easier  of  digestion  and 
more  nourishing  than  the  fresh  fruit,  and  form 
a  considerable  article  of  commerce.  The  best 
come  from  Turkey,  Italy,  Spain,  and  Provence; 
those  of  the  Archipelago  are  inferior  in  quality. 
Dried  figs,  with  barley  bread,  are  now  the  ordi- 
nary food  of  the  lower  classes  in  Greece  and  the 
Archipelago.  While  the  edible  fig  of  commerce 
can  be  raised  over  the  whole  United  States 
south  of  Philadelphia,  fig  culture  was  never 
considered  a  practical  venture  until  a  few  years 
a^o.  American  figs  even  in  such  a  climate  as 
(^lifomia  were  shrunken  and  sour  for  thf*  most 


party  and  the  dried  Smyrna  fig  was  still  imported 
to  the  United  States  to  tne  value  of  about 
$700,000  a  year.  As  the  price  of  other  kinds  of 
native  fruit  decreased,  because  of  overproduc- 
tion, many  Califomian  orchardists  and  horticul- 
turists turned  their  attention  to  the  fig,  which 
is  among  the  costliest  of  dried  fruits,  being 
valued  at  from  $200  to  $400  a  ton  in  the 
New  York  market.  Cuttings  of  the  Smyrna  fig 
were  imported  to  this  country  as  early  as  1880, 
but  the  fruit  proved  shrunken  and  tasteless.  It 
was  found  necessary  to  start  from  seedlings 
and  for  this  process  caprification  (q.v.)  was 
necessary.  In  1891  a  consignment  of  Blasto- 
phaga  grossorum  was  brought  to  this  country. 
It  was  received  by  James  Shinn  of  Niles,  Cal., 
who  had  planted  a  caprifig  tree  in  his  orchard 
as  a  hospice  for  the  insects.  He  failed  of  suc- 
cess through  the  lateness  of  the  season  at  which 
he  made  the  experiment,  which,  however,  was 
repeated  by  George  C.  Reeding  of  Fresno,  Cal., 
who  met  with  complete  success,  and  now 
Smyrna  figs  are  produced  in  California  as  iarge 
and  highly  sugared  as  those  which  can  be  im- 
ported. 

Fig-eater,    a  beetle  of  the  genus  Atlorhina 
harmful  to  figs.    See  June  Beetle. 

Fig    Fertilization    by    Insects.     It    was 

known  to  the  ancients,  according  to  Pliny  and 
others,  that  the  cultivation  of  certain  varieties 
of  figs  was  dependent  for  fertilization  ([tech- 
nically termed  caprification),  upon  the  friendly 
aid  of  a  minute  hymenopterous  insect  termed 
the  fig- wasp  {Blastophaga  grossorum).  Begin- 
ning about  1890  numerous  attempts  were  made 
to  introduce  the  Smyrna  and  caprifigs  in  fig- 
growing  sections  of  America.  Recogxiizing  our 
inability  to  fertilize  the  female  varieties  which 
were  introduced,  experiments  were  made  with 
mechanical  pollination  the  following  year  on  the 
Smyrna  fig  by  Dr.  Gustav  Eisen.  Attempts  were 
then  made  to  introduce  the  Blastophaga,  but 
without  success,  until  the  United  States  Depart- 
ment of  Agriculture  succeeded  in  establishing 
the  insect  in  1899  in  the  fig-orchard  of  Geo.  C. 
Roeding,  at  Fresno,  Cal.  The  principle  of  the 
fertilization  is  that  the  Blastophaga  in  its  native 
home  in  the  Mediterranean  region  breeds  nat- 
urally in  the  wild  or  caprifig.  The  Smyrna  fig 
does  not  mature  fruit  unless  the  flowers  are 
cross-pollinated  by  hand  methods  or  through  the 
agency  of  the  Blastophaga,  which  carries  pollen 
from  the  male  caprifig  to  the  female  Smyrna 
fi%y  hence  both  the  caprifig  and  the  Blasto- 
phaga are  necessary  in  order  that  the  commercial 
fig  bear  edible  fruit.  The  results  of  the  intro- 
duction of  this  fig- fertilizing  insect  have  ex- 
ceeded the  most  sanguine  expectations.  In  1900 
a  large  crop  of  Smyrna  figs  was  raised,  dried, 
and  placed  on  the  market,  and  tests  made  by 
experts  ^owed  that  California  figs  fully  equal 
the  imported  product,  and  that  they  contain 
a  larger  percentage  of  sugar,  a  supenor  flavor, 
and  are  cleaner  and  more  attractive  in  appear- 
ance. With  this  introduction  a  new  horticul- 
tural industry  of  great  future  value  to  the 
country  has  been  established.  The  United  States 
Department  of  Agriculture  has  published  much 
information  on  this  subject,  two  important 
papers  being  Howard's  ^Fi^-culture  m  the 
United  States^  (1900);  and  Eisen's,  <The  Fig, 
Its  History,  Culture  and  Curing>  (1901). 
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Figaro,  fe'ga-ro,  a  noted  dramatic  charac- 
ter, brought  by  Beaumarchais  on  the  stage  in 
Paris,  about  1785,  in  his  two  dramas,  the  ^Bar- 
bier  de  Seville,^  and  ^Manage  de  Figaro.^ 
Since  that  time,  Mozart,  Paesiello,  Rossini,  and 
others,  have  made  the  name  celebrated  in  classic 
operas;  and  now  the  term  is  frequently  used  to 
denote  an  adroit  and  cunning  accomplice. 
Figaro  is  also  the  name  of  a  raris  journal 
founded  1826  but  suspended  from  1833-54,  when 
it  was  revived  by  Villemessant  (q.v.). 

Fighting-fish  {Betta  pugnax),  a  small  fish 
of  the  climbing  perch  family  (Anabasida),  a 
native  of  the  southeast  of  Asia,  remarkable  for 
its  pugnacious  propensities.  In  Siam  these  fishes 
are  kept  in  glass  globes  for  the  purpose  of 
fighting,  and  extravagant  gambling  takes  place 
on  the  result.  When  the  fish  is  quiet  its  colors 
are  dull,  but  when  irritated  it  glows  with 
metidlic  splendor.  The  king  of  Siam  derives  a 
considerable  revenue  from  the  licenses  for  fish« 
fights. 

Fighting  Joe  Hooker,  a  nickname  popu- 
larly applied  to  Gen.  Joseph  Hooker  (q.v.). 

Fighting  Parson,  The,  a  nickname  given 
to  William  Gannaway  Brownlow  (q.v.),  in  ref- 
erence to  the  vigorous  anti-secession  leaders 
written  by  him  for  his  newspaper.  The  Whig, 
of  Knoxville,  Tenn. 

Figig,  fe-geg,  a  town  of  considerable  im- 
oortance  in  Morocco;  situated  on  the  east  bank 
of  the  Wady  Zusfava,  which  separates  Algeria 
from  Morocco.  Figig  is  several  hundred  miles 
from  the  seacoast. 

Figneras  y  Moracas,  Estanislao,  §s-tan-is- 
la'o  fe-ga'ras  €  mo-ra'kas,  Spanish  states- 
man: b.  Barcelona  13  Nov.  1818;  d.  Madrid 
II  Nov.  1882.  He  studied  law  at  Madrid  and 
early  in  life  began  political  activity  in  the  Re- 
pHblican  party.  He  was  elected  deputy  from 
Barcelona  1851,  becoming  a  leader  of  his  party, 
but  was  exiled  for  participation  *n  the  plot 
against  Narvaez  for  a  few  months  in  1867. 
After  the  fall  of  Queen  Isabella  he  continued 
to  oppose  actively  the  restoration  of  the  mon- 
archy. Upon  the  abdication  of  Amadeus  in 
1873  he  became  president  of  the  council  of  min- 
isters, but  after  the  restoration  of  the  monarchy 
in  December  1874',  took  no  further  part  in  public 
affairs. 

Figueras,  fe-ga'ras,  Spain,  town,  in  a 
plain  21  miles  north-northeast  of  Gerona.  It  is 
defended  by  a  fortress,  considered  the  strongest 
in  Spain.  It  is  large  enough  to  accommodate 
20,000  soldiers.  It  has  some  manufactures,  chief 
of  which  are  woolen  and  linen  fabrics,  leather, 
soap,  corks,  etc.,  and  a  trade  in  these  and  in 
grain,  oil,  and  liquors.    Pop.  11,912. 

Pifi^ert>ay  Francisco  de,  fran-thes'ko  da 
fe-ga-ro'a,  Spanish  poet:  b.  Alcala  de 
Henarcs  1540;  d.  1620.  He  was  called  by  his 
contemporaries  *^the  Divine  Figueroa,®  and  at 
Rome  he  won  the  poet's  crown.  He  wrote  verse 
with  equal  facility  and  elegance  in  Castilian  and 
Italian.  When  dying  he  burned  all  his  verses; 
but  they  were  published  —  including  the  cele- 
brated volumes  of  eclogues  in  blank  verse,  the 
*Tirsi^ — from  copies  in  the  hands  of  his 
friends. 

Figueroa,  Francisco,  Mexican  annalist:  b. 
Toluca  1730;  d.  City  of  Mexico  1800.  He  was 
a    Franciscan   priest   and  taught   and    lectured 


acceptably,  but  his  great  service  to  literature 
consisted  in  the  compilation  of  materials  for  a 
history  of  Mexico,  among  them  a  ^History  of 
the  Conquest  of  New  Galicia,'  by  Mota  Pa- 
dilla,  besides  diaries  and  letters. 

Figueroa,  Francisco  Acvna  (a-koon'ya) 
de,  Uruguayan  poet:  b.  Montevideo  1791;  d. 
there  6  Oct.  1862.  A  civil-service  post  afforded 
him  leisure  to  prepare  his  ^Poetic  Mosaic* 
(1857),  a  verse  collection,  and  his  more  notable 
< Paraphrases  of  the  Psalms* ;  and  ^The  Torai- 
das,*  a  series  of  Paraguayan  notes.  He  has  been 
assigned  a  high  rank  by  competent  European 
critics;  lofty  inspiration  and  sonorous  diction 
being  his  characteristics,  as  exemplified  in  the 
^National  Hymn  of  Uruguay.* 

Figuier,  Guillaume  Louis,  ge-yom  loo-e 
fe-gya,  French  scientist:  b.  Montpellier  15 
Feb.  1819;  d.  Paris  12  Nov.  1894.  He  was  for 
a  time  professor  in  the  School  of  Pharmacy  of 
his  native  town,  and  in  1853  was  appointed  to 
a  post  in  a  similar  school  at  Paris.  Among  his 
works  are:  ^Exposition  et  Histoire  des  Prin- 
cipales  Decouvertes  Scientifiques  Modernes* 
(oth  ed,  1862)  ;  ^Histoire  du  Merveilleux  dans 
les  Temps  Modemes^  (1859-62)  ;  <L*Alchimie 
et  les  Alchimistes* ;  ^Vies  des  Savants  Illustres 
depuis  TAntiquite  jusqu*au  XIX.  Siecle^  (2d 
ed.  1875) ;  ^Les  Grandes  Inventions* ;  <Le 
Tableau  de  la  Nature*  (1862-73);  <Le  Lende- 
main  de  la  Mort*  (loth  ed.  1894)  ;  etc.  Several 
of  his  works  have  been  translated  into  English, 
including  different  sections  of  the  < Tableau,* 
such  as  ^The  Mammalia* ;  ^ Birds  and  Reptiles* ; 
etc. 

Figurate  Numbers,  or  Figurate  Series,  in 

mathematics,  a  series  of  numbers  which  may  or 
do  represent  some  geometrical  figure,  in  relation 
to  which  they  are  always  considered,  as  triangu- 
lar, pyramidal,  hexagonal,  etc.,  numbers.  The 
general  term  of  each  series  is 

fi(»  +  i(n  +  2)     .     .     (n  +  w) 

1.2.3.4.  .  .  .  (w  +  i), 
in  which  m  determines  the  nature  of  the  series 
and  n  is  dependent  upon  the  place  of  the  re- 
quired term  of  the  series.  Figurate  series  are 
divided  into  orders:  when  f»  =  o,  the  series  is 
of  the  first  order;  when  f»  =  i,  the  series  is  of 
the  second  order;  when  w==2,  the  series 
is  of  the  third  order,  and  so  on.  The  figurate 
series  of  the  first  order  is  the  series  of  the 
natural  numbers,  i,  2,  3,  4,  5  .  .  .  n.  The 
figurate  series  of  the  second  order  has  for  its 
general  term  n(n-{- 1), 

and   the  several  terms 

1.2 
are  deduced  from  this  by  making  in  succession 
tt  =  i,   2,    3,   4,    etc.     The    resulting    series    is 

n(n  +  1) 

I,   3,   6,    10,    15,   21      ...      .      . 

1.2 
etc.      The    numbers    of    this    series    are    called 
triangular   numbers,   because   they   express   the 
number   of  points   which  may   be  arranged   in 
triangles,  thus : 


etc.     The  series  of  square  numbers  is  i,  4»  9» 
16,  25,  36,  49,  etc.     The  series* of  pentagonal 
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numbers  is  i,  S,   12,  22,  35,  51,   etc.;   and  of 
hexagonal  numbers  i,  6,  15,  28,  45,  66,  etc. 

Figure,  in  arithmetic,  a  character  employed 
to  represent  a  number.  The  Arabic  figures  are 
i»  2,  3,  4,  5,  6,  7,  8,  9,  0,  by  combinations  of 
which  any  possible  number  can  be  represented. 
(See  Notation.)  In  logic,  the  form  of  the 
syllogism  with  respect  to  the  position  of  the 
middle  term.  In  music,  a  form  of  melody  or 
accompaniment  maintained  throughout  the 
phrase  in  which  it  is  suggested.  In  a  melody, 
figure  is  called  sequence.  In  harmony,  a  figure 
relates  to  the  rhythmical  observance  of  a  cer- 
tain form  in  all  the  accompanying  chords  to  the 
melody.  Also  a  musical  phrase,  or  a  florid 
melody. 

Figured  Bass,  in  music,  a  bass  having  the 
accompanying  chords  suggested  by  certain  num- 
bers above  or  below  the  notes.  It  is  at  present 
the  most  satisfactory  system  of  musical  short- 
hand. The  whole  of  the  notes  are  not  always 
indicated  by  a  corresponding  number  of  figures, 
because  one  number  generally  implies  two  or 
more  to  complete  the  chord.  When  there  is 
no  figure,  it  is  understood  that  the  common 
chord  of  such  a  note  is  to  be*  used  as  its  har- 
mony. 

Figured  Counterpoint,  in  music,  is  where 
several  notes  of  various  lengths,  with  syncopa- 
tions and  other  ornamental  lengths  are  set 
against  the  single  notes  of  the  canto  fermo. 

Fiji,  fe'je,  or  Viti  (ve'te)  Islands,  a  large 
group  of  islands  in  the  South  Pacific,  situated 
between  lat.  15**  48'  S.  and  20**  4'  S.  and  between 
Ion.  177**  51'  E.  and  178°  38'  E.  There  are  255 
islands  great  and  small,  of  which  about  80  are 
inhabited.  The  uninhabited  islands  scarcely  rise 
above  the  level  of  the  sea.  Including  Rotumah, 
which  belongs  to  the  same  jurisdiction,  they 
have  an  area  of  8,045  square  miles,  of  which 
the  main  island  Viti  Levu  takes  up  4,250  square 
miles,  and  Vanua  Levu  2,600  square  miles. 
Suva,  on  the  south  coast  of  Viti  Levu,  is  the 
capital,  with  a  population  (European)  of  1,073. 
The  whole  group  is  of  coral  formation,  and  all 
the  islands  seem  originally  to  have  formed  por- 
tions of  Viti  Levui  some  of  them  probably  of 
Vanua  Levu.  The  conformation  of  the  main 
island  is  volcanic  and  side  by  side  with  volcanic 
deposits  are  granite,  diorite,  gabbros  and  syenite. 
The  silent  craters  are  most  numerous  in  Tavi- 
uni.  Among  valuable  metals  found  in  the 
islands  are  gold,  copper  and  iron.  The  islands 
lie  in  the  track  of  the  monsoons,  which  blow 
strongly  from  April  to  November,  rendering 
the  islands  exceedingly  healthy;  there  is  an 
abundant  rainfall,  and  the  average  temperature 
for  the  12  months  is  58®  F. ;  the  coldest  month 
(July)  has  an  average  of  57°,  and  the  hottest 
month  of  59*.  The  flora  of  the  Fijis  is  very 
like  that  of  the  East  Indian  mainland.  Up  to 
the  summits  of  the  volcanic  peaks  stretches  a 
luxuriant  growth  of  tropical  vegetation.  The 
forest  has  little  underwood,  but  abounds  in 
palms,  tree  ferns,  bamboo,  and  orchids  of  tree- 
like dimensions.  The  fauna  belongs  to  the 
south  Australo^olynesian  group ;  bats  and 
rodents  are  the  only  mammals  in  the  islands. 
There  are  about  50  species  of  birds  of  which 
the  most  notable  are  doves  and  parrots.  The 
native  population  is  gradually  decreasing.  The 
Fijians  were  once  idolators,  but  since  the  ar- 


rival of  English  Wesleyan  preachers  in  1835 
they  have  turned  to  Christianity.  There  are 
10402  Roman  Oatholics  in  the  islands  and 
103,829  Protestants.  There  are  three  news- 
papers in  Suva,  and  one  in  Levuka.  The  prin- 
cipal occupation  of  the  people  is  agriculture; 
the  sugar,  maize  and  cocoa  culture  is  prosperous, 
but  cotton  growing  has  declined.  Tropical 
fruits  are  exported  to  Australia  and  New  Zea- 
land. The  island  now  contains  live  stock  of  4,950 
horses,  36,3185  horned  cattle,  2,971  sheep,  and 
19*446  goats.  Many  herds  of  swine  run  wild 
in  the  forests.  There  seems  a  promising  im- 
provement recently  noticeable  in  the  prosperity 
of  the  islands.  Of  late  years  the  total  exports, 
consisting  principally  of  sugar,  copra,  fruit,  dis- 
tilled spirits,  beche-de-mer,  maize,  and  vanilla, 
are  about  $3,000,000,  and  imports,  of  which  the 
principal  item  is  under  the  heading  of  ^drapery,® 
about  $2,000,000. 

The  Fiji  Islands  was  constituted  a  British 
colony  in  1874.  The  governor  is  appointed  by 
the  crown;  he  is  assisted  by  an  executive 
council  of  three;  and  laws  are  passed  by  a 
legislative  council,  of  which  the  governor  is 
president.  Consult:  Cumming,  *At  Home  in 
Fiji^ ;  Smythe,  ^Report  on  Fiji  Islands^ ;  See- 
man,  ^Report  on  the  Vegetable  Productions  and 
Resources  of  the  Fijian  Islands.^ 

Filament,  in  botany,  the  stem  of  a  sta- 
men, supporting  the  anther.  (See  Flower.)  It 
is  usually  filiform,  but  sometimes  curiously 
modified. 

Filander,  fi-lan'der,  a  small  kangaroo 
(Macro pus  bruni)^  native  to  New  Guinea.  It 
was  the  first  of  the  kangaroos  (q.v.)  known  to 
Europeans. 

Filangieri,  Gaetano,  ga-a-ta'no  fe-lan-ja'- 
re,  Italian  political  economist:  b.  Naples  18 
Aug.  1752;  d.  21  July  1788.  His  great  work. 
entitled,  ^The  Science  of  Legislation,'  notwith- 
standing it  was  never  completed  according  to 
his  original  design,  attracted  great  attention, 
from  its  bold  and  original  views  and  the  liber- 
ality of  its  sentiments.  In  1787  he  was  made 
a  member  of  the  supreme  council  of  finance. 

Filarete,  Antonio,  or  Antonio  Averulino, 
an-to'ne-o  a-va-roo-le'no  fe  la  ra'te,  called 
Antonio  de  Firenze:  b.  Florence  about  1400;  d. 
Rome  about  1469.  He  worked  under  Ghiberti  on 
the  famous  baptistery  gates.  Pope  Eugene  IV. 
gave  him  a  commission  to  make  the  bronze  doors 
for  St.  Peters  in  Rome,  and  he  began  their 
execution  with  assistants  about  1439,  finishing 
them  1445,  the  whole  being  a  feeble  imitation 
of  Ghiberti,  in  bad  taste,  and  entirely  lacking 
in  spontaneity.  He  also  made  a  bronze  reduc- 
tion of  the  equestrian  statue  of  Marcus  Aurelius 
for  the  (Tapitol,  now  at  Dresden,  and  a  mauso- 
leum of  the  Cardinal  of  Portugal  which  dis- 
appeared in  the  17th  century.  He  is,  however, 
more  noted  as  an  architect.  Banished  from 
Rome  1449,  on  the  accusation  of  stealing  relics, 
he  entered  the  service  of  the  Sforza  family  at 
Milan,  drawing  plans  for  a  great  hospital  in  the 
antique  style,  only  one  wing  of  w^hich  he  finished. 
He  is  the  author  of  a  remarkable  book,  ^Tratto 
di  Architettura,'  written  before  1665,  a  treatise 
on  architecture  in  25  volumes,  a  sort  of  a  ver- 
bose and  finical  romance  of  which  the  motive 
is  the  construction  of  an  ideal  city,  called  Sfor- 
zinda.     The   undercurrent   of    the   work    is    a 
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mixture  of  pagan  and  Christian  philosophy  and 
ethics  and  an  inctdcation  of  didacticism  in  art 

Filamsisy  fil-^-ri'^  sis,  a  group  of  diseases 
caused  by  nematode  worms  (see  Nbmatoda) 
of  the  genus  Filaria,  some  species  of  which  are 
parasitic  in  man  and  domestic  animals.  The 
FihricB  are  very  slender  worms,  mostly  para- 
sitic in  subdermal  connective  tissue  and  in  serous 
cavities.  The  developmental  history  is  not  en- 
tirely elucidated,  but  they  seem  to  tmdergo  in- 
direct development  in  the  body  of  some  crusta- 
cean or  insect,  sp^^ies  of  mosquitoes  notably 
serving  as  intermediary  hosts.  Under  the  tenn 
fihria  sanguinis  hominis,  old  authorities  in- 
clude the  species  F.  bancrofti,  F.  diurna,  and 
F.  Persians,  the  last  the  parasite  to  which  the 
sleqping-sickness  of  the  negroes  in  Africa  has 
been  attributed.  The  most  important  one  of 
these  is  F.  bancrofti,  whose  numerous  embryos 
enter  the  blood  through  the  lymphatics,  and  are 
present  at  night  in  the  blood,  although  usuallv 
absent  in  the  daytime.  This  worm  (the  male) 
is  about  i^  inches  long  and  from  i-io  to  1-12 
of  an  inch  broad.  The  female  is  almost  twice 
this  size.  This  parasite  may  be  present  in  the 
blood  without  giving  rise  to  any  symptoms,  but 
frequently  they  block  the  lymph-channels  and 
produce  the  conditions  of  elephantiasis.  These 
forms  of  lymph-scrotum,  and  of  hsematochy- 
luria,  exist  very  extensivcdy  in  Asia  and  Africa, 
and  within  recent  years  have  been  found  in 
cities  in  the  southern  United  States.  (For 
lymph-scrotum  and  elephantiasis,  see  Eusphan- 
TiASis.)  In  hsmatochyluria  the  patient,  while 
m  excellent  health,  suddenly  passes  a  large 
amount  of  urine  of  a  peculiar  whitish  or  mill^- 
whitish  appearance,  occasionally  bloody;  or  fre- 
quently a  fluid  resembling  chyle,  which  on  set- 
tiiog  shows  the  presence  of  a  blood-clot  This 
chyluria  seems  to  be  intermittent,  the  patient 
being  well  for  weeks  or  months  at  a  time,  and 
th^n  passing  large  quantities  of  this  modified 
urme.  The  embryos  are  to  be  found  in  this 
urine.  Occasionally  there  are  symptoms  of  un- 
easiness in  the  loins  and  lumbar  region,  but  as 
a  rule  the  general  health  is  not  affected.  The 
treatment  is  prophylactic  solely. 

Another  form  of  filariasis  is  *guinea-worm,^ 
a  diseas*;  produced  by  F.  medinensis.  It  has 
been  known  from  time  immemorial,  and  it  has 
been  fancied  that  the  plague  of  fiery  serpents 
which  afflicted  the  children  of  Israel  in  the 
wilderness  was  really  an  irruption  of  such 
worms.  This  worm  is  thought  to  be  bred  in 
the  body  of  some  minute  aquatic  crustacean,  as 
Cyclops,  and  thence  to  enter  its  final  host,  which 
may  be  the  horse,  dog,  wildcat,  or  jackal,  as 
well  as  roan,  by  the  drinking  of  the  water.  The 
iorm  of  disease  brought  about  by  F,  medinensis 
is  extremely  common  among  African  negroes. 
In  certain  provinces  of  India  sometimes  nearly 
one-half  the  entire  population  are  affected;  and 
it  is  known  in  Russia,  Turkestan,  and  Hindu- 
9t9n.  The  adult  female  worm  usually  finds  its 
way  into  the  subcutaneous  connective  tissue, 
generally  in  the  lower  extremities,  especially  in 
the  feet  or  ankle.  It  has  also  been  found  in  the 
arm,  eyelid,  tongue,  perineum,  scrotum,  and 
trunJc.  The  presence  of  the  worm  is  not  ap- 
parent until  ft  bores  its  way  to  the  skin.  Here 
It  produces  a  painful  swelling  which  later  be- 
comes irritable  and  sore,  and  finally  there  de- 
velops ^  suppurating  sinas.    The  worm  may  be 
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expdled  spontaneously  from  the  sore,  or  it  may 
be  taken  out  in  native  fashion.  F.  ha  is  a  sim- 
ilar species,  limited  in  its  distribution  to  the 
west  coast  of  Africa,  where  it  is  not  uncom- 
nK>n.  and  is  introduced  into  man  by  means  of 
drinicing-water.  It  is  an  active  worm,  passing 
rapidly  through  the  connective  tissue,  and  is 
very  frequently  found  in  the  region  of  the  eye, 
where  it  bores  its  way  to  the  conjunctival  sur- 
face. 

(Consult:  Buck,  ^Reference  Hand-Book  Med* 
ical  Sciences^ ;  article,  ^ Nematodes^ ;  Manson, 
^Tropical  Diseases^ ;  Nuttall,  <The  Role  of  In- 
sects,  etc,  in  the  Spread  of  Parasitic  Disease^ ; 
(Johns  Hopkins  Hospital  Reports,  Vol.  VIIL, 
No.  1) ;  Braun,  <Thierichen  Parasitcn>    (1902). 

FiB>ert.     See  Hazlsnut. 

Pirdes,  Samuel  Luke,  English  portrait 
and  genre  painter:  b.  Lancashire  184A.  His 
first  Academy  picture  was  ^NightfalP  (1868), 
and  since  then  he  has  exhibited :  ^The  Loosened 
Team>  (1869);  <The  Empty  Chair>  (1871); 
<Fair,  Quiet,  and  Sweet  Rest^  (1872)  ;  <  Simple- 


Return  of  the  Penitent>  (1879);  <The  Village 
Wedding>;  ^Venetian  Life> ;  *The  Al-fresco 
Toilette>;  <The  noctor>  (1892).  Several  of 
these,  particularly  his  famed  ^Casual  Ward,^ 
show  powers  of  realism  in  painting  not  unlike 
those  of  Dickens  in  fiction,  but  his  later  works 
are  more  striking  from  their  color-effects.  Lat- 
terly he  has  taken  a  distinguished  place  as  a 
painter  of  portraits.  His  wife  is  also  known 
as  a  painter,  some  of  her  pictures  being:  <The 
Cottage  Door>  (1877);  <  Peeling  Pot?toes> 
(1878)  ;  and   <A  Berkshire  Cottage>    (1878). 

File-fishes,  the  fishes  of  the  plectognath 
family  Monacanthidcp,  so-called  from  their 
skins  being  roughened  by  minute  rough  scales. 
The  species  are  numerous,  small,  plain  in  color, 
herbivorous,  lean  and  not  good  for  food;  and 
are  mainly  fotmd  in  the  tropical  seas.  The  best 
known  American  species  is  Alutera  schapSi, 
which  ranges  as  far  north  as  (^ape  Cod,  and 
often  shows  a  decided  orange  tint  upon  its  olive- 
gray  sides.  It  reaches  a  length  of  24  inches,  as 
also  does  its  relative  the  unicorn-fish  (A.  scrip- 
ta)  of  the  West  Indies.  A  different  and  much 
smaller  file-fish  is  the  widely  distributed  ^leath- 
er-fish^ or  ''^fool-fish*  (Monacanthus  hispidus). 
The  Spanish-American  fishermen  give  the  name 
*lija*  to  all  these  fishes.  These  fishes  were  for- 
merly classified  with  the  trigger-fishes  (q.v.) 
in  the  family  Balistidce,  from  which  they  differ 
conspicuously  in  having  but  one  erectile  dorsal 
spine.  Consult:  Guntner,  ^ Study  of  Fishes^ 
(1859)  ;  Goode  and  Bean,  < Oceanic  Ichthyology^ 
(1895). 

Files  and  File-making.  The  file  is  one  of 
the  oldest  of  hand  tools.  It  is  mentioned  in 
the  Old  Testament  scriptures,  and  probably  came 
into  use  not  very  long  after  man  began  to 
work  iron.  Files  were  commonly  made  bv  hand 
tmtil  about  1850,  when  machine-made  files  be- 
came general.  The  first  machine  proposed  for 
making  files  was  suggested  to  the  French  Acad- 
emy of  Sciences  in  1701^,  but  it  was  not  until 
1812  that  the  first  United  States  patent  on  a 
file^making  machine  appeared,  being  taken  out 
by  Morris  P.  Belknai».    The  fies  in  ordinary 
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uses  are  made  of  high-grade  steel,  from  6  to  14 
inches  in  length  being  the  most  common  sizes. 
The  pointed  end  that  fits  into  the  wooden  han- 
dle is  called  a  tang,  and  the  corner  formed  by 
the  junction  of  the  tang  to  the  body  of  the  file 
is  called  the  heel.  Occasionally  they  are  made 
with  a  tang  at  both  ends.  The  cutting  face  or . 
faces  of  a  file  are  formed  by  the  blows* -of  a 
chisel  struck  in  the  file-blank,  while  the  steel  is 
still  soft.  The  closeness  and  depth  of  these 
cuts  determines  the  character  of  the  file,  as 
rough,  middle-cut,  bastard,  second-cut,  smooth 
and  dead  smooth.  When  the  cuts  are  crossed  so 
as  to  form  t*th,  as  in  the  more  conmion  styles, 
it  is  a  double-cut  file.  When  the  spacing  be- 
tween the  chisel  cuts  is  varied  it  is  ^increment 
cut.®  Files  are  also  named  from  their  cross- 
section,  as  round  (usually  tapered, '  for  en- 
larging holes),  half-round,  square  or  fiat.  Files 
for  sharpening  saws  take  their  names'  from  the 
kind  of  saw  whose  teeth  thev  are  shaped  to  fit, 
as  cross-cut  file,  cant-saw  file,  pit-saw  file,  etc. 
Dentists'  files  are  made  with  the  handle  in  the 
centre,  and  the  filing  surface  on  either  end. 
They  are  styled  bicuspid  file,  plug  file,  stump 
file,  etc.,  according  to  use.  A  somewihat  similar , 
file,  only  larger,  with  bent  ends,  is  called  a  rif- 
fler.  ThiB  files  most  commonly  used  by  comb- 
makers  are  called  slitting  and  topper  files. 

Double  or  checkering  files,  used  by  cutlers, 
gunmakers,  etc.,  are  practically  two  files  riveted 
together,  with  the  cutting  teeth  so  placed  that 
one  is  half  way  ahead  of  the  other.  These  are 
used  to  produce  the  checkered  effect  peculiar  to 
gunstocks.  The  files  used  by  watchmakers  are 
exceedingly  small,  fine  and  delicate,  many  of 
them  being  of  less  section  than  a  fine  sewing 
needle,  and  about  half  the  length.  These  arc 
named  according  to  the  part  of  a  watch  or  clock 
on  which  they  are  used,  as  clock-pinion  file, 
balance-whcel  file,  barrel-hole  file,  etc.  The  file 
proper  is  not  a  rubbing  or  abrading  tool,  as 
many  non-technical  persons  suppose,  but  a  true 
cutting  tool,  whose  teeth  point  in  one  direction, 
and  which  can  be  used  effectively  only  in  that 
direction,  that  is  when  pushed  away  from  the 
user.  The  horseshoer's  rubber  and  the  ordinary 
rasp  are  kindred  tools  that  perform  their  func- 
tion by  being  rubbed  back  and  forth,  but  the 
fi\e  is  not  intended  to  be  used  in  that  wa>. 

In  the  case  of  a  rasp,  a  pointed  tool  is  used  to 
indent  the  surface  of  the  blank,  and  this  raises 
prominences  on  the  surface  that  make  it  useful 
as  a  rubbing  or  rasping  tool.  In  making  files, 
the  blank  is  first  stamped  or  drop^forged  from 
a  high-grade  steel,  inferior  or  bl^tejed  steel  be- 
ing usable  only  for  rubbers.  The  file-blank  in 
a  soft,  unannealed  condition,  is  fixed  on  the  re- 
ciprocating carriage  of  a  file-making  machine, 
on  a  surface  of  lead  designed  not  to  injure  the 
cut  side  of  a  file  when  down.  The  blank  is 
passed  slowly  forward  under  a  reciprocating 
chisel,  whose  blows  descend  on  the  blank  at 
distances  determined  by  the  speed  at  which  the 
carriage  moves.  In  a  common  type  of  machine 
the  chisel  is  moved  upward  by  a  cam  and  thrown 
down  to  deliver  its  blow  or  cut  by  a  powerful 
spring.  The  cuts  may  be  deepened  by  running 
the  blank  through  the  machine  a  second  time. 
Old  files  may  be  recut  in  the  same  way.  After  the 
cutting,  the  file  is  hardened  by  tempering,  and 
is  then  ready  for  use.  In  using  a  file  the  filer 
takes  the  handle  in  his  right  hand,  with  the 
b^ck  of  the  hand  downward.    He  takes  a  firm 


hold  of  the  point  with  the  kit  hand,  placing  the 
thumb  or  ball  of  the  thumb  on  top;  or  he  may 
reverse  the  hands  to  rest  his  muscles.  He  ad- 
vances the  file,  that  is,  pushes  it  away  from  him, 
with  a  parallel  motion,  bearing  down  as  the  file 
goes  forward,  and  brings  it  back  without  pres- 
sure. The  learner  always  has  a  tendency  to  see- 
saw or  rock  the  file,  which  can  be  overcome  only 
by  practice.  Unless  the  file  is  kept  level,  the 
surface  cannot  be  cut  down  to  a  level.  The  use 
of  the  file  .in  machine  work  has  been  much  super- 
seded during  recent  years  by  the  introduc- 
tion of  the  emery  wheel,  operated  by  power, 
against  which  the  work  is  held  and  ground 
down  with  much  reduced  labor.  But  the  emery 
wheel  will  not  accomplish  a  great  many  things 
that  can  be  done  with  the  hand  file,  hence  its 
manufacture  is  not  endangered  by  the  increased 
use  of  the  wheel.  See  Hardware  Trade  ik 
America. 

Filibusters  (Sp.  corrupted  from  Dutch 
vrijbueter,  our  *freebooter*^),  originally  the 
West  Indian  buccaneers;  in  the  19th  century 
and  now,  any  lawless  band  who  attack  a  for- 
eign cotmtry  not  at  war  with  their  own.  Espe- 
cially, the  United  States  companies  who  used 
to  make  descents  on  the  Spanish-American 
states  or  colonies,  either  from  personal  ambition 
tempted  by  their  anarchic  state,  or  to  annex 
them  to  the  Union  as  slave  territory.  Burr's 
Southwestern  Empire  was  to  have  been  the  fruit 
of  the  most  stupendous  filibustering  expedition 
of  modem  times  (1806-7)  ;  Texas  actually  was 
the  fruit  of  another,  disguised  as  colonization. 
The  later  ones,  1850-60,  were  all  of  the  second 
type.  One  of  their  chief  promoters  was  J.  A. 
Quitman  of  Mississippi,  and  in  1650  he  aided  the 
adventurer  Lopez  to  fit  out  abortive  expeditions 
to  Cuba,  for  which  both  companions  were  ar- 
rested but  acquitted.  In  August  1851  Lopez 
sailed  from  New  Orleans  with  500  men,  and 
landed  in  Cuba,  but  the  Cubans  would  not  rise. 
Lopez's  force  was  routed  and  scattered  to  the 
mountains,  and  he  was  caught  and  garroted. 
Pierce's  proclamation  of  31  May  1854  showed 
that  the  government  would  tolerate  no  more  of 
this  against  Spanish  territory;  Mexico  was  too 
strong  to  attack  privately;  and  Central  America 
being  the  only  available  North  American  sec- 
tion left,  William  Walker  (q.  v.)  raised  a  Cali- 
fornia company  in  1855  &nd  assailed  Nicaragua. 
He  defeated  the  government  troops,  captured 
Granada  the  capital,  executed  his  antagonists 
and  set  up  a  government  recognized  by  Pierce, 
which  re-established  slaviery  and  invited  South- 
em  immigration.  But  his  performances  raised 
an  insurrection,  helped  by  other  Central  Amer- 
ican states,  and  by  a  United  States  corporation 
he  had  foolishly  plundered,  and  he  was  dnren 
out  in  April  1857.  On  a  second  expedition  in 
November,  he  was  seized  and  brought  back;  a 
third  was  stopped  by  the  government ;  with  a 
fourth  he  landed  in  Honduras  27  June  i860,  and 
was  defeated,  court-martialed,  and  shot.  There 
was  no  more  filibustering  till  after  the  War; 
but  from  1868  till  the  Spanish  war  of  1898 
there  was  more  or  less,  in  co-operation  with 
the  Cubans.  The  most  noted  case  was  of  the 
Virginius  (q.v)  in  1873,  which  the  Spanish  cap- 
tured and  shot  the  commander.  Fry,  with  36 
of  the  crew. 

Filibustering  enterprises  when  they  meet  with 
failure  entail  loss  of  life  and  of  liberty,  as  well 
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as  denunciation  from,  the  nation  in  whose  aid 
they  were  organized,  whereas  in  case  of  success 
filibusters  are  acclainied  as  national  heroes. 

Among  modern  filibusters  ma^  be  mentioned 
Dr.  Jameson  (q.v.)  and  his  raiders  in  South 
Africa.  Had  Jameson  and  his  followers  been 
successful  in  overthrowing  the  Boer  govern- 
ment in  1895,  they  would  doubtless  have  been 
.  hailed  as  heroes.  As  it  was,  their  lamentable 
failure  left  the  English  government  no  alterna- 
tive but  to  denounce  and  treat  them  as  filibus- 
ters. After  having  been  condemned  to  death 
and  to  terms  of  imprisonment  by  the  Boer  gov- 
ernment, they  were  eventually  turned  over  to 
the  English  authorities  for  punishment,  and 
taken  to  trial  in  London^  were  convicted  and 
fined  and  deprived  of  their  liberty.' 

Perhaps  the  most  noted  filibuster  in  modem 
times  was  the  Italian  patriot  Garibaldi  (q.v.). 
In  1862  the  Italian  government  was  compelled 
to  arrest  him  at  Aspromonte  in  order  to  pre- 
vent him  from  carrying  out  his  project  of  an 
armed  expedition  against  tJie  papal  states, 
witli  which  King  Victor  Emmanuel  was  then 
at  peace,  and  in  1867,  having  managed  to  evade 
the  watchfulness  of  the  Italian  authorities,  he 
actually  invaded  the  papal  states,  defeating  the 
Pope's  troops  at  Monte  Rotonda,  being  after- 
ward himself  routed  at  Mentana  by  the  French 
military  force  that  occupied  Rome.  For  this 
violation  of  the  Italian  laws  on  the  subject  of 
filibustering  he  was  arrested  by  the  Italian  gov* 
crnment  after  his  retreat  from  Mentana  and 
imprisoned  for  a  time  in  the  fortress  of  Ales- 
sandria. Other  modern  filibusters  were  M.  De 
Mayrena,  the  Parisian  clubman  and  counterpart 
of  Alphonse  Daudet's  ^Tartarin  de  Tarascon,^ 
who  established  himself  as  King  of  the  Sedangs, 
and  who  died  as  such  in  his  palace  in  the 
island  of  Tio-Man,  in  the  Indo-China  Seas,  and 
the  Franco-American  soldief  of  fortune  and 
Parisian  journalist  ^Baron®  Harden  Hickey, 
who  figured  for  a  time  as  prince  and  ruler  of 
the  island  of  Trinidad,  on  the  Brazilian  coast 
See  Buccaneers;  Freebooter;  Pirate. 

Filicaia,  Vincenso  do,  ven-chen'tzo  dk 
fe-le-ca'ya,  Italian  lyric,  poet:  b.  Florence 
30  Dec.  1642;  d.  there  25  Sept.  1707.  Some  of 
his  patriotic  sonnets  are  famous;  but  his  .verse, 
thougrh  not  without  beauty  and  spirit,  is  disfig- 
ured by  the  rhetorical  tricks  and  false  conceits 
of  the  period.  An  edition  of  his  works  ap- 
peared at  Florence  in  1864. 

Filigree  Glass,  one  of  the  kinds  of  orna- 
mental glass  for  which  Venice  was  formerly 
celebrated,  the  manufacture  of  which  has  been 
recently  revived.  Small  filigree  canes  of  white 
and  colored  enamels  are  drawn,  made  of  the  re- 
quired lengths,  arranged  in  clusters  in  a  cylin- 
drical mold  of  the  required  shape,  and  then 
fused  together.  The  canes  are  then  aggregated 
by  flint  glass  at  a  welding  heat,  and  the  mass 
twisted  it  a  spiral  ornament  is  desired.  Vases 
or  other  objects  are  made  of  ornamental  masses 
of  this  glass,  blown  in  the  usual  manner. 

VUigret  Work,  a  kind  of  ornamental  work 
m  fine  gold  or  silver  wire,  wrought  delicately, 
and  generally  more  or  less  varied  by  the  in- 
teniiixture  of  grains  or  small  beads  of  the 
fvietal,  and  of  bands,,  strips,  or  bars,  to  give 
greater  strength.  An  immense  variety  of  pat- 
terns can  be  produced,  the  wire  being  made  to 
assttme  the  forms  of  arabesques,  leaf-work,  etc., 


the  parts  being  jomed  together  by  gold  or  sil- 
ver solder  with  the  use  of  the  blowi-pipe.  Work- 
ing in  filigree  is  one  of  the  most  ancient  and 
widely  spread  arts.  Specimens  have  been  ob« 
tained  from  ancient  Egyptian,  Greek,  and  Etrns^ 
can  tombs,  and  in  various  parts  of  Asia  articles 
in  filigree  have  been  made  from  the  remotest 
times  down  to  the  present  day,  as  in  China  and 
India.  In  the  latter  country  the  wire-work 
bears  much  resemblance  to  the  old  Greek  fili- 
gree. An  exquisite  frosted  effect  marks  the 
surface  of  some  of  the  Greek  work.  After  the 
method  of  producing  this  frosting  had  been  lost 
it  was  revived  or  rediscovered.  Greek  filigree 
work  was  especially  fine  during  the  4th  or  5th 
centuries.  Among  the  Celts,  Anglo-Saxons,  and 
Scandinavians,  excellent  specimens  of  filigree 
wera  early  produced,  being  employed  in  such 
articles  as  bracelets,  ear-rings,  brooches,  etc. 
Old  Irish  filigree  work  was  of  especially  high 
quality,  particularly  during  the  loth  and  nth 
centuries.  The  Byzantine  workers  in  filigree 
were  also  famous,  and  the  influence  of  their 
work  was  widely  felt  in  Europe  during  the 
Middle  Ages,  books,  reliquaries,  etc.,  being  orna- 
mented in  this  manner.  At  Venice,  and  in  sev- 
eral of  the  French  and  German  towns,  elegant 
specimens  of  this  delicate  art  were  manufac- 
tured as  early  as  the  12th  century.  In  the  17th 
century  the  art  was  carried  to  its  highest  per- 
fection in  Italy.  The  Italian  peasantry,  as  well 
as  those  of  other  countries,  still  produce  filigree 
work  for  personal  adornment;  and  the  Malta 
filigree  is  world-famous.  The  Chinese  filigree, 
made  mostly  of  silver,  has  not  the  extraordinary 
delicacy  of  some  of  the  Malay  and  other  east- 
em  work.  Filigree  objects  of  great  beauty  of 
workmanship  are  produced  in  the  United  States. 

Filioque,  fil-i-6'kwe  (*and  from  the  Son*), ' 
a  phrase  inserted  in  the  creed  of  Nicxa,  or  rather 
the  Nicaeo-Constantinopolitan  creed,  as  an 
expression  of  the  Catholic  Church's  teaching 
concerning  the  relation  of  the  Third  Person  of 
the  Holy  Trinity  to  the  Father  and  the  Son, 
Before  the  insertion  of  Filioque  that  creed,  in 
its  Latin  version,  contained  these  words,  Et  in 
Spiritum  Sanctum  ....  qui  ex  patre  pro- 
cedit  (and  in  the  Holy  Ghost  ....  who 
proceeds  from  the  Father).  The  addition  of 
Filioque  (and  from  the  Son)  Sifter  procedit,  ap- 
pears to  have  been  made  first  in  the  churches 
of  Spain  as  early  as  447 ;  it  was  commanded  by 
the  Synod  of  Toledo  653.  But  the  addition  was 
not  adopted  or  approved  by  the  Roman  CHiurdh 
till  as  late  as  the  9th  century ;  this,  not  because 
the  Filioque  imported  into  the  creed  a  doctrine 
not  accepted  in  that  Church,  but  simply  because. 
it  was  not  considered  wise  to  add  anything  to 
the  ancient  formula  of  Catholic  belief.  The 
Greek  Church  never  accepted  the  addition  till 
in  the  Council  of  Florence,  1439,  the  large  num- 
ber of  Greek  bishops  and  metropolitans,  with  the 
patriarch  of  ConsUntinople  at  their  head,  who 
attended  that  council,  solemnly  subscribed  to  the 
Nicaeo- Constant inopolitan  symbolum  as  amend- 
ed by  insertion  of  Filioque,  and  thus  effected,  as 
they  believed  and  as  the  Latin  bishops  believed, 
a  reunion  of  the  Eastern  and  Western  Churches. 
At  the  same  time  the  bishops  representing  the 
Latm  Church  in  the  same  council,  signed  a 
solemn  declaration  that  the  formula  which  had 
^en  used  by  the  Greeks,  ^proceeding  from  the 
Father  through  the  Son»  was  thoroughly  ortho- 
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dox  and  consonant  with  the  Pilioque,  The 
Greek  Church  itself  did  not  ratify  the  action  of 
its  representatives  in  the  Florence  council  until 
1452,  when  they  were  acknowledged  and  promul- 
^ted  in  the  Church  of  St.  Sophia  at  Constan- 
tinople; but  in  a  council  held  by  the  Greeks  in 
1472  the  acts  of  the  council  of  Florence  were 
formally  repudiated,  and  the  act  of  re-union 
canceled.  The  two  Churches  have  ever  since 
been  separate. 

Filipino,  fil-!-pe'-no,  a  native  of  the 
Philippine  Islands.  The  Filipinos  form  a 
very  mixed  population,  and  seem  to  represent 
almost  every  type  of  the  human  race.  Some  of 
the  tribes  have  become  more  or  less  civilized, 
others  live  in  the  same  barbarism  as  prevailed 
before  the  Spanish  occupation.  In  the  make-up 
of  the  composite  Filipino,  the  darker  substratum 
has  been  supplied  by  the  Negrito,  the  Papuan 
and  the  African  negro.  A  copper  tint  has  been 
added  by  the  Malay  and  Polynesian.  This  in- 
fusion of  fierce  blood  has  given  to  the  islanders 
their  fighting  qualities.  There  exist  among 
them  certain  arts  of  life,  and  a  skin  of  a  paler 
hue,  inherited  from  Japanese,  Chinese  and  Cam- 
bodian sources.  Hamite,  Semite  and  Aryan  are 
each  said  bv  ethnologists  to  contribute  some  ele- 
ments to  the  life,  physical,  intellectual,  and  re- 
ligious, of  this  strange  people,  and  two  centuries 
of  uninterrupted  commerce  between  the  archi- 
pelago and  South  America  has  introduced  also 
a  strain  of  American  Indian  blood  into  the  Fili- 
pino race. 

When  we  come  to  analyze  the  tribes,  as  far 
as  they  are  at. present  known  to  scientific  men, 
it  appears  that  Uie  Indios,  the  more  or  less  civil- 
ized natives  of  the  archipelago,  divide  themselves 
naturally  into  four  groups,  namely,  Tagals, 
iVicols,  Visayas,  and  Llocanes.  The  Tagals  are 
palpably  the  most  advanced  in  the  arts  of  life, 
and  number  about  a  million  and  a  half.  Most 
of  them  live  in  the  island  of  Luzon,  preferring 
to  settle  in  the  low-lying  plains,  or  near  streams 
and  on  the  seacoast.  From  Luzon  they  extend 
southward,  in  scattered  groups,  through  Min- 
doro,  Marinduque,  and  smaller  islands  farther 
south.  Th^  cultivate  the  soil,  raise  large  quan- 
tities of  rice,  and  are  bold  and  skilful  fishermen ; 
and  this  active  industrious  life  shows  itself  in 
their  vigorous  physique,  and  powers  of  endur- 
ance. The  Tagalog  language  is  more  widely 
spoken  than  any  other  Filipino  dialect.  The 
Llocanes  occupy  territory  in  the  extreme  north- 
em  peninsula* of  Luzon.  They  form  but  a  small 
tribe,  and  seem  to  be  distinguished  from  the 
Tagals  merely  by  the  dialect  they  use.  The 
.island  of  Visaya  is  wholly  occupied  by  the  tribe 
from  which  it  takes  its  name,  and  the  Visayas 
are  said  to  number  some  two  millions  and  a  half 
and  to  speak  a  distinct  language  which  separates 
them  from  the  other  Malayan  races  of  the  archi- 
pelago. The  Vicols  number  about  400,000  and 
arc  scattered  over  the  Camarines  peninsula,  and 
occupy  also  the  islands  of  Catanouanes,  Burias, 
Tkao,  and  half  of  the  Masbate.  In  physical 
type  and  habits  of  life  they  largely  resemble  the 
Tagals.  The  Sulu  chain  of  islands,  which 
stretches  between  Mindanao  and  North  Borneo, 
is  peopled  by  the  Moros,  who  are  also  found  on 
the  Bomfawest  coasts  of  Mindanao,  and  Balabec, 
as  well  as  on  the  south  coast  of  Palawan,  or 
Paragua  Island.  Their  origmal  seat  was  un- 
doubtedly Borneo,   from  which  they  have  de- 


rived their  Mohammedan  faith,  and  most  of  their 
social  usages.  They  have  nothing  in  common 
with  the  peoples  farther  north  and  have  stoutly 
resisted  all  attempts  to  Christianize  them.  They 
were  once  the  fiercest  pirates  of  the  archipelago 
and  lived  by  ravage  and  robbery.  The  natives 
of  the  northern  islands,  upon  whom  they  once 
preyed,  as  they  learned  from  the  Spaniards  the 
use  of  firearms,  and  modem  methods  of  war-  " 
fare,  were  able  successfully  to  repel  the  raids 
of  the  Moros,  whose  primitive  weapons  could 
not  cope  with  repeating  rifles  and  Gatling  guns. 

As  the  mountains  are  the  last  refuge  of  lib- 
erty in  a  conquered  country,  so  also  are  they 
the  last  lurking  place  of  savagery  and  barbarism. 
The  interior  of  Luzon  and  several  other  islands 
is  mountainous  and  uncultivated;  here  lurk  the 
savage  tribes  whom  two  hundred  years  of  Span- 
ish mle  have  failed  to  civilize  or  even  subdue. 
These  arc  reckoned  at  half  a  million  souls,  have 
many  languages  and  dialects,  and  are  in  greatest 
force  among  the  mountain  fastnesses  of  central 
Mindanao.  While  some  of  these  tribes  are 
peaceful  and  inclined  to  commerce  and  industry, 
a  large  section  shows  the  warlike  spirit  that 
urges  them  to  live  on  rapine.  The  Negritos,  or 
Little  Negroes,  dwell  in  the  higher  ranges  of 
Luzon  and  Negro;  thejr  are  black  in  skin,  and 
dwarfish  in  stature;  they  are  evidently  a  de- 
generate race,  doomed  to  early  extinction. 

The  Spaniards  appear  to  have  done  very  lit- 
tle to  investigate  the  antiquities  of  the  Filipino 
races.  There  is  a  vast  field  of  exploration 
open  to  ethnologists  and  archaeologists  in  this 
remarkable  archipelago,  which  possesses  a  liter- 
ature of  its  own  in  poetry  and  folk-lore,  and 
has  derived  from  Malay  and  Indian  invaders 
such  arts  as  metallurgy  and  weaving,  in  both 
of  which  arts  many  of  the  tribes  are  exceedingly 
expert.  The  ethnologists  of  the  Smithsonian 
Institution  have  afready  turned  their  attention  in 
this  direction,  and  the  United  States  Treasury 
Department  is  putting  every  possible  facility  in 
the  way  of  those  who  are  trying  to  unravel  the 
story  of  the  savage  navigators  who  first  cruised 
in  the  channels  of  the  Philippine  ardiipelago. 
See  Philipfines. 

Filix.     See  Fern,  Male. 

Fillans,  James,  Scottish  sculptor:  b.  Wil* 
sontown,  Lanarkshire,  27  March  1808;  d.  Glas- 
gow 12  Sept.  1852.  After  acquiring  some  local 
celebrity  in  Paisley  by  his  portrait-busts,  he 
proceeded  to  Glasgow.  He  subsequently  visited 
Paris  to  improve  himself  in  his  art,  and  in  1836 
took  up  his  abode  in  London.  A  life-size  group 
in  marble,  the  <  Blind  Teaching  the  Blind, >  was 
exhibited  by  him  in  Glasgow,  and  produced  a 
great  sensation.  Other  admirable  works  of  his 
are:  ^The  Boy  and  Fawn,^  a  statue  of  Sir 
James  Shaw  (m  Kilmarnock),  and  a  bust  of 
Prof.  Wilson. 

Fillet  (i)  In  ordinary  language,  a  narrow 
band, of  metal,  linen,  or  ribbon  worn  round  the 
head.  Sacred  fillets  were  those  worn  by  the 
priests  of  Greece  and  Rome.  Also  portions  of 
meat  or^fish  removed  from  the  bone  and  served 
either  flat  or  rolled  together  and  tied.  (2)  In 
architecture,  a  small  flat  face  or  band  used  prin- 
cipally between  moldings  to  se{>arate  them  from 
each  other  in  classical  architecture ;  in  th« 
Gothic,  Earl;^  English,  or  decorated  styles  of 
architecture,  it  is  also  used  on  larger  moldings 
and   shafts.    Also   the  projection   between  the 
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flutes  of  a  column.  (3)  In  anatomy,  that  part 
of  the  sensory  nervous  tract  lying  in  its  passage 
from  the  decussation  of  the  sensory  columns  to 
the  internal  capsule.  Disease  or  disturbance  of 
the  fillet  usually  results  in  a  form  of  generalized 
anaesthesia.  See  Apoplexy;  ll£i£iANiESTH£SiA ; 
Hemiplegia. 

Fill'more,  Millard,  American  statesman, 
13th  President  of  the  United  States :  b.  Siunmer 
Hill,  Cayuga  County,  N.  Y.,  7  Feb.  1800;  d. 
Buffalo  8  March  1874.  He  studied  law  in  his 
native  county  and  in  1821  removed  to  Erie 
County,  and  pursued  his  legal  studies  in  the 
city  of  Buffalo.  In  1827  he  was  admitted  to  the 
bar  and  in  1829  commenced  his  political  career 
as  a  representative  of  Erie  County  in  the  State 
legislature,  and  in  1832  he  was  elected  to  the 
Congressional  House  of  Representatives.  For  a 
number  of  vears  he  alternated  between  political 
life  and  the  exclusive  practice  of  his  pro- 
fession, rising  steadily  in  the  general  estnna- 
tion  as  an  able  lawyer  and  consistent  and  prom- 
ising leader  of  the  Whig  party.  Elected  in  1847 
comptroller  of  the  State  of  New  York,  he  en- 
joyed in  1848  the  still  higher  honor  of  being 
elected  by  his  party  as  Vice-President  of  the 
United  States.  The.new  President,  Gen.  Taylor, 
entered  on  his  office'  in  March  1849,  and  on  his 
sudden  death  in  July  1850,  Fillmore  became,  in 
virtue  of  his  office.  President  of  the  United 
States.  He  was  installed  in  the  White  House 
at  what  was,  in  several  respects,  a  critical  mo- 
ment in  the  history  of  the  Union.  It  was  the 
era  of  the  Lopez  expedition  against  Cuba;  and 
of  a  more  than  usual  bitterness  in  the  relations 
between  North  and  South  on  the  slavery  ques- 
tion. Fillmore  made  Daniel  Webster  his  secre- 
tary of  state,  an  appointment  which  strengthened 
and  popularized  his  administration.  President 
Fillmore's  messages  favored  the  fugitive  slave 
law.  and  recommended  a  protective,  but  not  a 
prohibitory,  tariff.  Under  his  presidency  Cali- 
fornia was  admitted  as  a  new  State  into  the 
Union.  He  was  the  candidate  of  the  American 
party  for  the  presidency  in  1856,  but  he  re- 
ceived a  very  small  minority  of  votes.  After 
his  retirement  from  public  life  he  resided  in 
Buflfalo,  N.  Y. 

Film,  a  transparent,  flexible  substance 
used  as  a  substitute  for  glass  plates  for  portable 
photographic  work.  It  consists  of  a  strip  of 
celluloid  which  is  treated  with  a  sensitized  coat- 
ing, the  same  as  is  used  on  plates  (see  Photog- 
raphy). This  strip  is  wound  on  rollers,  and 
so  placed  in  the  camera  that  it  may  be  un- 
wound from  one  roller,  exposed,  and  rolled  on 
another.  The  film  is  made  from  liquid  cellulose, 
formed  by  dissolving  gun-cotton  in  amylacetate, 
or  other  solvent.  It  can  be  made  in  any  length 
desired  by  stripping  the  liquid  from  a  polished 
surface  by  a  revolving  wheel. 

FU'mcr,  Sir  Robert,  English  political 
writer  of  the  Caroline  age:  d.  1653.  He  was 
educated  at  Trinity  College,  Cambridge,  and 
became  an  active  Royalist.  He  wrote  in  advo- 
cacy of  the  divine  right  of  kings,  and  was 
knighted  by  Charles  I.  His  uncompromising 
defense  of  absolution  made  him  a  marked  man, 
and  his  views  were  strongly  controverted  by 
Algernon  Sidney  and  Locke.  Undoubtedly  his 
most  important  work  is  ^Patriarcha;  or  the 
Natural   Power  of  Kings^    (1680). 


Filmy  Ferns.  See  Filiccdes  (7)»  under 
Ferns  and  Fern  Allies. 

Filon,  Auguste,  6-goost  fe-16n,  French 
historian :  b.  Paris,  France,  7  June  1800 ;  d.  there 
I  Dec.  1875.  A  commanding  point  of  view  and 
alluring  style  are  conspicuous  throughout  his 
^Comparative  History  of  France  and  England^ 
(1832) ;  ^The  Spiritual  Power  in  its  Relations 
with  the  SUte^  (1844)  ;  ^History  of  the  Roman 
Senate^  (1850) ;  ^History  of  the  Athenian 
Democracy^  ( 1854) ;  and  several  other  im- 
portant historical  works.  ' 

Filoti,  Pierre  Marie  Augustin,  peSr  ma-re 
6-goo-st2ln  fe-16h,  French  critic:  b.  1841.  He 
is  the  son  of  A.  Filon  (q.v.),  and  was  tutor  of 
the  Prince  Imperial  1867-70.  He  is  the  literary 
editor  of  the  ^ Revue  Bleu^  and  is  the  author 
of  ^Guy  Paton^  (1862);  *Les  mariages  de 
Londres^  (1875) ;  ^Histoire  de  la  litterature 
anglaise^  (1883) ;  ^Prosper  Merimee>  (1894) ; 
^English  Profiles,^ 

Filter  and  Filtration.  In  chemical  tech- 
nology the  process  of  filtration  consists  in  pass- 
ing a  liquid  through  a  porous  or  fibrous  solid, 
for  the  purpose  of  removing  certain  elements  of 
the  liquid.  In  chemical  analysis  in  the  wet  way, 
filtration  is  resorted  to  continually,  in  order  to 
separate  precipitates  from  the  liquids  in  which 
they  are  suspended.  The  filters  used  for  this 
purpose  consist  of  sheets  of  a  special  kind  of 
bibulous  paper,  which  should  consist  of  almost 
absolutely  pure  cellulose,  so  that  it  will  leave 
practically  no  ash  when  burned.  The  precipi- 
tate, when  it  has  all  been  deposited  upon  the 
filter  paper,  and  has  been  thoroughly  washed,  is 
transferred,  together  with  the  paper,  to  a  plati- 
num crucible,  in  whkh  it  is  heated  until  the 
paper  has  become  entirely  burned  away,  and 
nothing  is  left  but  the  precipitate  that  is  to  be 
weighed.  Gelatinous  precipitates  filter  very 
slowly,  and  for  this  reason  it  is  usual  for 
chemists  to  pay  careful  attention,  to  such  little 
details  of  manipulation  as  tend  to  cause  the  pre- 
cipitate to  take  as  granular  a  form  as  possible, 
so  that  the  filtration  may  be  performed  rapidly. 
When  the  object  of  the  filtration  is  merely 
to  remove  solid  particles  that  are  suspended  in 
a  liquid,  and  a  quantitative  estimate  of  these 
solids  is  not  desired  other  materials  than  paper 
are  often  used  as  filtering  media  with  advan- 
tage. Thus  the  liquid  may  be  passed  through 
plugs  of  asbestos  fibres,  or  of  glass  wool,  these 
particular  sub^ances  being  very  useful  when  the 
liquid  to  be  filtered  is  of  a  corrosive  nature, 
like  a  strong  mineral  acid.  Filtration  through 
porous  plugs  is  often  hastened  by  creating  a 
partial  vacuum  on  that  side  of  the  plug  toward 
which  it  is  desired  that  the  liquid  shall  fk)w, 
and  aspirators,  or  special  filter  pumps,  are  con- 
structed for  this  purpose.  When  it  is  desired 
to  remove  such  minute  bodies  as  bacteria  from 
a  liquid  in  which  they  are  suspended,  it  is  com- 
mon to  pass  the  liquid  through  a  solid  septum  of 
unglazed  porcelain,  though  it  has  been  found 
that  nearly  all  such  bodies  can  be  removed 
by  filtration  through  a  sufiiciently  thick  mass 
of  sand.  Cities  which  must  obtain  their  drink- 
ing water  from  rivers  polluted  by  sewage  from 
other  towns  and  cities  are  now  supplied  with 
water  of  very  good  quality  by  filtering  the  river 
water  through  beds  of  sand  some  feet  in  thick- 
ness, and  statistics,  in  such  cases,  have  showf* 
that   the   installation  of   such   filtration  plants. 
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Is  often  attend^  by  an  almost  incredible  de- 
crease in  the  death  rate  from  typhoid  fever 
and  other  analogous  diseases.  See  Water  Puri- 
fication. 

Filth-disease,  an  old  term  of  little  scien- 
tific meaning  at  the  present  time.  Modern 
theories  of  disease  predicate  definite  infecting 
agents.  Dirt  and  filth  of  themselves  are  not 
necessarily  associated  with  any  known  disease. 
If  perchance  collections  of  filth  become  con- 
tammated  with  the  dejecta  of  people  suffering 
from  infectious  diseases,  then  the  filth,  through 
the  agency  of  flies  or  other  insects,  may  become 
a  source  of  infection.  See  Contagion;  Hy- 
girne;  Infection. 

Pin  de  Sieclc.  ilh  de  si-a'-kl  («the  end  of 
the  century*),  supposed  to  particularly  mark 
the  close  of  the  19th  century,  regarded  as  a 
period  of  emancipation  from  the  traditional 
moral  and  social  state  of  disorder. 

Finance  relates  to  the  revenues  and  ex- 
penditures, the  pecuniary  resoufces  and  disburse- 
ments of  a  nation,  state,  corporation,  or  individ- 
tial.  It  is  a  word  of  ancient  usage,  introduced 
into  England  through  Normandy,  and  derived, 
according  to  Uttre,  from  an  old  and  now  obso- 
lete French  verb,  finer,  which  was  used,  in  its  re- 
stricted sense,  to  signify  arriving  at  a  final  set- 
tlement by  payment  of  money,  or  finding  the 
ways  and  means  thereto.  In  Berner's  ^Froissart^ 
1533  occurs  the  word  finance:  ^So  he  was  put 
to  his  fynanse  to  pay  XXII.  thousande  franks 
of  France  and  the  companyons  of  the  Englysshe 
garysons  in  Champaigne  payed  the  sayd  ran- 
saume.* 

The  prosperity  of  nations  has  often  depended 
on  the  ability,  tact  and  wisdom  of  their  financial 
ministers.  In  France,  Colbert  and  Necker;  in 
England,  Godolphin  and  Peel ;  in  America,  Ham- 
ilton, Gallatin,  and  Chase  have  been  regarded  as 
showing  eminent  ability  in  finance.  The  prin- 
cipal object  in  the  study  of  finance  is  to  arrive 
at  the  fundamental  principles  that  should  govern 
the  taxes,  customs,  and  income,  the  credit,  loans, 
and  currency,  and  all  that  is  connected  with 
the  revenues  and  necessary  expenditures 
of  a  people.  This  may  perhaps  be  best  ob- 
tained from  the  experience  of  the  past  as  told  in 
history.  There  we  find  that  practical  and  sound 
finance  must  have  due  regard  to  the  laws  of 
trade, —  which  like  the  laws  of  nature  are  never 
opposed  or  disregarded  with  impunity,— that  it 
must  insist  upon  the  faithful  execution  of  conr 
tracts,  and  see  that  taxes  are  never  allowed  to 
injure  the  source  of  income.  Hume  wrote  that 
*one  of  the  chief  causes  of  the  destruction  of  the 
Roman  empire  was  the  alteration  which  Con- 
stantine  introduced  into  the  finances,  by  substi- 
tuting an  universal  poll-tax  in  lieu  of  almost  all 
the  tithes,  customs,  and  excises  which  formerly 
composed  the  revenues  of  the  empire  The  peo- 
ple in  all  the  provinces  were  so  oppressed  by  the 
publicans  (tax-gatherers)  that  they  were  glad  to 
take  refuge  under  the  conquering  arms  of  the 
barbarians.® 

Colonial  Finance. —  The  colonial  history  of 
America  is  replete  with  interesting  problems  and 
experiments  in  finance.  To  find  ways  and  means 
to  support  the  necessary  expenses  of  their  respec- 
tive governments  and  to  carry  on  tbe  Indian 
wars  war.  perplexing  to  all  the  colonies.  Tax- 
ation was  not  a  right  of  sovereignty.  The  early 
settlers  held  and  handed  down  the  principle  (a 


principle  which  Lord  Chatham  in  his  speeches  in 
Parliament  stated  had  long  been  acknowledged 
in  England)  that  taxes  are  a  voluntary  donation 
from  the  people  to  the  government.  The  early 
settlers  declared  emphatically  that  there  should 
be  no  titles  of  nobility,  no  prerogatives,  that  no 
man's  property  should  be  taken  for  the  public  use 
without  his  being  indemnified*  They  claimed 
that  every  man  should  bear  his  portion  of  the 
public  expenses,  but  if  expenses  were  incurred 
for  purposes  in  which  the  individual  and  his 
property  were  not  benefited,  for  such  he  could 
not  be  taxed  Money  was  scarce^  trade  was  fre- 
quently carried  on  by  barter  and  it  is  not  there- 
fore, surprising  that  the  colonies  resorted  to  the 
issue  of  paper  money.  Massachusetts  was  the 
first  to  set  the  example  and  the  other  colonies 
soon  followed,  with  the  result  that  whatever 
coins  existed  in  the  country  disappeared,  in 
obedience  to  the  rule  that  the  poorer  currency 
drives  out  the  richer.  Another  instructive  les- 
son in  the  financial  history  of  the  colonies  was 
the  legislative  attempts  to  fix  the  prices  at  which 
commodities  should  be  bought  and  sold  and 
labor  employed.  .  These  regulations  were  in  con- 
flict with  the  laws  of  trade  and  proved  futile,  or 
disastrous. 

Finances  of  the  Revolution. — *The  first  finan- 
cial operation  of  what  was  to  become  the  United 
States,**  was  a  loan  of  i6,ooo  obtained  in  1775  by 
the  Continental  Congress  *for  the  use  of  Amer- 
ica.* Franklin  (q,v.)  urged  that  Congress 
should  continue  to  raise  money  by  loans  rather 
than  resorc  10  the  issue  of  paper  currency,  but  the 
majority  of  the  delegates  thought  otherwise. 
^Do  you  think,  gentlemen,*  cried  one,  ^that  I 
will  consent  to  load  my  constituents  with  taxes, 
when  we  can  send  to  our  printer  and  get  a 
wagon-Joad  of  money,  one  ouire  of  which  will 
pay  for  the  whole?®  The  first  issue  of  paper 
was  $3,000,000,  and  in  December  1775  $3,000,000 
more  were  ordered.  The  certificates  or  notes 
were  to  be  redeemed  by  the  States  during  the 
four  years  beginning  with  1783. 

In  December  1777  John  Adams  (q.v.)  wrote 
to  Elbridge  Gerry  (q.v.),  *The  man  who  lent 
another  iioo  in  gold  lour  years  ago  and  is  paid 
now  in  paper  cannot  purchase  with  it  one  quarter 
part  in  pork,  beef,  or  land  of  what  he  could 
when  he  lent  the  gold.*  Two  years  later  he 
could  not  have  purchased  one  thirty-eighth  part. 

The  rapid  decline  in  the  value  of  this  cur- 
rency caused  great  distress  and  suffering,  re- 
duced many  persons  from  affluence  to  poverty, 
and  is  said  to  have  injuriously  affected  the  moral 
ideas  of  the  people.  After  declining  from  100  to 
I,  it  ceased  in  1781  to  pass  as  money  and  ^bar- 
ber shops  were  papered  in  jest  with  the  bills.*  « 
The  amount  of  this  paper  money  issued  by  Con-  *' 
ffress  was  stated  by  Franklin  to  have  been 
$200,000,000,  but  Dewey  in  his  recent  ^History  of 
the  Financial  History  of  the  United  States^  says 
the  total  amount  issued  exceeded  $240,000,000. 
As  the  bills  had  been  poorly  printed",  tliey  were 
easily  counterfeited  and  the  counterfeits  were 
.so  numerous  and  perfect  (some,  it  is  alleged, 
were  manufactured  in  England)  that  the  redemp- 
t!on  of  the  genuine  notes  would  have  been  diiR- 
-eult  even  if  the  means  to  redeem  them  existed. 

In  the  meantime,  after  other  attempts  to  raise 
money  by  appeals  to  the  States  and  confiscation 
of  the  property  of  Tories  with  small  resnlts. 
Congress  again  resorted  to  loans.  In  1783,  thfe 
loans     of    the    United-   States     amounted     to 
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$42,ooo,ooa  of  which  $7,885^5  were  obtained 
abroad.  To  meet  the  interest  on  foreign  loans, 
money  was  borrowed  in  Europe.  Home  cred- 
itors at  that  time  received  no  interest,  and 
some  sold  their  claims  at  one  tenth  of  the  face 
value.  After  the  adoption  of  the  Federal  Con- 
stitution these  claims  were  paid  at  their  full  face 
value  by  Hamilton. 

On  20  Feb.  1781,  Robert  Morris  (q.v.)  was 
made  superintendent  of  finance.  He  took  the 
office  with  the  stipulation  that  he  should  have 
full  power  to  remove  all  whom  he  thought  unfit 
for  their  positions  in  the  Treasury  Department. 
He  began  his  reform  by  curtailing  expenses  and 
opposing  unnecessary  expenditures.  He  intro- 
duced system  and  order,  improved  the  fpreign 
credit,  established  a  bank  that  was  of  great  ser- 
vice to  the  government,  ^d  when  all  other 
sources  of  income  failed,  he  used  his  own  credit. 
He  remained  in  office  about  three  years,  and  for 
five  years  thereafter  chaos  is  said  to  have  reigned 
in  the  treasury.  A  decade  had  not  passed  after 
America's  experience  with  continental  paper 
money  before  France  began  the  issue  of 
assignats  which  had  results  even  more  disas- 
trous. 

On  the  organization  of  the  Federal  govem- 
ment  in  1789,  Alexander  Hamilton  (q.v.)  was 
appointed  secretary  of  the  treasury.  The  public 
credit  was  at  that  time  in  the  lowest  state  of  de- 
pression;, its  fiscal  resources  were  unknown,  as 
no  statistical  account  of  the  resources  of  the 
country  had  been  attempted.  He  organized  the 
Treasury  Department,  with  a  treasurer,  comi>- 
troUer,  register,  and  auditor,  and  introduced  the 
system  of  warrants  which  exists  to-day.  When 
he  made  his  first  report  to  Congress  and  in- 
<iuired  whether  he  should  make  it  verbally  or  in 
writing,  they  replied  that  they  would  receive 
it  in  writing,  and  so  all  secretaries  have  sub- 
mitted written  reports.  His  official  reports  are 
considered  masterpieces.  He  established  the 
public  credit  on  a  firm  basis  and  retired,  after 
being  secretary  somewhat  more  than  hve  years, 
with  the  reputation  of  being  one  of  the  gfreattst 
financiers  of  the  age. 

Among  the  salient  points  in  American  finance 
is  the  administration  of  Albert  Gallatin  (q.v.). 
To  his  suggestion,  when  he  was  a  member  of  the 
House,  was  due  the  first  formation  of  the  Com- 
mittee of  Ways  and  Means.  Appointed  secretary 
of  the  treasury  by  Jefferson  in  1801  and  contin- 
ued in  office  by  Madison  in  1809,  he  served  the 
long  period  of  12  years.  He  was  zealous  in  the 
cause  of  economy  and  reduced  the  public  debt 
from  $83,000,000  in  1801  to  about  $50,000,000 
-when  he  retired  in  April  1813,  and  he  had  pro- 
vided funds  for  the  purchase  of  Louisiana  and 
for  the  early  expenses  of  the  War  of  1812.  He 
held  that  expenses  incurred  for  war  should  be 
paid  from  loans  and  that  taxes  should  not  be 
imposed  except  to  meet  the  annual  expenses  of 
the  government  on  a  peace  basis  and  interest  on 
the  public  debt,  and  that  the  debt  would  gradu- 
ally be  paid  from  the  surplus  revenue  caused 
by  the  development  and  growth  of  the  country. 

In  1835  the  United  States  stood  in  the  re- 
markable position  of  a  nation  without  debt.  In 
that  and  the  following  year,  nearly  $40,000,000 
came  into  the  treasury  frcm  the  sales  of  public 
lands.  Congress  voted  to  distribute  to  the  States 
all  the  surplus  over  $5,000,000.  About  $28,000,000 
were  distributed,  but  before  the  balance  was  paid 


a  severe  panic  spread  over  the  country;  the 
banks,  including  those  that  held  the  government 
deposits,  suspended,  and  the  government  found 
itself  on  the  verge  of  bankruptcy.  The  law 
authorizing  further  distribution  was  repealed. 

The  law  establishing  the  independent  treasury, 
often  called  the  sub-treasury,  was  enacted  July 
1840  and  was  repealed  13  Aug.  1841.  August 
1846  the  law  was  re-enacted.  The  independent 
treasury  now  exists  with  an  assistant  treasurer  in 
Washington,  New  York,  Boston,  Philadelphia, 
New  Orleans,  Charleston,  St  Louis,  Chicago, 
and  San  Francisco. 

During  the  panics  of  1857  the  United  States 
government,  having-  its  money  in  the  independent 
treasury,  was  able  to  meet  all  its  obligations 
promptly  and  has  been  enabled  in  later  panics  to 
afford  relief  to  the  community  by  purchase  of 
United  States  bonds  or  prepayment  of  interest. 
Although  sound  finance  seems  to  require  that  the 
government  should  interfere  the  least  possible  in 
the  affairs  and  btisiness  of  the  people  and  that  it 
should  not  assume  paternal  functions,  there  are 
times  when  its  brief  assistance  appears  justifi.- 
able. 

Finances  of  the  Civil  War. —  Salmon  P. 
Chase  (q.v.)  became  secretary  of  the  treasury 
7  March  1861,  In  the  beginning  it  was  thought 
that  the  War  would  be  of  short  duration,  and 
when  Congress  was  convened  in  special  session 
in  July  1861  attention  was  given  to  obtaining 
money- by  loans,  rather  than  by  any  great  in- 
crease of  taxation.  Accordingly,  Congress  au- 
thorized a  loan  of  $250^000,000  in  3-ycar  7-30 
treasury  notes  and  in  20-year  bonds  with  interest 
not  to  exceed  7  per  cent,  or  in  lieu  of  a  portion 
of  said  loan  the  secretary  was  authorized  to  ps^y 
salaries  or  other  debts  or  exchange  for  coin, 
non-interest  bearing  treasury  notes  payable  on 
demand  and  receivable  for  all  public  dues,  to  the 
extent  of  $50^000,000.  Qothed  with  this  author- 
ity, Mr.  Chase  invited  representatives  from  the 
banks  of  New  York,  Boston,  and  Philadelphia  to 
meet  him  in  New  York.  The  result  of  the  con- 
ference was  an  agreement  by  the  banks  of  the 
three  cities  to  advance  to  the  government  at  once, 
or  as  wanted,  on  the  secretary's  drafts  in  favor 
of  the  assistant  treasurer,  $50,000,000  in  consid- 
eration of  which  the  secretary  agreed  to  appeal 
to  the  people  for  a  subscription  to  a  national 
loan  on  3-year  notes  bearing  7-30  per  cent  inter- 
est, and  to  pay  over  the  proceeds  of  the  subscrip- 
tions to  the  banks  and  to  make  good  any  d^- 
ciency  by  delivering  to.  them  7-30  notes.  The 
agreement  was  faithfully  fulfilled.  Books  of 
subscription  to  the  national  loan  were  opened 
in  all  parts  of  the  loyal  States  and  the  people 
i^esponded  with  enthusiasm  and  alacrity.  About 
^5,000,000  were  thus  subscribed  and  paid  to  the 
tanks  and  the  remainder  was  made  good  by  the 
delivery  of  the  promised  7-30S.  This  operation 
enabled  the  banks  to  make  a  second  advance  of 
$50,000,000  nearly  on  the  same  terms.  They  at- 
tempted to  furnish  a  third  $50,000,000  in  exchange 
for  the  20-year  bonds,  but  the  market  price  of 
the  bonds  declined,  the  banks  were  unable  to  sell 
them,  and  30  Dec.  1861,  the  banks  of  New  York 
suspended  specie  payments  and  their  example 
was  followed  throughout  the  country.  On  25 
Feb.  1862,  Congress  authorized  the  issue  <rf 
$150,000,000  of  legal  tender  notes.  The  measure 
met  with  great  opposition ;  bankers  and  members 
of  the  boards  of  trade  of  different  cities  hastened 
to  Washington  to  use  their  influence  against  it» 
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and  the  press  very  generally  denounced  it  But 
the  suspension  of  the  banks  made  it  certain  that 
the  government  could  no  longer  obtain  coin  on 
loans.  Secretary  Chase  had  wished  to  avoid  the 
necessity  of  making  notes  of  any  kind  a  legal 
tender  and  with  that  object  had  proposed  to  the 
banks  several  plans  including  a  national  banking 
system;  but  they  were  slow  to  give  their  unani- 
mous consent.  As  the  secretary  had  not,  in  any 
report  made  by  him  to  Congress,  suggested  the 
expediency  of  making  the  notes  of  the  United 
States  legal  tender,  some  of  the  members  of  the 
House  desired  to  be  assured  of  his  views  before 
voting  on  the  measure;  and  the  Committee  of 
Ways  and  Means  formally  asked  his  opinion  as 
to  the  necessity  and  propriety  of  the  immediate 
passage  of  the  bill.    Mr.  Chase  replied : 

It  is  not  unknown  to  the  Committee  that  I  have  felt 


nor  do  I  wish  to  conceal  that  I  now  feel  a  great 
aversion  to  making  anything  but  coin  a  legal 
fender  in  payment  of  debts.     It  has  been   my  anxious 


wish  to  avoid  the  necessity  of  said  legislation. 
It  is,  however,  at  present  impossible,  in  conse- 
quence of  the  lar^e  expenditures  entailed  by  the 
war  and  the  suspension  of  the  banks,  to  procure  suffi- 
cient coin   for   disbursements,  and  it  has  therefore  be- 


come indispensablv  necessary  that  we  should  resort  to 
the  issue  of  United  States  notes.  The  making 
them  a  legal  tender  might,  however,  still  be  avoided  if 


the  willingness  manifested  by  the  people  generally,  by 
railroad  companies  and  by  many  of  the  banking  insti- 
tutions to  receive  them  and  pay  them  as  money  in  all 
transactions  were  absolutely  or  practically  universal, 
but  unfortunately  there  are  some  persona  and  some  in- 
stitutions which  refuse  to  receive  and  pay  them  and 
whose  action  tends  not  merely  to  the  unnecessary  depre- 
ciation of  the  notes,  but  to  establish  discriminations 
In  business  against  those  who,  in  this  tnatter,  give  &  cor- 
dial support  to  the  government,^  and  in  favor  of  those 
who  do  not.  Such  discriminations  should  if  possible 
be  prevented  and  the  provision  making  the  notes  a  legal 
tender,  in  a  great  measure  at  liaM,  prevents  it  by  put- 
ting all  citizens  in  this  respect  on  the  same  level  both 
of  rights  and  duties. 

After  the  reading  of  this  letter  in  the  House 
the  bill  was  passed.  On  ii  July  1862  Congress 
authorized  another  issue  of  $150,000,000,  and 
by  acts  of  17  January  and  ^  March  1863  a  third 
issue  of  $150,000,000,  makmg  a  total  issue  of 
$450,000,000.  The  issue  of  these  legal  tender 
notes  was  followed  by  a  great  rise  in  the  prices 
of  food  and  other  commodities.  Gold  went  to 
a  premium  and  fluctuated  from  day  to  day.    In 

1862  $100  in  gold  sold  for  $130  in  paper,  and  in 

1863  the  variations  were  between  $125  and  $160. 
On  17  June  1864  a  hill  was  enacted  to  prevent 
speculation  in  gold.  It  declared  unlawful  any 
contract  to  purchase  or  sell  gold  to  be  delivered 
on  any  day  subsequent  to  that  on  which  the  con- 
tract was  made,  or  any  contract  for  sale  and 
delivery  of  gold  coin  or  bullion,  of  which  the 
person  making  such  contract  was  not  in  actual 
possession  at  time  of  making  the  contract.  This 
legislation,  designed  to  reduce,  had  the  effect  of 
advancing  the  price  of  gold.  On  17  June  gold 
was  selling  at  $195,  by  30  June  gold  was  $250, 
and  2  July,  15  days  after  its  passage,  the  law  was 
repealed. 

California  alone  of  the  loyal  States  continued 
throughout  the  War  on  a  gold  basis,  her  people 
refusing  to  accept  paper  money. 

In  1863  the  National  Bank  Act  was  passed 
with  the  beneficial  results  of  establishing  a  uni- 
form bank  currency  in  place  of  the  currency  of 
tState  banks,  which  often  circulated  with  diffi- 
culty and  at  a  discount  outside  the  limits  of 
their  respective  States.  As  the  act  required  the 
national  banks  to  hold  a  certain  amount  of 
United  States  bonds  and  to  pledge  United  States 


bonds  at  Washington  as  security  for  the  bank 
circulation,  it  made  an  extra  demand  for  the 
bonds.    See  Bakks  and  Banking. 

In  the  creation  of  debt  by  loans  or  otherwise, 
Mr.  Chase  kept  four  objects  steadily  in  view: 
(i)  moderate  interest;  (2)  general  distribution; 
(3)  future  controllability;  (4)  incidental  util 
ity. 

At  the  close  of  the  war  Secretary  Hugh  Mc- 
Culloch  (q.v.)  urged  the  resumption  of  specie 
payments,  holding  that  the  legal  tender  acts  were 
only  a  war  measure.  In  April  1866  Congress  au- 
thorized the  retirement  of  $10,000,000  within  six 
months,  and  not  more  than  $4,000,000  any  one 
month  thereafter, —  $44,000,000  were  thus  retired 
when  further  reduction  was  suspended  by  act 
of  4  Feb.  1868.  The  legal  tender  notes  thus  re- 
duced to  $356,000,000  were  increased  in  1873-4 
by  Secretary  Richardson,  who  issued  $26,ooo,Ocx> 
in  purchase  of  bonds.  In  1874  Congress  passed  a 
bill  to  increase  the  amount  of  legal  tender  noteitf 
to  $400,000^000,  but  President  Grant  (q.v.)  ve- 
toed the  bill  in  his  memorable  message  of  22 
April  1874. 

Silver  Currency, —  In  the  meantime  the  prod- 
uct of  silver  mines  in  the  United  States  was  in- 
creasing at  a  remarkable  rate.  In  1861  the  an- 
nual product,  at  its  coini^ng  value,  was 
$2,000,000;  in  1864.  $11, 000^)00 ;  in  1871, 
$26,000,000;  in  1875,  $30,000,000;  In  1910  it  was 
$30,ooo^ooa  The  act  of  28  Feb.  187^  whidi  be- 
came a  law  notwithstanding  the  President's  veto» 
authorized  the  coinage  of  standard  silver  dollars 
and  made  them  legal  tender  at  their  nominal 
value  for  all  debts  and  dues,  pubhc  and  private, 
except  where  otherwise  expressly  stipulated  in 
the  contract,  and  authorized  the  holders  of  silver 
dollars  to  deposit  the  same  in  sums  not  less  than 
10  dollars  and  to  receive  therefor  silver  certifi- 
cates which  shall  be  receivable  for  customs, 
taxes,  and  all  public  dues,  and  when  so  received 
may  be  reissued.  The  secretary  was  also  directed 
to  purchase  silver  bullion  at  the  maiicet  price,  not 
less  than  $2,000,000  nor  more  than  $4,000,000  per 
month  and  coin  the  same  into  silver  dollars. 

Four  years  later  in  1882  in  order  to  increase 
the  output  and  circulation  of  silver  dollars,  Con- 
gress authorized  the  secretary  of  the  treasury  to 
transport,  free  of  charge,  silver  coins  when  re- 
quested to  do  so,  provided  an  e^ual  amount  in 
coin  or  currency  was  deposited  m  the  treasury 
by  the  applicant. 

Under  the  act  of  1878  and  prior  to  14  July 
1890  the 

Total  amount  of  bulUon  purchased  was. . . .  $308,199,162 
Total  dollars  coined 378,166,79$ 

Seigniorage  or  gain  to  U.  S.  government. .  $  69,967,631 

The  act  of  14  July  1890  authorized  the  pur- 
chase of  silver  bullion  at  its  market  price,  at  the 
rate  of  4,500,000  ounces  per  month  to  be  paid 
for  by  legal  tender  treasury  notes  redeemable 
*in  coin.®  Said  notes  when  redeemed  to  be  re- 
issued. Upon  the  demand  of  the  holder  of  any 
of  these  treasury  notes,  the  secretary  was  di- 
rected to  redeem  these  notes  in  gold  or  silver  at 
his  discretion  *it  being,*  so  the  act  reads,  *^the 
established  policy  of  the  United  States  to  main- 
tain the  two  metals  on  a  parity  with  each  other 
upon  the  present  legal  ratio  or  such  ratio  as  may 
be  provided  by  law.* 

During  the  14  years  ended  December  1892 
$450,000,000  new  paper  currency  ($325,000,000  of 
silver   certificates  and  $116,000,000  of  treasury 
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certificates)  had  been  put  in  circulation.  Under 
this  great  volume  of  currency,  the  year  1893 
commenced  with  great  expectations  of  increas- 
ing business  prosperity,  but  in  the  spring  doubts 
and  distrust  spread  over  the  country,  people 
began  to  hoard  gold  and  one  of  the  greatest 
panics  of  the  century  followed. 

To  meet  the  expenditures  of  the  war  with 
Spain  in  1898  a  loan  of  $400,000,000  in  3  per 
cent  bonds  was  authorized  by  act  of  13  June 
1898,  and  a  long  list  of  stamp  and  special  taxes 
imposed,  including  for  the  first  time  in  Federal 
taxation  the  very  un-American  tax  on  legacies. 
Of  the  3  per  cents  $100,000,000  were  at  once 
issued  as  a  popular  loan,  directly  to  the  peo- 
ple, preference  being  given  to  subscribers  of 
small  amounts,  $500  or  less.  The  loan  was 
largely  over-subscribed  and  the  bonds  went  im- 
mediately to  a  premium.  The  war  lasted  only 
four  months. 

The  important  act  14  March  1900,  enacted 
that  the  gold  dollar  of  25.8  grains  of  gold,  0.9 
fine,  shall  be  the  standard  unit  of  value,  and  all 
forms  of  money  issued  or  coined  by  the  United 
States  shall  be  maintained  at  a  parity  of  value 
with  the  standard,  and  it  shall  be  the  duty  of  the 
secretary  of  the  treasury  to  maintain  such  par- 
ity; it  also  provided  that  the  United  States 
notes  and  treasury  notes  issued  under  act  of 
14  July  1890  shall  be  redeemed  in  gold  coin,  and 
authorized  a  reserve  fund  of  $150,000,000  in 
gold  coin  and  bullion  to  be  used  only  for  re- 
demption purposes. 

The  accumulation  of  moneys  in  the  treasury 
was  in  1903  a  matter  of  much  concern  to  the 
administration  and  the  secretary,  under  the  sanc- 
tion of  law,  made  a  large  number  of  the  national 
banks  throughout  Hie  country  United  States  de- 
positaries, and  there  were  in  August  1903  on 
deposit  in  these  banks  $117,000,000  of  United 
States  funds. 

The  revenues  of  the  government  of  the 
United  States  from  all  sources  (by  warrants) 
for  the  fiscal  year  ended  30  June  191  o  were : 


Frotn  internal  revenue 

From  cttStoms 

From  profits  on  coina^,  bullion  deposits, 
etc 

Prom  revenues  of  the  District  of  Colum- 
bia   

Prom  «a1es  of  public  lands 

Prom  fees  —  consular,  letters  patent,  and 
lands 

From  navy  pension,  navy  hosintal,  clothing, 
axMl  deposit  funds 

From  forest  reserve  fund.  July,  1910 

From  tax  on  circulation  of  national 
temks 

From  pajrment  of  interest  by  Pacific  rail- 
ways   

From  sales  of  government  property 

From  customs  fees,  fines,  penalties,  etc 

From  immigrant  fund 


Sa8$.933.5Z9 
333,683,445 

4,1x9,809 

6,853.981 
6,355,797 

5,741,469 

1,057.315 
3,093,006 

3.333.0X1 

xo,o63 

1,664,903 

728,575 

4,179,148 


From  miscellaneoufi $6,244,568 

From  Soldiers'  Home  permanent  fund 811 ,  163 

From  Panama  canal 30,731,000 

From  sales  of  ordnance  material  and  powder.  378 , 48a 

From  pension  funds iia ,443 

Prom  sale  of  naval  vessels  and  army  trans- 
ports   18,438 

From  sale  of  lands  and  buildings 272,422 

From  tax  on  seal  skins 153 ,375 

From  trust  funds.  Department  of  State 394,341 

Prom  depredations  on  public  lands 362,697 

From  public  debt 31 ,674,282 

From  Postal  Service 224, 128,658 


Total  receipts S93i.3i4,665 

The  expenditures  for  the  same  period  were 
in  part : 

For  the  executive,  including  foreign  inter- 
course, public  buildings,  collecting  the 
revenues.  District  of  Columbia,  exscutive 
proper,  and  other  nuscellaneous  expenses. . 

For  the  military  establisfament,  including 
rivers  and  harbors,  forts,  ars^ials  seacoast 
defenses,  and  expenses  of  the  war  with 
Spain  and  in  the  Philippines 

For  the  naval  establishment,  including  con* 
struction  of  new  vessels,  nmcfainery,  arma- 
ment, equipment,  improvement  at  navy- 
yards,  and  expenses  of  the  war  with  Spain 
and  in  the  Philippines 

For  Indian  Service 

For  pensions 

For  mterest  on  the  public  debt 

For  deficiency  in  postal  revenues 

For  Postal  Service 

The  total  expenditures  of  the  Govsm- 
ment  for  all  purposes  in  19x0  was. . . . 


$355,345,595 
158,179.957 

i23tP74,ao8 
18,504, 13X 

160,690,4x6 

31,343,979 

8,495,6x3 

324,128,658 

S950, 795,418 


The  Congressional  appropriations  for  X9xx 

aggregate S663,735.795 

The  changes  in  the  amounts  of  the  several 
kinds  of  money  of  the  United  States  outside  the 
treasury  between  i  July  1909  and  i  Nov.  1910 
are  shown  in  the  table  below. 

The  estimated  population  o^  the  United 
States  I  July  1900  was  76^03,000  and  the  per 
capita  supply  of  money  outside  the  treasury 
was  $26.93.  The  estimated  population  and  the 
per  capita  supply  of  money  i  July  1910  were 
90,000j000  and  $34.33,  respectively. 

The  finance  reports  of  the  Treasury  Depart- 
ment show  receipts  and  expenditures  from  the 
beginning  of  the  government  to  the  present  time, 
and  contain  much  information.  From  them  it 
appears  that  the  expenditures  for  the  navy  did 
not  annually  amount  to  $10,000,000  until  1853. 
In  1910  they  were  $124,000,000.  The  most  strik- 
ing feature  in  the  national  expenditures  during 
recent  years  has  been  the  pensions.  In  1875,  ten 
years  after  the  close  of  the  Civil  War,  the 
amount  of  pensions  was  $29,450,000.  The  in- 
crease was  steady  till  1890,  when  they  amounted 
to  $87,000,000.    In  that  year  a  new  ^dependent 

tension®  law  was  enacted  and  they  jumped  to 
107,000,000.    In  1909  they  reached  their  highest 


THE  CHANGES  IN  THE  AMOUNTS  OF  THE   SEVERAL    KINDS   OF    MONEY,    ETC. 


Classes 

In  circulation 
I  July  1909 

In  circulation 
I  July  19 10 

Decrease 

Increase 

Gold  coin 

1599,337.698 
71,987,900 
132,331.798 
815,005,440 
477,717,324 
4.^03,415 
340,118,267 
665.538,806 

1590.877,993 
72,433,514 
135,583,731 
802,754,199 
478,597,238 
3,662,525 
334.787,870 
683,659,535 

18.459,705 

fitflnrlard  ■il'ver  dollars. .....,,.,...-- 

S444,6i4 

Stibsidiary  silver 

3,242,933 

^qI^  certificates 

12,231,250 

Stiver  certificates 

879.9x4 

Treasury  notes,  act  of  X4  JaV.  i«90 

United  States  notes 

540,890 
5,330,497 

. 

Ms'tiorml  bank  tnitm 

x8, 120,729 

Total 

13,106,240.747 

13,102.355. 60s 

$26,582,342 

123.688,190 
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point,  $161,973,703.77.  In  1910  they  were  about 
$161, 000,00a 

Customs  have  been  the  main  source  of  reve- 
nue. The  tariff  first  enacted  in  1789  was  simply 
for  revenue,  but  afterward  became  also  a  sys- 
tem of  protection  to  home  industries.  The  total 
receipts  from  customs  since  the  organization  of 
the  government  are  over  $8,800,000,000  and  ex- 
ceed all  other  taxes.  The  amount  received  from 
sales  of  land  is  $304,000,000. 

The  ordinary  expenditures  of  the  States  are 
comparatively  small,  limited  mainly  to  legislative 
expenses,  salaries  of  officers,  expenses  of  the 
militia,  educational  and  charitable  purposes,  with 
extraordinary  expenditures  for  buildings  and 
public  works.  The  six  largest  States  in  the 
Union  spend  about  $30,000,000. 

Municipal  corporations  —  cities,  towns,  and 
villages  —  have  been  so  extravagant  that  it  has 
been  found  necessary  in  many  States  to  restrict 
their  indebtedness  to  a  percentage  (varying 
under  the  laws  of  different  States  from  3  to  10 
per  cent)  of  the  taxable  property,  as  determined 
by  the  assessors,  but  excepting  from  such  limi- 
tation debts  incurred  for  supplying  the  inhabi- 
tants with  water,  for  manufacturing  gas  and 
electricity,  and  for  temporary  loans  in  anticipa- 
tion of  taxes.  The  tendency  of  modern  times  is 
to  increase  the  exceptions.  How  far  a  city  or 
town  incorporated  for  the  purpose  of  providing 
its  citizens  with  good  government  should  use  its 
revenue  in  any  business  for  profit-making  is  a 
question  of  the  day.  Such  use  makes  the  citizen 
and  taxpayer,  whether  so  disposed  or  not,  share 
in  the  risks,  and  contribute  and  pay  for  any 
losses,  blunders  or  errors,  while  he  is  without  re- 
dress and  claim  for  damages  which  the  inhabi- 


tants would  have  were  the  business  done  under 
a  proper  contract  with  responsible  parties. 

As  there  is  no  uniformity  in  the  accounting 
systems  of  different  cities,  it  is  difficult  to  com- 
pare their  revenues  or  expenditures.  Public 
interest  in  their  financial  reports  would  be  in- 
creased were  they  only  based  on  a  uniform  sys- 
tem, simple  and  comprehensive,  separating  ordi- 
nary receipts  and  payments  from  the  extraor- 
dinary, with  sufficient  detail  to  show  the  actual 
purpose  for  which  the  money  is  expended. 

The  finances  of  corporations  and  individuals 
have  assumed  governmental  proportions.  The 
recent  combination  of  different  companies  under 
one  management  with  a  capital  of  more  than  a 
billion  of  dollars  has  suggested  new  ideas  of  the 
possibilities  of  finance  when  applied  to  consoli- 
dations of  business  enterprises.  The  financial 
transactions  between  the  bankers  of  the  different 
cities  of  the  world  are  conducted  almost  with  the 
facility  of  local  transactions. 

The  statesman  who  suggested  the  protection 
of  a  man's  property  in  his  inventions  through 
patent  laws,  must  have  been  one  of  the  most  far- 
sighted  of  financiers.  The  great  resources  of 
the  country  are  in  a  large  degree  the  result  of 
inventions  made  in  consequence  of  those  laws. 
To  those  inventions  are  due  the  agricultural  con- 
trivances that  have  made  possible  the  great  har- 
vests of  the  West ;  the  colossal  engines  that  draw 
the  trains ;  the  mechanical  safeguards  that  facil- 
itate and  protect  transportation;  much  of  the 
machinery  that  enables  the  mills  and  manufac- 
turing establishments  to  compete  with  the  world ; 
the  drills  that  open  the  mmes;  the  telephone, 
telegraph,  and  a  vast  ntmiber  of  industries 
throughout  the  land;  all  contributing  directly 
and  indirectly  to  the  public  revenue.    And  the 
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Data  from  Bulletins  of  United  States  Department  of  Labor,  compiled  by  H.  S.  Chase. 
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1 
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Philadelphia 

.9 

i 

1 

Population 

561,000 
$a,oi2.79 

3,437,000 
$i,458.a7 

560,500 
$1,048.86 

1,699,000 

$1*177-^7 

1,294,000 
$877.87 

575.000 
$1,014.51 

509,000 
$1,109.70 

383,000 
$784.13 

Wealth  per  capita,  valuation  at  100 
per    cent 

Property    tax 

2.63 
09 
3a 

ID 

$:.i.69 

i.6s 

«5 

!i 

a.09 
99 
72 

2.6s 

$11.4* 

I.2S 

36 
25 

a9 

'IS 

02 

T.53 

32 

31 

30 

1.94 

1.91 

01 

8s 

$14.07 

X.33 

49 

5« 

*"*v.;8 
03 

1.48 

$11.43 

49 

27 

2>79 

34 

XI 

a.07 

It 
10 
67 

Z.86 
xo 

07 
4.10 

$9.33 

Liquor    licenses , 

Other    licenses * 

04 
34 
19 

Fines   and   fees 

Franchises 

Water-works     

Special    assessments 

1.76 

Docks  and  wharves 

Gas-works,  electric  light  plants,  fer- 
ries   and    bridges,    markets,    cem- 
eteries,   bath-houses   and' other... 

8.31 

X.80 

Total  revenue   (excluding  loans). 

145-37 

$30.33 

$18.10 

$15.82 

$20.39 

$20.13 

$19.17 

$x6.6r 

COM  pari; 

50N    OF   1 

K)RROWED 

MONEY 

PER  CAP] 

[TA  IN   l( 

^. 

Borrowed   money    (loans,    including 
temporary    tax    loans) 

$17.08 

%2S.S9 

$5.21 

$3.02 

$5.09 

$12.34 

$9.87 
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great  corporations,  even  the  monopolies,  are 
working  in  the  service  of  the  people,  for,  in  the 
proportion  that  they  satisfy  that  service,  lies 
their  profit.  The  creation  of  banks  reduced  the 
rate  of  interest;  that  of  railways  the  cost  of 
travel;  that  of  great  industrial  combinations  the 
price  of  commodities.  The  greater  their  service 
the  greater  their  profit.  They  are  compelled  by 
the  unwritten  laws  of  trade  to  reduce  charges  to 
the  point  that  will  bring  the  largest  net  returns. 

A  French  writer  on  Finance  has  with  reason 
stated  that  no  advantage  is  to  be  derived  from 
a  comparison  of  the  financial  systems  of  Amer- 
ica with  those  of  France,  nor  even  in  comparing 
those  of  the  different  European  countries  with 
each  other. 

Each  nation  seeks  its  prosperity  in  accord- 
ance with  its  environment  and  the  habits  and 
requirements  it  has  inherited  from  the  past. 

It  may  be  interesting,  but  not  very  useful, 
to  an  American  to  know  that  the  octroi  duties 
on  articles  of  food  and  other  commodities,  col- 
lected at  the  gates  of  a  French  city, —  a  system 
that  has  come  down  from  the  Middle  Ases  — 
amount  to  niuch  more  than  half  of  the  ordinary 
revenue  of  the  city;  and  it  is  not  apparent  that 
any  benefit  can  come  from  comparing  the  rela- 
tive percentage  of  the  national  to  the  local  ex- 
penditures of  the  different  countries,  although 
the  figures  vary  greatly ;  nor  in  comparing  the 
pensions  of  foreign  nations,  frequently,  as  in 
GermanjL  and  France,  paid  by  employment  or 
minor  offices,  with  the  pensions  of  the  United 
States  which  are  always  paid  by  a  treasury 
check. 

The  income  taxes  as  levied  in  England  are 
no  longer  possible  in  the  United  States  under 
the  Constitution  and  the  decisions  of  the  Su- 
preme Court.  They  were  tolerated  during  the 
great  Civil  War  only  as  a  war  measure. 

The  theories  of  German  Socialists,  who 
would  make  a  government  one  great  industrial 
corporation,  are  incompatible  with  the  individual 
liberty  and  self-reliant  character,  with  the  free- 
dom of  industry  and  of  labor  inherited  by  Amer- 
ican people.  See  Banks  and  Banking  ;  Banks, 
Savings;  Coinage;  Money;  Taxation;  Trust 
Companies;  Treasury,  United  States. 

Bibliography. —  Adams,  ^Science  of  Finance^ 

41898)  ;  Bolies,  ^Financial  History  of  the  United 
tatcs*  (1885)  ;  Dewey,  ^Financial  History  of 
the  United  States^  (1903)  ;  Lalor,  ^Cyclopaedia 
of   Political   Science >    (1882). 

Frankun  Haven, 
Late  Pres,  Merchants'  National  Bank,  Boston, 

Finance,  United  States  Superintendent  of. 
See  Financb. 

Rnback;  a  whalebone  whale  of  the  genus 
Baianoptera,  having  the  dorsal  fin,  which  in 
most  whales  is  small  or  altogether  wanting,  well- 
developed.  This  genus  is  widely  distributed  and 
contains  a  number  of  species, .  which  include  the 
largest  cetaceans  known.  The  special  finback 
or  ^finner*  of  the  eastern  coast  of  the  United 
States  (B,  musculus)  is  from  30  to  70  feet  in 
length.  Other  species  are  described  elsewhere, 
as  Sibbatd's  whale,  sulphur-bottom,  etc.  De- 
^ite  their  huge  size,  finbacks  yield  so  little  oil, 
and  such  inferior  quality  of  whalebone  that  they 
are  little  sought  for. 

Finch,  Francis  Miles,  American  poet  and 
jurist:  k  Ithaca,  N.  Y.,  9  June  1627;  d.  there, 


31  July  1907.  He  was  graduated  at  Yale;  and 
wrote  the  well-known  lyrics:  < Nathan  Hale>  and 
*The  Blue  and  the  Gray,^  and  a  popular  col- 
lege song  beginning:  ^Floating  away  like  the 
fountain's  spray.  > 

Pinch,  one  of  the  small,  seed-eating  birds, 
typical  of  the  family  Fringillida  (q.v.).  The 
term  as  now  commonly  used  refers  to  the  small- 
er, more  ornately  dressed  genera  and  species,  and 
especially  to  those  generally  kept  as  cage-birds, 
as  the  canary,  chaffinch,  goldfinch,  hawfinch, 
greenfinch  (qq.v.),  and  similar  well-known  kinds 
of  the  Old  World.  In  the  United  States  the 
name  is  reserved  for  the  American  goldfinch 
and  its  greenish  relative  of  the  north,  the  pine- 
finch  ;  for  the  purple  finch  (q.v.),  the  rosy  finches 
(q.v.)  of  the  genus  Leucosticte;  the  house- 
finch  (q.v.)  of  California;  and  especially  for 
the  small  gaudily  colored  southern  birds  of  tiie 
genus  Cyanospisa,  represented  in  the  Northern 
States  by  the  indigo-bird  (q.v.).  In' these  little 
seed-eaters,  such  as  the  nonpareil  (C.  ciris), 
the  lazuli  finch  (C  amana),  and  the  Mexican 
varied  (C.  versicolor),  the  plumage  of  the  male 
abounds  in  the  richest  tints  of  changeable  blue 
and  green,  varied  by  other  colors  in  pleasing 
contrast.  All  utter  sweet  and  varied  notes,  and 
are  prized  not  only  as  garden  visitors  but  as 
cage-birds.  The  name  is  sdso  commonly  given  in 
the  northeastern  United  States  to  the  *grass- 
finch,*  more  properly  a  sparrow  (Poocates 
gramineus),  a  brown  bird  which  breeds  and 
spends  its  life  in  open  fields,  singing  most 
sweetly  at  dusk,  and  easily  recognized  by  the 
fact  that  when  it  takes  flight  it  exhibits  a 
white  feather  on  each  side  of  the  tail. 

Finch-falcon,  one  of  a  genus  (Microhierax) 
of  tiny  falcons,  or  •falconets,'^  of  the  East 
Indies.  One,  Microhierax  cvrulescens,  is 
found  in  the  Himalayas  and  Burmese  countries. 
Not  one  of  these  little  hawks  is  seven  inches 
in  length;  they  are  said  to  be  used  by  native 
chiefs  for  hawking  insects  and  button  quails,  be- 
ing thrown  from  the  hand  like  a  ball.  They  sit 
solitary  on  high  trees,  and,  according  to  native 
accounts,  feed  on  small  birds  and  insects. 

Finck,  Henry  TheophiluA*  American  mil* 
sical  critic:  b.  Bethel,  Mo.,  29  Sept.  1854-  He 
was  graduated  at  Harvard  in  1876;  and  from 
1878  to  1881  studied  physiological  psychology  at 
Berlin,  Heidelberg,  and  Vienna.  He  is  musical 
critic  of  the  New  York  Evening  Post  His 
works  include:  ^Wagner  and  His  Works^; 
^Romantic  Love  and  Personal  Beauty^  (x887>; 
<The  Pacific  Coast  Scenic  Tour>  (1850); 
< Chopin,  and  Other  Musical  Essays';  ^ Lotos 
Time  in  Japan>  (1895);  ^ Spain  and  Morocco^; 
<Paderewski> ;  ^Primitive  Love>  (1899)  \  ^Soogi 
and  Song  Writers^  (1900),  etc 

Finder,  (1)  In  astronomy,  a  small  tele- 
scope fixed  to  the  tube  of  a  larger  one,  the  axes 
of  the  two  instruments  being  parallel.  The 
finder  has  a  larger  field  of  view  lian  the  prin- 
cipal instrument,  and  its  purpose  is  to  find  an 
object  toward  which  it  is  desired  to  direct  the 
larger  telescope.  (2)  As  a  military  term :  The 
finder  invented  by  Lieut.  Fiske,  of  the  United 
States  navy,  is  now  being  constantly  used  ex- 
perimentally ^nd  may  be  called  complete.  It 
consists  of  a  telescope  mounted  high  enough  to 
sweep  the  sea.  In  front  of  it  is  the  high  stone 
wall  of  the  fort    Or  the  finder  is  placed  along 
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shore  behind  rocks  or  trees  to  screen  it  from 
the  enemy's  observation.  When  the  enemy's 
ship  comes  within  sight  the  telescope  is  slowly 
turned  until  aimed  fuH  at  the  ship.  At  the  same 
time  the  hand  moves  along,  pressing  a  button, 
after  a  certain  mechanical  method,  by  which  the 
telescope  and  the  button  correspond.  As  soon 
as  they  come  within  the  same  focus  an  electric 
button,  connected  with  a  submarine  mine  lying 
in  the  harbor,  is  pressed,  which  blows  up  the  ship. 
Finding  of  Goods.     See  Lost  Property. 

Find'lay,  Ohio,  city,  county-seat  of  Han- 
cock County.  Ohio ;  on  the  Toledo  &  O.  C,  the 
Lake  E.  &  W.,  the  Ft.  W.  &  W.  and  other  rail- 
roads ;  44  miles  south  of  Toledo.  It  is  in  the  heart 
of  the  oil  and  gas  fields  of  Ohio.  It  contains  Find- 
lay  College,  electric  lights,  electric  railroads, 
several  banks,  and  numerous  daily,  weekly,  and 
monthly  periodicals.  Findlay  is  widely  known 
on  account  of  its  phenomenal  yield  of  natural 
gas.  In  November  1888  the  Tippecanoe  gas 
well  was  drilled  and  yielded  51,000,000  cubic  feet 
of  gas  per  day.  In  the  vicinity  are  rich  beds  of 
clay  and  large  deposits  of  gravel  and  sand. 
There  are  manufactories  of  glass,  pressed  bricks, 
fiimiture»  wooden  implements,  nails,  and  an  oil 
refinery,  machine  shops,  foundries,  extensive 
potteries,  and  rolling-mills.    Pop.  (1910)  14,858. 

Findlliy  College,  a  coeducational  institu- 
tion in  Findlay,  Ohio ;  founded  in  1882  under 
the  auspices  of  the  Church  of  God;  reported 
at  the  close  of  1910:  Professors  and  instructors, 
17;  students,  300;  volumes  in  the  library,  1,300. 

Fine  (probably  from  Latin  finis),  in  Eng- 
lish law,  formerly  signified  *an  income  or  a 
sum  of  money  paid  at  the  entrance  of  a  tenant 
into  his  land;  a  sum  paid  for  the  renewal  of  a 
lease;  and  an  assurance  by  matter  of  record 
founded  on  a  supjfosed  previously  existing  right. 
In  every  fine  which  was  the  compromise  of  a 
fictitious  suit,  and  resembled  the  transactio  of 
the  Romans,  there  was  a  suit  supposed,  in  which 
the  person  who  was  to  recover  the  thing  was 
called  the  plaintiff,  conusee,  or  recognizee,  and 
the  person  who  parted  with  the  thing  the  de- 
forceant,  conusor,  or  recognizor.  Besides  the 
ti^ific  uses  above  referred  to,  fine  has  the  sig- 
nification in  general  law,  in  America  as  well  -as 
in  Europe,  of  a  pecuniary  penalty  exacted  either 
in  punishment  of,  or  hi  compensation  for^  an 
oflFense,  whether  committed  against  an  individ- 
ual, in  contravention  of  the  laws  of  the  com* 
munity,  or  against  the  community  itself.  Fines 
in  this  ^ensc  are  of  very  jancient  origin,  and 
have  been  sanctioned  by  the  practice  of  all  na- 
tions, ancient  and  modern,  from  the  lowest  to 
the  highest  degree  of  civilization.  In  the  earlier 
8tag^es*of  society  fines  form,  for  an  obvious  rea- 
son, one  of  the  principal  modes  of  punishment. 
Prisons  and  artificial  restraints  impose  a  burden 
on  society  which  it  is  not  3ret  able  to  bear,  and 
demand  an  organization  which  it  has  not  reached. 
There  remain  only  fines,  corporal  chastisements» 
and  death.  The  last  is  suited  only  for  the  grav- 
est offenses ;  the  second  is  rendered  impracticable 
in  the  case  of  many  offenses  by  the  dignity  of 
the  offenders;  the  first  in  many  others  by  their 
impecuniosity. 

In  the  most  civilized  nations  of  antiquity, 
Greece  and  Rome,  fines  were  numerous  and  fre- 
quently excessive.  In  the  early  period  fines 
were  imposed  m  cattle,  the  highest  amount  of 


the  mulcta  or  dammim  being  2  oxen  and 
50  sheep.  The  ancient  Germans,  being  a 
people  who  highly  valued  freedom,  admitted 
hardly  any  punishment  but  fines,  and  their  in- 
fluence extended  the  use  of  this  penalty  among 
other  European  nations.  A  murder  was  com- 
muted by  a  pa}rment  to  the  family  of  the  de- 
ceased. In  the  ancient  French  law  fines  were 
divided  into  two  classes,  according  as  they  were 
fixed  by  law  or  left  to  the  discretion.  This  dis- 
tinction has  been  abolished  since  the  Revolution 
by  the  fixingtof  maximmn  and  minimum  limits 
for  all  fines.  In  England  the  connnon  law  rec- 
ognizes fines,  but  does  not  determine  their 
amount,  and  this  is  usually  fixed  in  particular 
statutes,  with  a  discretion  to  the  judge.  The 
rule  in  England  from  an  early  period,  and  which 
was  incorporated  in  Magna  Charta,  was  that  no 
man  should  be  amerced  beyond  his  circumstances 
and  personal  estate,  leaving  to  the  land  owner 
his  land,  to  the  merchant  his  stock,  and  to  the 
husbandman  his  wainage  or  team  and  instru- 
ments of  husbandry. 

Fine  Arts  is  the  generic  term  for  those 
arts  intended  primarily  to  affect  the  emotions, 
such  as  sculpture,  painting,  music,  etc.,  as 
distinguished  from  the  useful  arts  which  serve 
the  physical  needs  of  life.  Art  in  general  may 
be  defined  as  the  exercise  of  the  creative  faculty 
through  some  form  of  material  activity  con- 
trolled and  inspired  by  the  intellect.  All  indus- 
tries are  therefore  included  under  the  category 
of  the  arts  in  precisely  the  degree  in  which  they 
involve  the  creative  activity  of  the  intellect. 
The  products  of  the  useful  arts  are  designed  for 
purposes  external  to  themselves,  to  serve  the 
needs  of  daily  life;  in  other  words,  they  are 
made  to  be  used.  The  products  of  the  fine  arts, 
on  the  other  hand,  are  created  for  their  own 
sake;  they  are  an  end  in  themselves,  or — to  be 
more  accurate —.they  exist  for  the  sake  of  the 
emotions  they  are  designed  to  express  and  to 
arouse.  A  cnair,  however  superbly  carved,  is  a 
work  of  useful  art,  because  made  primarily  to  be 
sat  on ;  but  a  picture  is  painted  for  its  own  sake, 
not  to  be  used  but  to  be  looked  at  and  to  excite 
pleasurable  emotions  by  its  beauty  of  subject,  of 
drawing,  of  color;  it  is  a  work  of  fine  art.  So 
also  a  poem  or  a  symphony  is  produced  for  the 
sake  of  the  aesthetic  emotions  it  arouses,,  not 
for  that  of  any  practical  or  material  use  to 
which  it  is  to  be  put ;  it  is  a  work  of  fine-  art. 
The  fine  arts,  then,  are  those  whose  appeal  is  to 
the  aesthetic  emotions;  and  just  to  the  extent  in 
which  any  work  of  art  does  so  appeal  does  it 
eater  within  the  domain  of  the  fine  arts.  Point- 
ing, sculpture,  music  and  poetry  belong  obviously 
in  this  domain;  pottery,  weaving,  building, 
metal- working  are  as  obviously  useful  arts. 
Architecture  stands  on  the  borderland  of  both 
domains,  being  the  noblest  of  the  useful  arts, 
and  yet,  in  all  those  elements  in  which  the  archi- 
tect seeks  after  pure  beauty  as  distinguished 
from  mere  utility  or  fitness,  entering  into  the 
field  of  the  fine  arts,  and  summoning  painting 
and  sculpture  to  serve  it  as  sister  arts. 

Besides  these  major  fine  arts,  there  are  cer- 
tain minor  arts  which  minister  to  the  lower 
forms  of  jcsthetic  pleasure.  Dancing  belongs  in 
this  category,  when  practised  not  as  a  social  di- 
version, but  as  an  artistic  sequence  of  beautiful 
and  rhythmic  movemeotSy  as  in  the  ancient 
Greek  choral  dances,  the  modem  Samoan  dances, 
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and  the  higher  forms  of  the  openuic  batiet. 
Fireworks  are  also  a  fonn  of  fine  art,  having 
oo  other  purpose  than  to  delight  the  aslhetic 
sense  by  beautiful  combinations  of  luminouis 
form  and  color.  Landscape  gardening  is  a 
higher  branch  of  the  fine  arts,  in  which  we  may 
also  include  as  a  subdivision  all  decorative  and 
artistic  water-works  such  as  fountains  and  arti- 
ficial cascades. 

The  industrial  arts,  again,  are  divisible  into 
two  classes;  those  in  which  utility  or  the  con- 
sideration of  the  function  of  the  product  pre- 
dominates, and  which  are  called  distinctively  the 
useful  arts,  such  as  pottery,  ironwork  or  car- 
pentry; and  those  in  which  the  idea  of  beauty 
predominates,  and  which  are  called  the  decora- 
live  arts,  such  as  carving,  embroidery,  inlay  and 
mosaic,  painting  (other  than  that  of  easel  pic- 
tures), stained-glass  work  and  the  like.  The 
decorative  arts  closely  approach  the  fine  arts, 
and  there  is  indeed  a  wide  borderland  which  is 
common  to  both,  in  which  the  fine  arts,  espec- 
ially painting  and  sculpture,  are  employed  for 
the  embellishment  of  structures  or  of  movable 
objects,  losing  thus  somewhat  of  their  inde- 
pendent raison  d'etre.  Into  this  borderland  enter 
such  decorative  arts  as  mosaic,  glass-staining  and 
carving,  in  which  the  product  possesses  high 
artistic  value  independently  of  the  object  or 
structure  to  which  it  is  applied.  Whether,  there- 
fore, a  given  work  belongs  among  the  fine  arts 
or  the  decorative  arts  is  really  a  question  of 
how  far  it  has  been  created  for  its  own  sake,  and 
how  far  its  artistic  value  and  merit  can  be 
dissociated  from  the  object  or  structure  which 
it  embellishes.  Thus  the  sculptures  of  the 
Parthenon  pediments,  although  ostensibly 
created  as  decorations  for  a  temple,  are  really  of 
such    surpassing  merit  as   works  of  sculpture, 

Suite  apart  from  their  architectural  setting,  that 
ley  are  universally  recognized  as  masterpieces 
of  pure  sculpture.  On  the  other  hana,  the 
charming  figures  of  nymphs  of  the  Seine  carved 
in  low  relief  by  Jean  Goujon,  in  the  Fountain  of 
the  Innocents  of  Paris,  are  so  evidently  designed 
for  the  special  places  they  occupy  in  that  structure 
and  lose  so  much  of  their  value  and  significance 
when  detached  from  it,  that  they  are  universally 
recognized  as  masterpieces  of  decorative  art. 

In  the  appeal  which  works  of  fine  art  make  to 
the  emotions  there  is  nearly  always  a  large  ele- 
ment   more  or  less  purely   intellectual,   which 
must  be  distinguished  from  the  purely  aesthetic 
quality  of  the  work.    Thus  a  picture  represents 
a  scene  or  an  episode;  a  poem  tells  a  story  or 
.extols  a  religious  or  moral  conception;  a  statue 
presents  the  effigy  of  a  hero,  or  the  embodi- 
ment in  allegorical  form  of  some  abstract  con- 
ception ;   a    song  expresses    an   idea  of    love, 
patriotism  or  war;  a  building  excites  admira- 
tion by  its  bold  construction  and  logical  plan- 
ningr.     Each  of  these  works  addresses  itself  in 
these  particulars  rather  to  the  mind  than  directly 
to  the  feelings.    In  judging  them,  therefore,  as 
works  of  art,  we  must  eliminate  the  element  of 
purely   intellectual   satisfaction  from  our  judg- 
ment   in   order  to   weigh   correctly  the   purely 
aesthetic    excellence    of    the    work.    A    picture 
aesthetically  beautiful  may  be  uninteresting  from 
the  intellectual  point  of  view;  still  more  often 
does  it  happen  that  a  picture  appeals  powerfully 
to   the    reason,  and  even  reaches  the  emotions 
throu£?h  the  intellect,  and  is  nevertheless  totally 


lacking  in  esthetic  excellence.  Thus  ft  poliikal 
cartoon  or  a  dever  caricature  may  produce  a 
pow^ful  emotional  impression  upon  the  public 
mind,  although  execrable  as  a  drawing  and  desti- 
tute ol  artistic  excellence.  Its  eflect  is  pro- 
duced by  a  primary  appeal  to  the  intelligence, 
and  the  emotions  which  are  aroused  as  the  final 
but  secondary  result  are  the  moral  and  intellec- 
tual emotions  rather  than  die  aesthetic.  The 
appeal  of  a  work  of  fine  art  to  the  aesthetic  emo- 
tions—  to  those  emotions  which  are  stirred  by 
beauty,  by  harmony,  rhythm,  balance,  form  and 
proportion  —  is  a  direct  appeal.  It  is  often 
difficult  to  separate  the  two  classes  of  emotions 
and  to  distinguish  between  the  direct  aesthetic 
effect  of  a  work  of  art  and  its  indirect  appeal  to 
the  emotions  through  the  intellect,  but  the  dis- 
tinction is  important  in  any  close  analysis  or 
detailed  criticism,  and  the  failure  to  recognize 
it  is  the  root  of  many  erroneous  judgments  and 
criticisms  by  writers  on  art.  This  error  is  fre- 
quent in  Ruskin's  writings,  lor  instance,  where 
moral  and  intellectual  appreciations  often  dom- 
inate what  are  advanced  as  purely  aesthetic  judg- 
ments.   (See  CaiTiasM.) 

It  does  not,  however,  by  any  means  follow 
that  those  are  the  highest  forms  of  art  which 
appeal  most  exclusively  to  the  aesthetic  sense. 
Instrumental  music,  dancing  and  pyrotechny  are 
the  branches  of  art  most  completely  free  from 
intellectual  and  non-artistic  elements,  but  they 
can  hardly  be  classed  as  the  ^highest*  forms  of 
art.  On  the  contrary,  intellectual  satisfaction  is 
a  natural  accompaniment  of  the  pleasure  we  ex- 
perience in  a  work  of  art ;  and,  other  things  be- 
ing equal,  the  higher  the  form  and  grade  of  the 
work,  the  higher  will  be  the  intellectual  satis- 
faction experienced.  The  artist  who  can  at  once 
touch  our  deepest  emotions  and  appeal  to  our 
highest  intelligence  while  he  delights  our 
aesthetic  sensibilities,  has  reached  a  higher  plane 
of  art  than  one  whose  work  makes  no  such  intel- 
lectual impression.  And  while  it  is  true  that 
any  philosophical  analysis  of  a  work  of  art  and 
of  the  impressions  it  produces  must  make  the 
distinctions  above  set  forth,  it  is  also  true  that 
in  the  enjoyment  of  those  impressions  the  spec- 
tator seldom  or  never  makes  such  distinction 
and  is  in  no  wise  called  upon  to  do  so.  The 
philosophical  analysis  of  art  is  one  thing,  the  sub- 
jective enjoyment  of  it  is  another.  The  total 
impression  it  makes  is  very  complex,  and  not 
easy  to  divide  into  its  constituent  elements.  In 
general,  the  highest  art  is  that  which  makes  the 
deepest  impression  by  reaching  and  touching  the 
highest  as  well  as  the  deepest  phases  of  our 
emotional  being,  alike  through  the  senses'  and 
the  intellect;  not  that  whose,  appeal  is  most 
purely  and  exclusively  aesthetic,  nor  that  whose 
execution  and  technic  are  the  most  finished  and 
perfect. 

Principles  and  Technic. —  The  underlying 
principles  of  all  the  fine  arts  are  the  same;  the 
application  and  development  of  these  principles 
vary  with  the  art,  its  medium  of  expression,  the 
purpose  of  the  work,  the  personality  of  the  artist, 
the  time  and  place  in  which  he  lives  and  many 
other  circumstances.  The  application  and  de- 
velopment of  the  underlying  princijples  in  a  given 
form  of  art  constitute  its  technic;  the  shape 
and  direction  imposed  upon  this  technic  by  ex- 
ternal conditions  of  time  and  place,  and  the 
resulting  characteristics  or  habits  and  manner  of 
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'design,  constitcte  its  style.  It  is  of  course  im- 
possible to  lay  down  in  a  brief  expose  like  the 
present  article^  the  laws  which  are  recognized  as 
common  to  all  the  arts.  We  can  only  observe 
that  they  relate  to  composition,  which  deals  with 
the  general  plan  of  the  work  and  the  relations 
of  its  various  parts  in  that  plan  or  scheme,  de- 
termining the  sequence,  balance,  proportion  and 
rhythm  both  of  the  whole  and  of  its  parts ;  and 
to  expression  or  the  manner  in  which  the  under- 
lying sentiment,  conception  or  idea  of  the  work 
is  developed  and  made  clear  and  effective.  Thus 
in  every  perfect  work  of  art,  whether  of  music, 
poetry,  drama,  painting,  sculpture  or  architec- 
ture, there  should  be  a  fundamental  theme,  a 
dominant  idea  or  conception  which  runs  through 
the  whole,  giving  coherence  and  significance  to 
all  its  parts.  The  aesthetic  conception  is  to  be 
distinguished  from  the  subject  of  the  work. 
Thus  (for  instance)  in  Millet's  ^Angelus^  the 
subject  of  the  painting  is  two  peasants  ceasing 
work  for  a  few  moments  to  pray  in  the  field 
at  the  sound  of  the  Angelus.  The  artistic  con- 
ception embodied  in  the  treatment  of  this  sub- 
ject is  that  of  distance,  of  the  soft  glow  of  early 
evening,  of  quietude  and  rest;  the  picture  ex- 
presses the  dreaminess  of  gathering  twilight  by 
the  use  of  the  simplest  of  themes — two  peasant 
figures  outlined  against  the  sky  and  field  —  using 
for  this  purpose  the  subject  indicated  by  its 
title.  In  giving  form  to  the  underlying  concep- 
tion the  artist  must  secure  predominant  unity  of 
character  or  spirit,  harmony  in  the  assemblage 
and  relation  of  all  the  parts,  and  such  variety 
in  details  as  to  avoid  the  danger  of  wearisome 
monotony  and  secure  that  pleasurable  aesthetic 
emotion  which  comes  from  changes  not  too  rapid 
or  violent.  This  variety  may,  and  generally 
should,  introduce  the  element  of  contrast,  but 
discreetly,  so  as  not  to  destroy  the  harmony  and 
general  unity  of  the  whole.  Proportion  should 
be  just,  giving  to  each  part  and  to  the  whole 
suitable  relative  amounts  and  dimensions;  and 
the  whole  work  should  possess  both  rhythm 
and  balance.  Balance  is  equilibrium  between 
features  or  groups  of  features,  an  equilibrium 
of  size,  of  intensity  of  color  or  tone,  of  impor- 
tance or  of  accent;  rhythm  is  the  ordered  suc- 
cession of  variations  of  accent  or  emphasis. 

Expression  depends,  as  has  already  been  said, 
upon  many  elements  —  the  sentiment  or  concep- 
tion to  be  expressed,  the  medium  of  expression, 
the  technical  resources  of  the  art,  and  the  per- 
sonality of  the  artist  being  the  chief.  Music  is 
peculiarly  expressive  of  moods,  of  emotions  apart 
from  definite  mental  concepts;  poetry  of  lofty 
moral  and  spiritual  ideas ;  painting  of  the  beauty 
of  nature  as  interpreted  through  the  artist's  per- 
sonality; architecture  of  sublimity,  splendor, 
grace  and  elegance  revealed  in  the  triumph  of 
mind  over  matter ;  sculpture  of  feeling  revealed 
in  the  form  and  attitude  of  living  beings.  Each 
art  has  its  own  range  and  capacity  for  ex- 
pressing feelings,  emotions  and  definite  ideas 
which  it  carries  over  from  the  mind  of  the  in- 
terpreting artist  to  that  of  the  spectator  or 
listener,  so  that  expression  is  always  measured 
by  impression.  In  general,  if  the  inquiry  be 
limited  to  the  strictly  aesthetic  field,  what  is  ex- 
pressed is  not  a  categorical  idea  capable  of 
statement  as  a  proposition,  but  rather  an  abstract 
emotion,  sentiment,  or  quality,  as  of  grandeur, 
elegance,  power,  sublimity,  grace,  pathos,  or  the 
like.    In  works  of  representative  art,   such  as 


painting  and  aculpture,  fidelity  to  nature  .etittr» 
Urgely  into  this  power  of  expression.  Thta  is 
a  different  thing  from  the  photographic  mimicry 
of  nature  which  is  sometimes  admired  by  un- 
disciplined minds,  and  which  often  characterizes 
the  periods  of  decline  in  the  history  of  art. 
This  close  municry  is  an  affair  of  skilful  technic^ 
not  of  <high  art  To  paint  a  key  hanging  on  a 
nail  so  that  the  spectator  shall  mistake  it  for  a 
real  key  is  clever  painting,  but  little  more.  A 
great  painting  is  one  which  seizes  most  com- 
pletely and  conveys  through  the  eyes  to  the  soul 
most  effectively  the  essential  trnth,  the  deep 
underlying  aspects  of  a  scene,  subordinating  to 
this  end  whatever  details  would  interfere  with 
the  force,  and  completeness  of  this  impression. 
These  aspects  and  Uiis  impression  must  first  ex- 
ist in  and  possess  the  artist's  mind:  he  can  put 
into  his  work  only  what  he  himself  possesses ;  he 
must  be  himself  inspired  if  his  work  is  to  be 
inspiring,  for  a  truly  great  work  Cfinnot  be  pro- 
duced by  accident,  nor  by  an  inferior  artist 
Great  works  of  art  may  be  marked  by  flawless 
technical  execution,  but  this  perfection  of  technic 
is  not  essential  to  their  greatness.  It  is,  indeed, 
oftener  found  in  decadent  art  than  in  the  periods 
of  greatest  inspiration ;  for  it  is  when  inspiration 
flags  that  technical  finish  begins  to  be  exalted 
into  the  place  of  first  importance. 

Style. —  It  would  at  first  seem  as  though  the 
works  of  the  artist,  who  has  in  all  ages  sought 
to    clothe    his    conceptions    in    the    forms    that 
seem  to  him  most  suitable  and  expressive,  would 
in  every  case  be  stamped  with  so  personal  and 
individual    a    character    that    classification    by 
styles,  periods  and  epochs  would  be  impossible. 
But  as  a  matter  of  fact,  however  various  the 
moods,  emotions  and  conceptions  of  artists  of 
different  races  and  ages,  and  however  manifold 
the  forms  in  which  they  are  expressed,  the  men 
of  any  one  land  or  period  are  in  general  so  con- 
ditioned by  like  circumstances  and  environment, 
by  similarity  of  customs,  traditions  and  educa- 
tion, by  widely-prevailing  ideals  and  aspirations 
and  even  by  popular  taste  and  fashion,  that  they 
are  unconsciously  constrained  into  certain  simi- 
larities of  subject  and  of  manner  by  which  the 
art  of  their  time  and  place  is  clearly   distin- 
guishable from  that  of  any  other.    The  social, 
religious,  political  and  intellectual  forces  of  the 
age  inevitably  mould  the  products  of  its  art,  and 
the  resulting  predominant  manner,  form  of  ex- 
pression, quality  and  habit  of  design  we  call  the 
style  of  that  age  and  place.    The  most  daringly 
original    artist    cannot    wholly    escape    the    in- 
fluence of  his  environment  and  education,   and 
those  who  succeed  most  completely  in  disregard- 
ing these  influences  are  so  few  in  number  that 
they  rarely  affect  the  general   set  of  the    art- 
currents  of  their  day,  though  they  may  some- 
times prove  to  be  the  heralds  of  new  ideas  and 
methods  —  that  is,  of  a  new  style  —  which  comes 
into    recognizable    existence   at   a    later    date. 
Styles  are  therefore  not  mere  fashions,  nor  can 
they  be  created  or  abolished.    They  are  growths, 
the  natural   characteristic   interpretation   of    the 
spirit  of  the  age.    The  fine  arts  are  therefore 
rightly  studied  as  the  true  exponents  of  the  civi- 
lizations which  produced  them.^   Greek  art   dif- 
fers from  Roman  art  as  Greek  civilization  differed 
from  that  of  Rome.    Gothic  art  differs  from  that 
of  the  Renaissance,  French  from  American   art, 
the  art  of  the  end  of  the  19th  century  from  that 
of  its  beginning.    The  phenomena  of  st^le   ar€ 
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true  of  all  the  arts*— of  literature  and  poetry  as 
unmistakably  as  of  music  and  sculpture,  of 
painting  and  architecture.  It  is,  however,  in  the 
last  named  art  that  styles  are  most  clearly 
distinguished,  not  only  because  of  the  definite- 
ness  and  permanence  of  its  forms,  but  also  and 
chiefly  because  architecture  touches  the  daily  life 
and  habits  of  a  people  at  more  points  than  any 
other  art,  and  deals  with  materials  and  technical 
processes  which  of  necessity  vary  widely  in  dif- 
ferent lands  and  ages.     (See  Architecture.) 

History. —  A  history  of  the  fine  arts  is  really 
a  history  of  the  rise,  growth,  decay  and  succes- 
sion of  styles  in  the  various  arts,  with  special 
mention  of  those  masterpieces  which  embody  in 
the  highest  degree  the  qualities  and  characteris- 
tics of  those  styles,  or  which  mark  the  various 
stages  of  their  development.  It  is  manifestly 
impossible  within  the  hmits  of  this  article  even 
to  sketch  in  outline  the  historic  developments  of 
the  several  fine  arts;  for  this,  the  reader  is  re- 
ferred to  the  histories  of  art  mentioned  in  the 
bibliography  at  the  close  of  this  article,  and  to 
the  briefer  notices  in  this  encyclopaedia  under  the 
several  titles:  Architecture;  Dance;  Drama; 
Music;  Painting;  Poetry;  Sculpture.  All 
that  can  be  here  attempted  is  a  brief  review  of 
the  general  movement  of  the  fine  arts  from  the 
earliest  beginnings  to  the  present  time.  Music 
and  poetry,  as  the  subjects  of  separate  treatment 
in  detailed  article^  will  be  omitted  or  only  in- 
cidentally alluded  to  in  this  brief  sketch. 

Primitive  and  Savage  Art. —  The  fine-  arts, 
properly  speaking,  have  no  existence  in  primitive 
society.    The  artistic  instinct  of  man  is  in  the 
earlier  stages  of  civilization  confined  to  efforts 
to  imitate  natural  forms,  especially  human  and 
animal,  to  which  he  attributes  supernatural  pow- 
ers and  which  he  worships;  and  to  the  decora- 
tion  of  his  weapons  and   implements  of   daily 
life.     Primitive  art  is  therefore  primarily  sym- 
bolic or  fetishistic  (see  Anthropology;  Fetish), 
or  else  industrial.    But  in  this  early  art,  and  par- 
ticularly in  that  which  has  a  religious  or  sym- 
bolic character,  lie  enfolded  the  germs  of  a  higher 
development,  out  of  which  in  a  higher  stage  of 
civilization  come  the  true   fine  arts,   in  which 
the  artist  seeks  to  realize  ideals,  and  the  beauti- 
ful,   sought  after   for  its  own  sake,  begins  to 
take   the   place  of  the   grotesque   and   terrible. 
Very   little^  remains  to   us   of  the  products  of 
truly   primitive  mankind,  but  these  few  relics, 
consisting   chiefly    of    chipped    fiint   tools    and 
weapons   and    engraved    or  carved   ivory    and 
bones,  coming  down  to  us  from  the  Stone  Age 
(both    palaeolithic   and   neolithic)    are  of  great 
value  as  evidence  of  the  observation  of  nature 
and   of   the  decorative  instinct  of  the  men  of 
preglacial  times.    The  art  of  modem  savage  and 
baraarous  tribes  is  generally  treated  as  exem- 
pKfyinfi^  various  stages  of  the  evolution  of  art 
from   the  most  primitive  beginnings,  but  it  has 
not  yet  been  demonstrated  beyond  question  that 
modem    savages   really   offer    us   a   picture   of 
truly    primitive  conditions.    There   is   much   in 
the  life  and  customs  of  many  savage  peoples  that 
is  quite  as  suggestive  of  degeneracy  as  of  prim- 
itive simplicity,  and  it  is  next  to  impossible  to 
find  a  tribe  that  has  not  in  some  way  —  direct 
or    indirect  —  felt  the  contact  of  other  peoples 
and  been  thereby  lifted  or  degraded  measurably 
from  its  own  original  status. 

Early  Oriental  Art. —  The  most  ancient  works 
of  developed  fine  art  known  to  us  are  those  of 


the  two  great  historic  cradles  of  civilization, 
the  valleys  of  the  Nile  and  of  the  Tigris-Eu- 
phrates. The  works  which  preceded  the  de- 
veloped art  of  those  valleys,  previous  to  4000 
or  5000  B.C.,  are  not  yet  sufficiently  known  to  reveal 
clearly  the  stages  by  which  this  art  grew  up  from 
its  primitive  beginnmgs,  or  to  prove  whether 
it  was  indigenous  or  sprung  from  roots  to  be 
sought  in  other  soil.  We  know  that  in  each  of 
these  valleys  a  wonderful  civilization  existed 
thousands  of  years  before  the  Christian  era, 
producing  works  of  art  of  a  high  order  in 
poetry,  in  painting  and  sculpture,  and  in  archi- 
tecture. That  of  Egypt  was  on  the  whole  more 
advanced  than  the  Chaldsean,  especially  in  sculp- 
ture  and  architecture  —  for  which  arts,  indeed,  it 
enjoyed  the  advantage  of  abundant  granite  and 
limestone,  syenite  and  basalt,  while  the  art  of 
the  Chaldaeans  was  restricted  by  the  scarcity  of 
stone  and  even  of  good  timber  in  the  broa<^  flat 
basin  of  the  Tigris  and  Euphrates.  Clay  and 
its  derivatives  —  brick,  tile  and  terra-cotta  — 
were  the  chief  resource  of  the  Chaldaan  artist, 
and  his  libraries  of  clay-tablets  and  cylinders,  his 
stupendous  palaces  of  sun-dried  brick  lined  with 
stucco  and  enameled  tiles,  and  the  skilful  use 
he  made  of  his  scanty  limestone  and  alabaster 
for  sculptural  decorations  and  pictures  in  low 
relief,  show  how  strong  was  the  artistic  instinct 
of  that  people.  In  their  pictorial  art,  displayed 
in  the  low-relief  of  their  alabaster  slabs,  they 
showed  greater  fidelity  to  nature  and  greater 
freedom  from  conventional  traditions,  than  the 
Egyptians.  The  foregoing  remarks  apply  equally 
to  the  early  Chaldaean  monarchy  and  to  the 
great  Assyrian  empire  which  finally,  about  1200 
B.C,  overthrew  and  absorbed  it.  The  art  of 
Egypt  was,  however,  incomparably  richer.  Its 
resources  were  vastly  greater,  and  the  pyramids 
(see  Pyramids)  and  tombs  —  the  chief  remain- 
ing monuments  of  the  earlier  djrnasties  from 
the  first  to  the  12th  (about  5000-2100  B.C.),  the 
magnificent  temples  of  the  later  dynasties,  and  the 
great  relief-pictures  and  colossal  portrait-statues 
with  which  they  were  adorned,  are  highly  impres- 
sive examples  of  fully  developed  arts.  Grandeur, 
impressive  dignity  of  scale  and  monumental  sim- 
plicity of  line  and  mass  characterize  the  temple 
architecture  of  the  Egyptians  and  their  monu- 
mental sculpture;  they  achieved  also  remarkable 
results  in  portrait  sculpture,  and  the  pictures 
painted  in  their  tombs  and  carved  or  engraved  as 
well -as  painted  on  their  temple  walls  and  col- 
umns, give  graphic  representations  of  Egyptian 
life  and  religious  conceptions.  The  Egyptians 
also  excelled  in  the  decorative  and  industrial  arts, 
using  color  in  ornament  and  in  pictorial  decora- 
tion with  skill  and  good  taste.  Religious  con- 
ceptions dominated  all  this  art,  and  symbolism, 
verging  on  primitive  fetish-magic,  pervaded  all 
its  manifestations,  while  its  forms  of  expres- 
sion were  so  controlled  by  hieratic  traditions 
that  it  never  emerged  from  conventionalism  as 
did  Greek  art  later.  Architecture  was  the  one 
independent  art  to  which  the  other  arts  were 
subservient.  In  Chaldaeo-Assyrian  art  the  re- 
ligious idea  is  less  exclusively  predominant,  war 
and  personal  luxury  dividing  with  religion  the 
control  of  the  arts.  The  art  of  these  two  great 
centres  —  Egypt  and  Chaldaa  —  jointly  in- 
fluenced all  the  early  art  of  the  Mediterranean 
basin ;  of  Crete  and  later  of  Rhodes  and  Cyprus, 
of  the  early  Greek  culture  in  Mycenae  and 
Tiryns,  of  Phoenicia  and  later  of  the  Persian 
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empire  which  overthrew  both  Egypt  and  Assyria. 
But  in  none  of  tli^e  centres  was  a  great  art  ever 
developed  except  in  Greece  and  Persia.  In  the 
other  centres  the  decorative  and  industrial  arts 
are  more  important  than  the  fine  arts ;  in  Persia 
there  was  developed  in  the  6th  century  an  im- 
pressive palatial  architecture  accompanied  by 
remarkable  work  in  decorative  relief  sculpture, 
but  the  style  was  short-lived  and  exert^  no 
lasting  influence  on  art  in  general,  passing  away 
with  the  decline  of  the  Achsemenian  dynasty. 

Greek  Art — The  Aryan  Greeks,  who  mi- 
grated from  Central  Asia  in  successive  waves  to 
Greece,  the  iEgean  islands,  southern  Italy  and 
Sicily,  and  the  sea-coast  provinces  of  Asia 
Minor,  developed  a  culture  essentiaUy  different 
from  that  of  Egypt  or  Assyria,  less  exclusively 
dominated  by  religious  conceptions  than  the  one, 
far  less  inspired  by  the  pursuit  after  splendor 
than  the  other,  but  animated  from  the  start  by 
the  instinctive  reaching  out  after  ideals  of  pure 
beauty  of  form.  Sculpture  early  displayed  the 
effort  to  imitate  the  perfection  of  nature,  un- 
hampered by  conventional  restrictions,  and  in  its 
highest  development  in  the  5th  century  b.c  gave 
to  the  world,  in  cotmtless  statues  and  reliefs  of 
gods  and  goddesses,  heroes  and  athletes,  superb 
models  of  an  idealized  perfection  of  human 
beauty  which  have  never  been  surpassed  and  sel- 
dom equaled.  Greek  architecture,  serving  the 
gods  and  the  state  alike,  developed  a  few  simple 
varieties  of  the  column  and  entablature  (see 
ARCHiTEcruRE),  into  a  style  of  the  utmost  ele- 
gance of  proportion  and  refinement  of  detail, 
which  continued  in  use  for  over  five  centuries. 
In  this  style  (for  all  Greek  architecture  may  be 
considered  as  constituting  a  single  style)  three 
forms  of  columns  each  with  its  special  entabla- 
ture, were  successively  evolved,  the  Doric,  the 
Ionic  and  the  Corinthian,  the  first  being  the 
most  severe,  the  last  the  most  ornate  in  char- 
acter. (See  Architecture,  Parthenon.) 
Greek  poetry,  drama,  oratory  and  prose  litera- 
ture, inspired  by  a  new  spirit  of  inquiry,  by  the 
highly-developed  civic  patriotism  of  the  Greeks, 
and  by  their  love  for  perfect  rhythm  and  pro- 
portion, reached  a  nobility  of  style  which  has 
made  them  the  study  and  in  large  measure  the 
model  of  all  succeeding  ages.  We  know  little 
of  Greek  music  or  of  Greek  painting,  but  the 
highly-developed  decorative  art  of  the  (Greeks,  as 
revealed  in  their  vases,  their  coins,  and  what- 
ever else  has  come  down  to  us  of  the  ai^urte- 
nances  of  their  daily  life,  displays  everywhere  the 
same  pursuit  of  ideal  beauty,  the  same  love  of 
harmony,  proportion,  balance  and  rhythm,  which 
we  observe  in  their  literature,  sculpture  and 
architecture,  and  which  found  another  medium 
of  expression  in  their  sacred  dances. 

Greek  art  in  its  origins  drew  freely  from 
Egyptian,  Assyrian  and  Mediterranean  art,  es- 
pecially in  its  decorative  motives,  but  early  be- 
gan to  transform  the  motives  and  ideas  it  bor- 
rowed, so  that  it  became  the  most  original  and 
creative  art  of  all  antiquity,  reacting  upon  later 
Egjfptian  art  and  contributing  to  Roman  art  its 
most  vital  elements.  The  age  of  Pericles,  suc- 
ceeding the  Persian  wars,  was  the  age  of  its 
highest  development;  during  the  4th  century 
(sometimes  called  the  Alexandrian  Age),  it  de- 
clined in  purity  and  sought  after  splendor,  sink- 
ing thereafter  gradually  into  insignificance.  But 
it  came  to  new  life  in  its  inspiration  of  Roman 
art,  and  in  some  of  its  provincial  manifestations 


in  Syria  and  the  Byzantine  empire,  after  the  time 
of  Constantine.    See  Greek  Art. 

Roman  Art, — .While  Greece  was  declining, 
Rome  was  rising  to  the  political-military  mastery 
of  the  world.  The  Roman  civilization  was  prac- 
tical and  material  rather  than  artistic  and  philo- 
sophical like  the  Greek.  The  Romans  were  sol- 
diers, organizers  and  engineers,  not  artists  and 
theorists.  But  with  the  concjuest  of  the  Greek 
states  in  the  3d  and  2d  centuries  b.c.  the  Romans 
began  to  acquire  a  taste  for  the  splendors  and 
refinements  of  Greek  art  Greek  philosophy  and 
literature  were  cultivated;  Greek  statues  and 
bronzes  adorned  the  villas  of  the  wealthy  and  the 
fora  and  public  buildings  of  the  capital;  Greek 
artists  were  employed  to  copy  the  great  works 
of  Greek  sculpture,  to  carve  and  decorate  and 
even  to  design  and  erect  temples  and  palaces  for 
the  Romans.  This  new  Grseco-Roman  art  was. 
however,  entirely  unlike  the  Greek  art  whose 
forms  it  adapted  to  new  purposes.  It  was  in- 
ferior to  the  Greek  in  every  department  but 
one  —  that  of  architecture,  and  in  diis  it  differed 
so  radically^  in  principle  from  the  Greek  that 
comparison  is  hardly  possible.  The  Roman  skill 
in  engineering  construction  and  the  Roman  love 
for  grandeur,  for  vastness  of  scale  and  splendor 
and  for  sumptuous  beauty  of  materials,  con- 
strained architecture  into  new  paths,  resulting  in 
the  creation  of  new  and  varied  types  of  buildings, 
in  which  details  borrowed  from  the  Greek 
columnar  style,  and  often  executed  by  Greek 
artists,  were  adapted  to  new  uses  in  conjunction 
with  the  arch  and  vault  which  the  Greeks  had 
never  employed.  The  spaciousness  and  imposing 
splendor  of  the  Roman  temples  —  as  exemplified, 
for  instance,  in  the  still  extant  and  superb  tem- 
ple known  as  the  Pantheon  (q.v.),  built  about 
124  A.a  —  and  of  their  baths,  amphitheatres  and 
basilicas,  were  such  as  had  never  before  been 
realized  in  any  land  or  age.  The  decorative 
arts  of  carving  and  mosaic,  of  stucco-relief 
ornament  and  marble  incrustation,  as  applied  to 
architecture  —  we  might  almost  say  the  whole 
art  of  architectural  decoration  as  distinguished 
from  pictorial  painting  and  sculpture  applied  to 
buildings  —  were  first  developed  systematically 
by  the  Romans.  To  the  three  Greek  ^orders* 
of  architecture  —  the  Doric,  Ionic  and  Corin- 
thian—  which  they  adopted  and  modified,  they 
added  two  others :  the  Tuscan,  a  survival  of  the 
rather  primitive  Etruscan  form  of  column,  and 
the  Composite,  a  variant  of  the  Corinthian. 
Roman  sculpture  was  inferior,  attaining  little 
distinction  except  in  some  of  the  imperial  por- . 
trait- statues  and  busts.  Painting  was  more 
highly  developed  and,  although  practised  chiefly 
as  a  decorative  art  and  by  Greek  artists,  as 
shown  by  the  ruins  of  Pompeii  (q.v.)  and 
Herculaneum,  produced  in  various  parts  of  the 
empire  works  of  portraiture  and  of  ideal  repre- 
sentation of  a  high  order.     (See  Painting.) 

Early  Christian  and  Byzantine  Art, —  The  age 
of  Constantine  (330  a.d.)  witnessed  a  great 
transformation,  not  only  in  the  political  organi- 
zation, but  also  in  the  religion  and  art  of  the 
civilized  world.  Christianity,  triumphing  over 
three  centuries  of  proscription  and  persecution* 
was  recognized  as  the  religion  of  the  empire,  and 
Roman  art,  which  had  shared  in  the  decline  of 
the  imperial  power,  found  a  new  field  in  the 
service  of  this  religion.  In  all  the  symbolism  ol 
Early  (^ristian  Art  we  trace  the  survival  of 
pagan  Roman  symbols  invested  now  with  new 
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meanings,  and  the  architectural  types  of  the 
Roman  basilicas  and  tombs  were  modified  for  the 
building  of  Christian  churches  and  baptisteries. 
Sculpture  suffered  for  centuries  from  the  pro- 
scription which  resulted  from  its  association,  in 
the  mind  of  the  early  Church,  with  pagan  deities 
and  idol- worship ;  but  painting  took  on  new  life 
in  the  service  of  the  Church,  especially  in  the 
derivative  form  of  mosaic  (see  Mosaic)  and  in 
the  illumination  of  ecclesiastical  manuscripts. 
The  field  of  the  arts  was  a  narrow  one,  and  none 
of  them  rose  to  very  high  or  independent  de- 
velopment except  in  the  Byzantme  empire. 
Here,  especially  in  Constantinople  (which,  after 
the  fall  of  Rome  before  the  Goths  in  476  became, 
and  for  a  considerable  time  remained,  the  most 
enlightened,  prosperous  and  conspicuous  city  in 
Christendom)  (see  Constantinople),  the  arts 
flourished;  architecture  developed  new  forms 
and  applications  of  the  vault  and  especially  of 
the  dome  (see  Dome),  and  produced  in  the  great 
church  of  the  Divine  Wisdom  (^i  'A^y/a  2o0/a, 
commonly  called  Santa  Sophia)  at  Constanti- 
nople (532-38)  a  stupendous  masterpiece,  never 
surpassed  in  its  way.  Byzantine  architects, 
mosaic-workers,  decorators  and  manuscript- 
illuminators  were  in  demand  throughout  the 
Christian  world  of  the  6th  to  the  i  ith  centuries ; 
the  superb  church  of  St.  Mark  at  Venice  (about 
1070  A.D.)  IS  one  monument  of  their  employment 
in  foreign  lands,  and  Ravenna  is  full  of  Byzan- 
tine art.  The  highly  decorative  though  conven- 
tional ecclesiastical  style  of  painting  of  the 
Byzantines,  dominated  by  the  types  of  face, 
figure  and  symbolism  employed  in  the  mosaics, 
frescoes  and  altar-pieces  of  their  churches,  was 
carried  not  only  mto  Greece,  Russia  and  the 
Balkan  provinces,  where  it  has  survived  to  this 
day,  but  also  into  Italy,  Germany  and  southern 
France,  as  we  shall  see  later.  In  Syria  there 
grew  up,  concurrently  with  the  earlier  Byzan- 
tine style  a  strong  local  school  of  architecture 
which  has  left  impressive  ruins,  quite  distinct  in 
style  alike  from  the  Byzantine  and  Roman. 

Moslem    Styles.^  Dming    the    Dark    Ages 
which  succeeded  the  fall  of  Rome,  the  lamp  of 
culture  burned  brightest  m  Constantinople  and 
in  the  Moslem  states.    The  Arabs  had  extended 
their  conquests  during  the  7th  and  8th  centuries 
over  Syria  and  Persia,  northern  Africa,  Spain 
and  Sicily.    Destitute  themselves,  at  the  outset, 
of  artistic  culture,  they  rapidly  absorbed  that  of 
the  nations  they  conquered,  and  the  experience 
of  Rome  in  the  conquest  of  the  Greek  states  was 
repeated.    The  new  art  that  grew  up  was  wholly 
different  in  spirit  and  detail  from  that  of  any  of 
the  conquered  peoples,  although  largely  executed 
hy  artists  from  their  ranks.    It  was  applied  to 
different  uses  and  expressed  a  different  order  of 
ideas  and  sentiments.    The  Moslem  hatred  of 
idolatry  led  to  an  almost  absolute  proscription 
of   painting  and   sculpture   and  this   restriction 
upon  two  of  the  highest  forms  of  artistic  expres- 
sion may  in  part  account  for  the  extraordmary 
development  in  their  stead,  of  the  decorative  arts 
in    Moslem  lands.    These,  without  the  all-per- 
vading   symbolism    of    ancient    Egyptian    art, 
reached  a  very  high  power  of  expression  or  sug- 
gfestion  of  moods  and   feelings  which  —  if   we 
niay  helieve  some  students  of  these  arts — raises 
them   almost  to  the  plane  of  music  and  places 
them  clearly  among  the  fine  arts.    Unlike  west- 
em   art,  in  which  form  has  always  been  para- 
mount, Moslem  art,  like  all  Asiatic  art,  excels 
Vol.  8  —  26 


in  the  treatment  of  colof.  The  Persians  were 
the  only  Moslems  to  develop  the  art  of  painting, 
and  with  them  it  was  practised  chiefly  in  the 
form  of  miniature  pictures  and  manuscript  illus- 
tration, in  which  —  as  in  the  semi-naturalistic 
floral  decorations  of  their  tiles  and  fabrics,  they 
showed  considerable  observation  of  nature.  In 
architecture  the  Moslems  have  always  excelled 
on  the  decorative  side,  and  the  buildings  of  the 
Arabs  and  Moors  seldom  display  boldness  of 
construction  or  largeness  of  scale.  In  Turkey, 
however,  where  Byzantine  models  were  followed, 
and  in  Persia  and  India,  where  the  Aryan  ele- 
ment is  dominant,  the  Mohammedan  mosques, 
tombs  and  gates  are  often  of  imposing  grandeur 
of  scale  and  admirable  in  structural  design. 

Medicnml  Art — Meanwhile  as  Europe 
emerged  slowly  from  the  chaos  and  barbarism 
of  the  Dark  Ages,  with  the  development  of  new 
nationalities,  chiefly  Celtic  and  Germanic,  a  new 
Christian  civilization  and  new  art  were  taking 
shape,  dominated  by  the  Church  of  Rome,  whose 
institutions,  both  monastic  and  hierarchic,  were 
established  throughout  all  Europe  except  the 
Byzantine  empire,  where  the  Greek  rite  pre- 
vailed. The  Church  absorbed  all  activities  not 
occupied  in  the  warfare  of  feudalism,  and  the  arts 
were  practised  almost  wholly  in  her  service. 
The  centuries  from  the  5th  to  the  nth  were 
the  Dark  Ages  when  throughout  northern,  cen- 
tral and  western  Europe  chaos  and  ignorance 
were  universal;  but  wilTi  the  dawn  of  the  nth 
century  order  began  to  emerge  from  the  chaos, 
and  the  wealth  and  power  of  the  monastic  orders 
began  to  show  themselves  in  the  building  of  great 
abbey-churches  and  monasteries,  as  well  as  in  the 
copying  of  manuscripts  and  the  study  and  teach- 
ing of  the  narrow  scholasticism  of  the  Church. 
In  some  places  —  notably  in  France  —  the  epis- 
copzX  authority  was  hostile  to  that  of  the  monas- 
teries ;  but  elsewhere  the  two  were  in  harmony, 
and  between  them  they  developed  a  very  active 
and  prolific  architecture  of  abbeys,  cathedrals, 
churches,  monasteries  and  hospitals,  at  first 
crude,  powerful,  massive  (see  Romanesque 
Art)  ;  later  developing  its  structural  system  ex- 
perimentally along  logical  lines,  towards  greater 
loftiness,  lightness,  elegance,  refinement  of  detail 
and  splendor  of  decoration,  the  ribbed  vault, 
pointed  arch  and  flying  buttress  being  the  char- 
acteristic features  of  this  system ;  stone  window- 
tracery,  stained-glass  windows,  lofty  spires  and 
pinnacles,  and  a  marvelous  wealth  of  symbolic 
and  grotesque  and  floral  carving,  the  leading  ele- 
ments in  the  decorative  dress  of  this  architec- 
ture. The  earlier  massive  style  is  called  the 
Romanesque ;  the  later,  completely  developed 
style  the  Gothic  (about  1 160-1500).  As  sculp- 
ture had  been  the  mistress  art  of  Greece,  so  was 
architecture  that  of  the  Middle  Ages;  painting 
and  sculpture  wrought  chiefly  in  her  service. 
Yet  the  sculpture  of  the  Middle  Ages,  although 
chiefly  executed  for  the  decoration  of  churches 
is  —  especially  in  France  —  so  important  for  its 
own  sake^  so  intrinsically  noble  and  beautiful, 
as  to^  claim  with  justice  an  independent  rank. 
Painting,  however,  remained  a  subordinate  art, 
formally  decorative  and  adhering  in  great  meas- 
ure to  Byzantine  traditions  (see  above).  For 
decorative  work,  for  mural  painting,  which  only 
in  the  14th  century,  in  Italy,  began  to  cast 
off  the  fetters  of  this  tradition  (see  Dmabue; 
Giotto;  Painting).  And  for  stained  glass  in 
large  windows^  this  formal  and  conventional 
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style  served  well;  but  it  stood  in  the  way  of 
any  independent  progress  in  painting.  Archi- 
tecture first,  and  sculpture  in  the  second  place, 
were  the  great  arts  of  the  Middle  Ages;  but 
poetry  and  the  drama  were  also  practised.  War 
and  chivalry  were  the  chief  inspiration  of  poetry, 
although  a  few  truly  noble  hymns  were  born  of 
the  religious  consciousness  of  the  Middle  Ages; 
the  drama  existed  chiefly  in  the  form  of  ^^miracle- 
plays,*  ^'^mysteries,*  and  ^moralities,**  of  minor 
importance  as  literature,  although  interesting 
as  the  germ  of  the  great  dramatic  art  of  the 
Renaissance. 

Renaissance  Art.-^Tht  conspicuous  charac- 
teristics of  the  mediaeval  Christian  world  may  be 
summed  up  in  a  few  words  as  follows:  War 
and  religion  were  the  controlling  forces,  the 
feudal  system  and  the  Church  the  institutions 
through  which  these  worked;  obedience  to  au- 
thority the  universal  rule  of  life.  Under  these 
conditions  the  individual  was  submerged  in  the 
mass,  and  only  tmder  the  pressure  of  external 
authority.  But  this  condition  could  not  last 
forever.  The  love  of  personal  liberty,  the  long- 
ing for  self-expression,  though  long  repressed, 
were  not  extinct  ^nd  began  to  assert  themselves 
with  increasing  earnestness  and  effectiveness, 
in  proportion  as  civilization  advanced,  and  ex- 
ternal authority  ceased  to  be  the  only  synonym 
of  protection  and  safety  for  the  individual.  In- 
dependence first  began  to  develop  by  the  in- 
troduction of  the  idea  of  voluntary  obedience 
to  an  authority  constituted  by  those  subject  to 
it,  in  the  place  of  involuntary  and  compulsory 
subjection  to  powers  claiming  authority  directly 
from  God  or  from  some  other  mysterious  and 
external  source.  This  new  conception  appeared 
in  the  industrial  and  artistic  guilds  of  many 
mediaeval  cities;  in  many  ^free  towns'*  which 
claimed  certain  immunities  and  privileges  as 
direct  inheritances  from  Roman  times  and  exer- 
cised and  regulated  these  through  elective  gov- 
erning bodies  chosen  by  the  burghers;  and  in 
the  free  republics  of  Italy,  like  Florence  and 
Venice.  Through  the  14th  century  this  idea  was 
germinating,  especially  in  Italy,  •  where  it  re- 
ceived a  powerful  stimulus  from  the  revival  of 
the  study  of  the  classics,  which  kindled  admira- 
tion for  the  freedom  of  classic  culture  and  for 
the  beauty  of  classic  art  and  literature,  and 
aroused  a  new  spirit  of  secular  study,  research, 
and  inquiry.  This  led  to  the  Humanist  move- 
ment, which  was  on  the  one  hand  a  movement 
for  individual  culture.  «^nd  on  the  other  a  move- 
ment of  protest  against  the  narrowness  and 
asceticism  of  ecclesiastical  authority.  Not  only 
the  dictates  but  the  very  foundations  of  author- 
ity began  to  be  questioned.  Men  began  to  reach 
out  into  new  fields  of  thought,  to  explore  nature 
and  antiquity  alike,  and  the  beginnings  of  mod- 
ern science  are  to  be  traced  back  to  this  new 
spirit  of  independent  investigation.  This  revival 
of  classic  learning,  this  intellectual  awakening, 
is  known  as  the  Renaissance  —  the  new  birth  of 
free  thought  and  individual  culture.  The  fine 
arts  soon  felt  its  influence.  In  painting,  the 
study  of  nature,  the  pursuit  of  ideal  instead  of 
conventional  types,  broke  the  long  dominion  of 
the  Byzantine  ecclesiastical  traditions.  The 
Florentine  and  Siennese  schools  inaugurated  the 
triumphant  course  of  Italian  painting,  which  led 
from  Cimabue  and  the  great  innovator  Giotto 
finally  to  the  superb  masterpieces  of  Raphael, 
Da  Vinci,   Michelangelo,   Titian,   Veronese,   and 


Tintoretto.  In  this  triumphal  progress  of  the 
art  of  painting  it  rose  from  a  subordinate  ec- 
clesiastical decorative  art  to  the  leading  position 
among  the  arts,  the  invention  or  discovery  of  the 
process  of  painting  in  oils  (see  Painting  ;  Van 
Eyck)  being  a  potent  contributory  factor  in 
this  progress.  Sculpture  had  already  in  the 
works  of  Niccolo  Pisano  (q.v.)  felt  the  inspira- 
tion of  the  study  of  classic  models,  but  its  devel- 
ppment  was  less  important  than  that  of  either 
painting  or  architecture.  It  remained  long  sub- 
ordinate to  the  latter,  although  within  this  rela- 
tively limited  field  many  of  its  products,  espe- 
cially in  Italy  and  France,  were  of  a  very  high 
order  and  some  of  them  unsurpassed.  It  did 
hot,  however,  attain  complete  independence  until 
Michelangelo  (q.v*)  in  the  l6th  century,  made 
it  the  medium  of  expression  of  his  mighty  con- 
ceptions, rivaling  in  power  and  grandeur,  if  not 
also  in  beauty,  the  noblest  masterpieces  of  Greek 
art 

Architecture  underwent  a  complete  revolu- 
tion. The  Gothic  style  had  never  been  in  Italy 
anything  but  a  foreign  importation,  an  imitation 
of  French  and  German  details  with  no  assimila- 
tion of  the  structural  ideas  on  which  the  Gothic 
style  was  based.  With  the  new  passion  for 
classic  study,  architecture  was  on  its  decorative 
side  made  a  medium  for  the  expression  of  this 
taste  by  the  adoption  and  imitation  of  the  decora- 
tive details  of  classic  Roman  ruins.  The  secu- 
larizing tendency  of  the  age  and  the  rapidly 
growing  love  of  personal  luxury,  led  to  the 
building  of  palaces,  villas  and  stately  gardens, 
and  to  the  erection  of  tombs  of  pompous  and 
imposing  magnificence,  while  churches  were  built 
with  barrel-vaults  and  domes  in  place  of  the 
ribbed  vaults  of  Gothic  design,  and  were  adorned 
with  the  columns,  pilasters,  and  entablatures  of 
the  Roman  orders,  with  Roman  scrolls,  ara- 
besques and  arcades.  The  lofty  dome,  crowned 
with  a  lantern  and  borne  on  a  high  drum  en- 
circled with  columns  and  pilasters,  became  a  fea- 
ture of  the  later  churches,  and  St.  Peter's 
(q.v.)  at  Rome,  the  largest  of  all  churches, 
embodies  in  the  most  magnificent  fashion 
this  new  type  (i  503-1629).  In  all  the 
arts  of  the  Renaissance  it  is  the  artist 
as  an  individual  that  claims  our  attention;  al- 
though we  class  the  works  of  the  Renaissance 
by  schools  and  periods  —  because  even  individ- 
uals feel  the  constraint  of  their  environment' — 
the  personal  element  is  always  conspicuous  in  a 
manner  unknown  in  mediaeval  art,  in  which 
relatively  few  names  of  artists  have  come  down 
to  us. 

Poetry  and  literature  felt  with  the  other  arts 
the  transforming  influence  of  the  classic  re- 
vival, not  only  as  to  form  but  also  as  to  sub- 
ject-matter. The  drama  outgrew  the  naive  puer- 
ilities of  the  miracle-plays  and  took  on  the 
dignity  of  an  independent  fine  art,  reaching  its 
highest  development  in  the  Elizabethan  and  par- 
ticularly the  Shakespearian  drama  at  the  close 
of  the  i6th  century. 

The  movement  of  the  Renaissance  spread 
from  Italy  to  the  north  and  west,  but  found  — 
so  far  as  art  was  concerned  —  in  France,  Ger- 
many, Great  Britain,  and  the  Low  Countries  the 
Gothic  style  so  highly  developed  and  so  firmly 
intrenched  that  the  transformation  of  taste  and 
of  style  was  very  gradual  in  these  countries.  Ih 
France,  the  Renaissance  in  art  was  inaugurated 
by  Italian  artists   imported   by   Charles   Vllt, 
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Louis  XIL,  and  Francis  I.  after  their  several 
campaigns  in  Italy  between  1483  and  1525,  and 
manifested  itself  first  in  the  chateaux  and  in  the 
tombs  of  ?:oyal  and  princely  or  noble  families, 
but  the  style  was  very  far  from  resembling  the 
Italian.  It  was  not  till  the  reign  of  Louis  XIV. 
(1(545-1715)  that  architecture,  sculpture,  and 
painting  took  on  the  Italian  Palladian  (see  Pal- 
LADio)  or  classic  character  in  any  marked  de- 
gree. There  was  constant  strife  between  the 
distinctively  French  and  classic  elements.  In 
Germany  and  England  the  Italian  manner  was 
even  later  in  asserting  itself;  throughout  the 
i6th  and  much  of  the  17th  century  the  persist- 
ence of  local,  national,  and  mediaeval  concep- 
tions and  forms  resulted  in  great  variety  and 
picturesqueness  in  architecture,  the  final  disap- 
pearance of  which  in  the  i8th  century  was  hardly 
compensated  for  by  the  more  stately  but  less 
origmal  formally  classic  style  that  replaced  it 
Sculpture  hardly  flourished  outside  of  France, 
but  painting  developed  in  Germany  and  the 
Netherlands  three  important  schools  in  the  i6th 
and  17th  centuriee  —  the  German,  the  Flemish, 
and  the  Dutch,  whose  most  celebrated  represen- 
tatives were  respectively  —  among  many  others 
almost  equally  famed  — Hans  Holbein  the 
Younger,  Rubens,  and  Rembrandt.  A  strong 
Spanish  school  also  grew  up,  and  in  England  in 
the  i8th  century  portraiture  and  landscape-paint- 
ing reached  a  high  level.  But  meanwhile  archi- 
tecture was  declining  in  power  and  originality; 
sham  and  pretense,  pomp  and  affectation  were 
taking  possession  of  society,  and  taste  was  cor- 
rupted at  the  fountain-head.  The  first  third  of 
the  19th  century  —  indeed  the  first  half  — was  a 
period  of  artistic  poverty  and  destitution,  in  all 
the  arts  and  throughout  the  civilized  world. 
From  this  deplorable  condition  the  arts  have  risen 
under  the  impulsion  of  new  forces,  social,  in- 
tellectual and  economic,  due  to  the  extraordinary 
changes  and  the  marvelous  progress  of  the  last 
50  years. 

Bibliography. — The  bibliography  of  the  fine 
arts  is  enormous ;  only  a  few  of  the  most  familiar 
and  available  works  can  be  here  specified. 
The  reader  is  advised  to  consult  He's  ^Bibliog- 
raphy of  the  Fine  Arts.^  Among  general 
hand-books:  Liibke,  ^History  of  Art^  (in 
German  or  in  English) ;  ^College  Text- 
books on  the  History  of  Art,^  edited,  by  Prof. 
J.  C  Van  Dyke  (* Architecture^  by  Hamlin; 
^Painting^  by  Van  Dyke;  ^Sculpture^  by  Mar- 
quand  and  Frothingham)  ;  Kugler,  ^Hand-book 
on  Architecture'  (German  or  English) ; 
Statham,  ^Architecture  for  General  Readers* ; 
^Modern  Architecture' ;  Fergusson,  < History  of 
Architecture  in  all  Countries' ;  < Indian  and  East- 
cm  Architecture';  ^Modern  Architecture'; 
Fletcher,  ^A  History  of  Architecture' ;  Mitchell, 

*  Ancient  Sculpture' ;  other  books  on  ancient 
sculpture  by   Murray  and  by  Perry;   Gardner, 

*  Greek  Sculpture' ;  Perkins,  *  Italian  Sculptors' ; 

*  Tuscan  Sculptors' ;  Marshall,  Eidlitz,  Raymond, 
Ruskin,  Viollet-le-Duc,  on  aesthetics  and  art  crit- 
icism, works  by  Hegel.  On  painting  works 
almost  innumerable:  there  exists  no  one  gen- 
eral history  of  painting  of  important  dimen- 
sions (note  Van  Dyke  as  above),  but  numerous 
books  on  special  schools  and  epochs :  cf.  Champ- 
lin,  ^Cyclopaedia  of  Painters  and  Painting.' 

A.  D.  F.  Hamlin, 
Adjunct   Professor   of   Architecture,   Columbia 
University,  New  York. 


Finfoot,  one  of  the  extraordinary  tropical 
birds  of  the  family  Heliornithida,  now  consid- 
ered near  allies  of  the  rails,  so  called  on  account 
of  the  broad  scalloped  webs  along  each  toe. 
The  best  known  one  is  Heliornis  fulica  of 
northeastern  South  America,  which  is  about  13 
inches  long,  and  mainly  brown,  with  a  white 
throat,  red  bill,  and  feet  banded  with  yellow  and 
black.  Other  larger  species  belong  to  Africa 
and  the  Malayan  Peninsula.  These  birds,  which 
frequent  the  swamps  or  rocky  streams  of  inland 
woods,  fly  heavily,  and  push  themselves  out  of 
the  water  with  their  feet.  They  swim  and  dive 
well,  and  run  swiftly  on  land. 

Fingal,  fing-gal,  a  once  popular  epic  by 
James  Macpherson,  which  appeared  in  1762. 
The  poet  being  a  favorite,  <Fmgal'  had  an  im- 
mense sale.  The  subject  of  the  epic  is  the  inva- 
sion of  Ireland  by  Swaran,  king  of  Lochlin, 
Denmark,  during  the  reign  of  Cormac  II.,  and 
its  deliverance  by  the  aid  of  the  father  of  Ossian, 
King  Fingal  of  Morven,  on  the  northwest  coast 
of  Scotland.  The  poem  opens  with  the  over- 
throw of  Cathullin,  general  of  the  Irish  forces, 
and  concludes  with  the  return  of  Swaran  to  his 
own  land.    See  Ossian  ;  Macphkrson,  James. 

Fingal's  Cave,  a  curious  cavern  formed 
of  basaltic  columns,  in  the  Isle  of  Staffa,  one  of 
the  Hebrides,  on  the  west  coast  of  Scotland,  25 
miles  from  Oban.    See  Staffa. 

Finger.     See  Hand. 

Finger-grass,  a  crab  grass  (Panicum  san- 
guinale,  Linn.),  a  well-known  annual,  common 
in  nearly  all  parts  of  the  United  States,  growing 
in*  cultivated  fields  and  about  dwellings.  It  is  a 
weed  in  gardens  and  among  hoed  crops.  In 
grain  fields  after  harvest  it  frequently  springs 
up  in  such  quantity,  particularly  in  the  Southern 
States,  as  to  yield  one  or  even  two  good  cut- 
tings of  hay.  This  spontaneous  growth  affords 
excellent  pasturage,  as  well  as  hay  of  first  qual- 
ity if  properly  cured.  The  stems  are  much 
branched,  and  in  good  soil  attain  a  length  of 
3  to  4  feet.  This  grass  contains  little  fibre,  and 
dries  quickly  when  cut,  but  if  after  cutting  it  is 
wet  by  rains  or  heavy  dews  its  value  for  hay 
is  almost  wholly  destroyed. 

Finger  Notation,  a  method  of  representing 
numbers  by  the  position  of  the  fingers  or  hands, 
analogous  to  the  digital  language  of  deaf  mutes. 
The  system  is  an  ancient  one  and  has  had  three 
distinct  ramifications :  ( i )  The  obsolete  one  of 
mere  numerical  representation,  to  retain  the 
numbers  erased  during  operations  on  the  sand 
abacus,  and  probably  on  the  other  forms  as 
well  (see  Abacus)  ;  (2)  the  one  leading  to  a 
kind  of  international  language,  helpful  in  bar- 
gaining at  the  great  fairs  of  antiquity  and  the 
Middle  Ages,  and  still  used  in  the  East;  (3)  that 
of  actual  computation,  the  so-called  finger  reck- 
oning, still  somewhat  used  in  certain  parts  of  the 
world.  Of  these  three  the  first  was  the  most 
important,  and  with  the  second  it  resulted  in 
a  number  language  quite  as  international  as  the 
Hindu-Arabic  numerals  (see  Numerals)  which 
led  to  its  decay.  The  antiquity  of  the  system 
in  Egypt,  Greece,  and  Rome  is  attested  by  sev- 
eral classical  writers,  Juvenal,  for  example, 
speaking  of  the  aged  Nestor  as  numbering  his 
years  upon-  his  right  hand,  that  being  the  one 
used  for  numerals  exceeding  gg.  Herodotus, 
Pliny,   Macrobius,   Plautus,   Seneca,   Suetonius* 
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and  probably  Aristophanes  and  Solomon  (Prov- 
erbs iii.  i6)  are  among  the  other  witnesses  to 
its  use  among  the  common  people  in  ancient 
times.  In  the  early  centuries  of  the  Christian 
era  it  was  well  known,  for  it  is  mentioned  by 
Tertullian  (c.  200  a.d.),  St.  Ambrose  (c.  375 
A.D.),  and  St.  Augustine  (c.  400  a.d.).  To 
the  Venerable  Bede,  however,  we  are  indebted 
for  our  most  definite  knowledge  of  the  mediaeval 
system  in  the  West,  and  to  his  treatise,  ^De 
loquela  per  gestum  digitorum,^  in  his  < Opera 
omnia, >  (Paris  1862,  tomus  I.,  p.  689),  the  stu- 
dent should  refer  for  the  best  description  extant. 
The  same  notation,  not  so  fully  explained,  ap- 
pears in  a  work  written  about  800  a.d.,  although 
assigned  to  Cyril  of  Alexandria  (<Liber  de 
computo  S.  Cyrilli  Alexandrini,^-  published  by 
L.  A.  Muratori  in  his  ^Anecdota,^  Napoli  1776), 
and  in  one  by  Radulph  of  Laon,  c.  iioo  a.d. 
(consult  <Abhandlungen  zur  (^schichte  der 
Mathematik,>  Bd.  V.,  p.  9O.    The  international 
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ics  (^Sunia  de  Arithmetica  Geometria  Propor- 
tioni  &  Proportionalita^  .  .  .  vinegia  .  .  .  - 
M.cccc.lxliiij,  fol.  36,  v.).  Several  arithmeti- 
cians of  the  i6th  century  gave  descriptions  of 
the  method,  including  Recorde  (q.v.),  the  author 
of  the  first  arithmetic  printed  in  English.  The 
accompanying  illustration  is  from  the  most  elab- 
orate treatise  on  the  subject,  that  of  Aventinus 
(^Abacvs  at  qve  vetvssissima,  vetervm  latinorura 
per  digitos  manusq  numerandi  (quin  etaim 
loquendi)  cosuetudo.  Ex  beda  cu  picturis  et 
imaginabus  .  .  .  Ratispone  .  .  .  1532),  a 
work  enough  esteemed  to  warrant  an  edition 
as  late  as  1710. 

The  most  common  form  of  finger  reckoning 
was  that  involving  multiplication,  the  factors 
being  between  5  and  10,  thus  rendering  the  table 
beyond  5  X  10  superfluous.  This  form  is  very 
old,  and  is  not  yet  obsolete.  For  example,  to 
multiply  9  by  8,  think:  5  and  4  are  9  (raising 
4  fingers  on  one  hand)  ;  5  and  3  are  8  (raising 
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character  of  the  system  is  further  evident  from 
two  poems,  one  in  Arabic  (Marre,  ^Maniere  de 
compter  des  anciens  avec  les  doigts  des  mains, 


by  Samuel  ibn  Abbas  (Steinschneider,  ^Die 
Mathematik  bei  den  Juden,'  in  the  <Bibliotheca 
Mathematica,>  Ser.  II.,  Vol.  X.,  p.  81),  and  from 
a  description  by  Nicholas  Rhabdas  of  Smyrna. 
In  his  <  Epistles  on  Arithmetic,^  written  about 
1341,  Rhabdas  gives  the  digital  notation  as  it 
had  probably  been  used  in  Asia  Minor  for  many 
centuries,  and,  aside  from  Bede's  description, 
this  is  our  best  source  of  information.  For  a 
brief  digest,  consult  Gow,  ^History  of  Greek 
Mathematics^  (Cambridge  1884,  p.  24).  For  the 
Greek  text,  with  French  translation  by  Tannery, 
consult  ^Notices  et  extraits  des  manuscrits  de  la 
Bibliotheque  nationale,>  t.  32,  p.  I47  (Paris 
1886).  The  system  had  not  yet  died  out  in 
Europe  \'hen  printing  was  invented,  and  Paci- 
uolo  (q.v.)  sets  it  forth  in  a  page  of  illustrations 
in  the  first  great  modern  treatise  on  mathemat- 


3  on  the  other  hand)  ;  4  -f  3  (raised  fingers)= 
7  tens;  i  X  2  (bent  fingers)=2  units;  70  +  2  = 
72. 

In  addition  to  the  sources  above  cited,  con- 
sult: Stoy,  *Zur  Geschichte  des  Rechenunter- 
richtes,^  dissertation  (Jena  1876) ;  Treutlein.  in 
the  ^Abhandlungen  zur  Geschichte  der  Mathe- 
matik, >  Bd.  I.,  p.  21;  Bombelli,  <L'  antica  nu- 
merazione  Italica^  (Roma  1876,  p.  102)  ; 
Giinther,  <  Geschichte  des  mathematischcn  Un- 
terrichts  im  deutschen  Mittelalter^  (Berlin 
1887,  p.  12),  and  ^Untersuchungen  zur  Ge- 
schichte der  mathematischcn  Wissenschaf ten  > 
(Leipzig  1876). 

David  Eugene  Smith, 
Professor    of    Mathematics,    Teachers    College. 
Columbia  University,  Nezv  York. 

Finistcrrc,  Cape.     See  Cape  Finisterke. 

Fink,  Louis  Maria,  American  Roman 
Catholic  prelate:  b.  Triftersberg,  Bavaria,  1834. 
He  came  to  the  United  States  in  1852,  was  or- 
dained priest  1857.  and  was  successively  stationed 
at    Bellefonte,    Pa.;    Newark,    N.    J.;    Coving- 
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Ion,  Ky. ;  and  Chicago.  Later  he  became  prior 
of  the  Benedictine  monastery,  Leavenworth,  iCan- 
sas,  and  vicar-general  of  that  State.  He  was 
appointed  Bishop  of  Leavenworth  1871. 

Finland,  Grand  Duchy  of  (called  by  the 
natives,  Suomen-maa,  *land  of  marshes"),  a 
country  of  northern  Europe,  including,  with  the 
exception  of  part  of  Lapland,  the  extreme  north- 
western portion  of  the  Russian  empire ;  bounded 
on  the  north  by  Russian  Lapland;  east  by  the 
provinces  of  Archangel  and  Olonetz;  south  by 
Lake  Ladoga,  the  province  of  St.  Petersburg, 
and  the  Gulf  of  Finland;  and  west  by  Sweden 
and  the  Gulf  of  Bothnia ;  length,  600  miles ;  av- 
erage '  breadth,  about  240  miles ;  area,  I44i255 
square  miles. 

Topography. —  Finland,  which  is  divided  into 
8  provinces,  consists  principally  of  a  table- 
land from  400  to  600  feet  above  the  level  of  the 
sea,  and  interspersed  with  hills  of  no  great  ele- 
vation. In  the  north,  however,  the  Manselka 
Mountains  have  an  average  height  of  between 
3,000  and  ^,000  feet.  The  coasts,  particularly  on 
the  south,  are  surrounded  by  a  vast  number  of 
rocky  islets,  separated  from  the  mainland  and 
from  each  other  by  intricate  and  narrow  chan- 
nels, rendering  the  shores  of  the  country  easy 
of  defense  in  case  of  hostile  attack  by  sea.  Tlie 
chief  natural  feature  of  Finland  is  its  many 
lakes,  which  extend  like  a  network  over  a  large 
proportion  of  its  surface ;  some  of  them  being  of 
very  considerable  size.  The  greater  number  of 
these  are  in  the  south  and  east;  several  of  them 
have  intercommunication  and  generally  abound 
with  islands.  There  are  numerous  rivers,  but 
none  of  much  importance. 

Climate. —  The  climate  is  rigorous.  Even  in 
the  south  the  winter  lasts  from  six  to  seven 
months,  and  in  the  north  from  eight  to  nine 
months.  Dense  fogs  are  very  fre<juent;  heavy 
rains  take  place  in  autumn,  and  m  May  and 
June  the  thaws  put  a  stop  to  nearly  all  travel- 
ing. In  the  north  the  sun  is  absent  during  De- 
cember and  January;  but  during  the  short  sum- 
mer, while  the  sun  is  almost  constantly  above 
the  horizon,  the  heat  is  often  very  great;  and 
near  Uleaborg,  in  about  latitude  65  ,  the  com  is 
sown  and  reaped  within  six  or  seven  weeks. 
Crops  in  aH  parts  of  the  duchy  are  exposea  to 
the  double  danger  of  being  destroyed  by  sudden 
frosts,  and  by  the  ravages  of  a  variety  of  cater- 
pillar called  turila  by  the  natives. 

Various. —  The  principal  geological  form- 
ations are  granite,  which  very  easily  disinte- 
grates, hard  limestone,  and  slate.  The  soil  for 
the  most  part  is  stony  and  poor.  Iron,  copper, 
marble,  and  sulphur  are  the  chief  minerals.  Rye, 
oats,  and  barley  are  grown.  The  most  important 
products  are  timber,  potash,  pitch,  tar,  and 
resin,  which  are  extensivdy  exported.  Next 
to  agrriculture,  stock  breeding  and  fishing  form 
the  leading  occupations  of  the  inhabitants.  The 
chief  imports  are  salt,  grain,  and  articles  of 
clotbingr.  Finland's  imports  amount  to  $69,- 
000,000  and  its  exports  to  $48,000,000,  giving  a 
total  foreign  commerce  of  $117,000,000. 

History. —  The  Finns  were  pagans  and  most 
aj:irre»sivc.  They  frequently  attacked  the  neigh- 
boring: countries,  but  especially  Sweden.  They 
continued  to  live  under  their  own  independent 
kings  tfl!  the  T2th  century,  about  the  middle  of 
^tch  the  country  was  conquered  by  Saint  Eric, 


the  king  of  Sweden.  When  he  subdued  Fin- 
land, sent  to  them  Saint  Henry,  the  bishop  of 
Upsal,  to  preach  Christianity  to  the  people.  The 
province  of  Wiborg  was  conquered  and  an- 
nexed to  Russia  by  Peter  the  Great  in  1721 ;  the 
remainder  of  the  country  became  part  of  the 
Russian  dominions  (also  by  conquest)  in  1809. 
Ever  since  that  period  the  Russian  government 
has  endeavored,  by  conciliating  the  Finnish 
party,  and  promoting  objects  of  national  impor* 
tance,  to  attach  the  bulk  of  the  population  to  its 
interests;  but  in  this  it  is  said  not  to  have  been 
eminently  successful.  Abo  (the  ancient  capital), 
Wasa,  and  Wiborg  are  the  jplaces  where  law 
courts  are  held.  In  1640  a  university  was  estab-. 
lished  at  Abo,  but  it  was  removed  later  to  the 
present  capital,  Helsingfors.  The  majority  of 
the  people  are  Lutherans,  but  many  belong  to 
the  Greek  Church.  The  emperor  of  Russia 
nominates  the  18  members  who  constitute  the 
highest  administrative  body  possessing  authority 
over  Finland.  The  states,  composed  of  the  rep- 
resentatives of  four  social  orders,  that  is,  ilobles. 
clergy,  burgesses,  and  peasants,  are  convoked 
by  the  emperor ;  and  no  new  laws  can  be  enacted, 
nor  new  taxes  imposed,  without  their  sanction. 
These  four  orders  form  the  Diet,  which  meets 
every  few  years  for  the  transaction  of  business. 
The  governor-general  of  Finland,  who  repre- 
sents the  emperor,  is  president  of  the  senate, 
usually  a  Russian,  and  is  appointed  by  the  em- 
peror. The  ordinary  procedure  of  the  courts 
of  law  is  in  accordance  with  the  forms  in  exist- 
ence under  Swedish  rule. 

Language  and  Literature  —  The  language  of 
the  Finns  (Finnish  or  Chudicj  belongs  to  th^ 
northern  division  of  the  Ural-Ahaic  family  of 
languages,  and  is  most  nearly  allied  to  the  lan- 
guages of  the  Esths,  Lapps,  Mordvins,  Voguls, 
and  Hungarians.  It  possesses  all  the  Carman 
vowels,  a,  e,  i,  o,  u,  a,  o,  u,  which  again  give 
8  double  vowels  and  12  diphthongs.  Like* 
the  other  Altaic  languages  it  adheres  to  the  «law 
of  harmonic  sequence  of  vowels,*^  according  to 
whidi  the  vowels  are  divided  into  two  classes, 
heavy  (a,  0,  u)  and  light  (e,  i,  etc.),  and  only 
vowels  of  the  same  class  can  occur  in  the  same 
word.  The  language  is  remarkably  rich  in  de-. 
clensional  forms^  there  being  as  many  as  15  dif- 
ferent cases  expressing  such  relations  as  are 
expressed  in  English  by  near,  to,  by,  on,  in, 
ZiHth,  xvithout,  along,  etc.  By  this  means  these 
cases  are  made  to  express  the  relations  of  space, 
time,  cause,  etc.  There  is  no  distinction  of  gen- 
der in  Finnish  nouns.  The  possessive  pro- 
noun is  indicated  by  suffixes.  The  verb  resem- 
bles the  noun  in  its  capability  of  taking  on 
different  shades  of  meaning  by  corresponding 
modifkations,  and  is  in  this  respect  a  remarkable 
philological  phenomenon.  The  Finnish  proper 
IS  divided  into  three  principal  dialects,  the  Kare^ 
lian  or  eastern;  the  Savo  in  central  Finland; 
and  the  Tavastian  in  the  west.  This  latter  was 
used  in  the  original  translation  of  the  Bible,  and 
thus  became  the  parent  of  the  literary  Finnish. 

Finnish  literature  is  valuable  chiefly  for  its 
rich  stores  of  national  poetry,  which  has  been 
collected  only  in  modern  times.  Longfellow's 
^Hiawatha*  is,  in  style,  an  imitation  of  the 
Finnish  epic.  The  old  and  popular  poetry  of  the 
Finns,  as  it  appears  in  the  various  runor  or  bal- 
lads, is  governed  by  rules  of  ^quantity*  as  in 
that  of  the  Greeks  and  Romans^  not  by  accent ; 
rhyme  occurs  only  rarely;  alliteration  is  em- 
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ployed  as  a  rule.  These  poems,  which  had  been 
preserved  by  oral  tradition,  were  collected  by 
Lonnrot,  and  in  1835  he  published  them,  under 
the  title  of  ^Kalevala,^  with  a  second  enlarged 
edition  in  1849.  He  also  published  in  1840 
^Kanteletar,^  a  collection  of  592  ancient  lyric 
poems  and  50  old  ballads;  the  ^Suomen  kansan 
sanalaskuja^  (1842),  a  treasury  of  7,077  popular 
proverbs;  and  ^Suomen  kansan  arwoituksia^ 
(1844),  a  collection  of  2,188  riddles.  Another 
work  that  deserves  notice  is  Eero  Salmelainen's 
collection  of  legends  and  stories  in  prose,  ^Suo- 
men  kansan  satuja  ja  tarinoita^  (4  vols.  1854- 
62).  The  first  book  in  the  Finnish  language 
was  printed  at  Abo  in  1544,  its  author  being 
Michael  Agricola,  afterward  bishop  of  Abo,  who 
also  translated  the  New  Testament  and  part  of 
the  Old  into  Finnish.  A  complete  Finnish  Bible 
appeared  in  1642.  Lonnrot's  Finnish-Swedish 
dictionary  has  been  published  by  the  Finnish 
Literary  Society,  and  Dr.  Donner  has  a  diction- 
ary of  the  Finno-Ugric  languages  in  German. 
Finnish  is  becoming  more  and  more  the  vehicle 
for  imparting  instruction.  There  are  many  es- 
tablishments for  the  higher  education  of  both 
sexes  in  which  the  Finnish  tongue  is  used,  and 
about  half  of  the  800  students  at  Helsingfors 
University  speak  Finnish.  Works  on  science 
and  history,  as  well  as  poetry,  have  been  written 
in  Finnish  in  recent  times,  and  there  are  now 
a  considerable  number  of  Finnish  newspapers. 
Pop.  2,483,249.  Pop.  of  Helsingfors,  the  cap- 
ital, 77,500. 

Consult:  Topelius,  ^Finland  Frxmstalldt  1 
Teckning^ ;  Gerschau,  ^Versuch  ciner  Gesch. 
Finland^ ;  Brown,  ^Finland  in  Archaic  Times^ 
•(1893);  Finnish  authors,  ^Finland  in  the  Nine- 
teenth Century^ ;  Clive-Bayley,  ^Vignettes  from 
Finland  >  (1895);  Tweedle,  <  Through  Finland 
in  Carts>   (1903). 

Finland,  Gulf  of,  an  arm  of  the  Baltic 
Sea,  on  the  east  side,  having  Finland  on  the 
north,  and  the  Russian  governments  of  Esthonia 
and  Saint  Petersburg  on  the  south.  The  length 
of  the  gulf  from  east  to  west  is  about  250  or  260 
miles ;  breadth  at  the  entrance  or  narrowest  part, 
40  miles;  toward  the  head,  where  it  is  widest, 
aboat  80  miles.  It  receives  but  few  rivers,  and 
none  of  them,  with  the  exception  of  the  Neva, 
which  enters  it  at  its  upper  extremity,  of  any 
great  size.  It  contains  numerous  islands,  of 
which  Kronstadt  (q.v.)  is  the  largest  There 
are  various  cities  and  towns  of  considerable  im- 
portance along  its  shores,  Saint  Petersburg  on 
its  eastern  extremity. 

Finlay,  Charles  John,  American  physician: 
b.  Puerto  Principe,  Cuba,  3  Dec.  1833.  He 
studied  at  the  Rouen  Lycee,  France,  and  was 
graduated  from  the  Jcrfferson  Medical  College, 
Philadelphia,  in  1855.  In  1881  he  was  delegate 
from  Cuba  to  the  international  sanitary  confer- 
ence at  Washington,  and  in  1903  to  the  sanitary 
congress  also  held  there.  In  1902  he  was  made 
chief  sanitary  officer  of  Cuba.  Finlay  was  the 
first  to  set  forth  the  theory  of  the  transmission 
of  diseases  by  the  agency  of  mosquitoes,  which 
he  advocated  in  connection  with  the  yellow 
fever  as  early  as  1881, 

Finlay,  George,  English  historian:  b. 
Faversham,  Kent,  21  Dec.  1799;  ^'  Athens, 
Greece,  26  Jan.  1875.  Fired  with  enthusiasm 
Qn  behalf  of  Greece  he  went  to  that  cpgntry  to 


help  it  in  shaking  off  the  Turkish  yoke,  and 
spent  some  time  at  Missolonghi  in  close  intimacy 
with  Lord  Byron.  He  purchased  land  in  Attica, 
and  henceforth  lived  chiefly  in  Greece.  His 
great  work  on  Greek  history  came  out  at  inter- 
vals between  1844  and  1861,  and  shortly  after 
his  death  it  was  published  as  thoroughly  revised 
and  greatly  improved  by  himself,  entitled  ^A 
History  of  Greece  from  its  Conquest  by  the 
Romans  to  the  Present  Time,  146  b.c.  to  1864 
A.D.\  It  has  been  described  as  the  greatest  his- 
torical work  in  English  since  Gibbon's  ^Decline 
and  Fall.> 

Finley,  John  Huston,  American  educator: 
b.  Grand  Ridge,  111.,  19  Oct.  1863.  He  was 
graduated  at  Knox  College,  taking  a  post  gradu- 
ate course  at  Johns  Hopkins  University.  He 
served  as  secretary  of  the  State  Charities  Aid 
Association  of  New  York  1889-92,  founding  and 
editing  the  < State  Charities  Record^  and  ^Th^ 
Charities  Review.^  He  was  president  of  Knox 
College  1892^9,  editor  of  *  Harper's  Weekly^  fof 
1899,  and  editor  of  ^McClure's  Magazine^  190a 
He  was  appointed  professor  of  politics  at  Prince- 
ton 1900,  and  became  president  of  the  College  of 
the  City  of  New  York  in  1903.  He  collaborated 
with  R.  T.  Ely  (q-v.)  in  writing  ^Taxation  in 
American  States  and  Cities..^ 

Finley,  John  Park,  American  meteorolo- 
gist: b.  Ann  Arbor,  Mich.,  11  April  1854.  Ho 
was  educated  at  the  State  Normal  School  and 
State  Agricultural  School.  In  his  position  as 
chief  of  the  Signal  Service  Bureau  of  the  Pacific 
Coast  he  has'  given  much  attention  to  the  phe- 
nomena of  meteorology,  and  has  written  ex- 
tensively upon  the  subject.  His  works  include: 
*  Tornadoes^  (1887)  ;  ^Manual  of  Instruction  in 
Optical  Telegraphy >  (1889). 

Finlcy,  Martha  (pseudonym  of  Martha 
Farquharson),  American  writer  for  girls:  b. 
Chillicothe,  Ohio,  26  April  1828;  d.  Elkton, 
Ind.,  30  Jan.  1909.  She  published:  ^ Elsie  Dins- 
more>  (1868);  ^Wanted  — A  Pedigree >  (1872); 
<The  Thorn  in  the  Nest>  (1886);  Tvviddlede- 
twit>  (1898);  etc;  the  <Elsie  Books,'  over  25 
in  number;  and  <The  Mildred  Books. > 

Finlcy,  Samuel,  American  Presbyterian 
clergyman:  b.  Armagh,  Ireland,  1715 ;  d.  PWJa- 
dejphia  17  July  1766,  Arriving  in  America  in 
1734,  he  was  licensed  to  preach  in  1740.  Th« 
first  part  of  his  ministry  was  much  occupied 
with  itinerant  labors  in  promoting  the  revival 
of  religion,  at  that  time  so  remarkable  through- 
out the  country.  His  zeal  at  one  time  brought 
him  into  unpleasant  circumstances;  for  preach- 
ing in  New  Haven,  Conn.,  contrary  to  a  law 
of  the  colony  forbidding  itinerants  to  enter 
parishes  of  settled  ministers  without  their  con- 
sent, he  was  seized  by  the  civil  authority  and 
carried  as  a  vagrant  beyond  its  limits.  In  1744 
he  was  settled  at  Nottingham,  Md.,  where  he 
remained  for  seven  years,  and  where,  in  addi- 
tion to  his  ministerial  duties,  he  carried  on  an 
academy  which  acquired  a  high  reputation.  In 
1 761  he  became  president  of  the  College  of  New 
Jersey,  now  Princeton  University. 

Fin'ney,  Charles  Grandison,  American 
Congregational  minister:  b.  Warren,  Conn.,  ag 
Aug.  1792;  d.  Oberlin,  Ohio,  16  Aug.  1875.  H^ 
went  to  Oneida  County,  N.  Y.,  in  early  life  and 
was  ordained  minister  1824,  becoming  professor 
of  theology  at  Oberlin  College  in  1835  an<l  ita 
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president  in  1852.  He  was  one  of  the  most 
famous  of  American  revivalist  preachers. 
Among  his  works  are:  ^Lectures  on  Revivals^ 
(1835;  new  edition  1868)  ;  <  Lectures  to  Profess- 
ing Christians^  (1836);  ^Sermons  on  Impor- 
tant Subjects^  (1839) ;  ^Lectures  on  Syste- 
matic Theology*  (1847)  ;  ^Autobiography,*  and 
< Sermons  on  Gospel  Themes*  (1876); 

Finns,     in     their     own     language     called 
Suomalainen,  and  by  the  Russians  Chudes,  are 
in  the  narrower  sense  a  race  of  people  inhabit- 
ing the  northwest  of  European  Russia  (govern- 
ments of  Archangel   and   Olonetz),   but   espe- 
cially the  Grand-ducliy  of  Finland.    In  a  wider 
sense  Finnic  is  the  name  applied  to  one  of  the 
five  chief  branches  of  the  northern  or  Ural- 
Altaic  family  of  peoples  and  languages.    These 
peoples  were   formerly  spread  over  the  whole 
north  of  Asia  and  north  of  Europe,  and  they 
are  divided  into  the  five  families,  the  Tun^sic, 
Turkic,  Mongolic,  Samoiedic,  and  Uralo-Finnic 
or  Finnic  family  proper.    The  last  or  most  west- 
erly family  still  forms  the  population  of  north 
Europe  and  northwest  Asia,  and  formerly  cov- 
ered  the   greater   part   of   Scandinavia.    It    is 
again  divided  into  four  groups  or  branches  (i) 
the  Ugric,  to  which  the  Ostiaks,  Voguls,  and 
Magyars  belong;   (2)  the  Bulgaric  or  Volgaic, 
consisting  of  the  Tcheremisses  and  the  Mord- 
vins;  (3)  the  Permic,  composed  of  the  Permi- 
ans,  Sirianes,  and  Votiaks;  and  (4)  the  Chudic 
or  Baltic  group.    To  the  last  belong,  besides  the 
Finns  proper,  the  Esths  of  Esthonia  and  the 
Lives  or  Livonians,  the  Chudes    (in  the  nar- 
rower sense),   that  is,  Karelians,  Vepses,  and 
Votes,  in  the  governments   of   Novgorod  and 
Olonetz,  and  the  Lapps  in  Archangel  and  the 
northern  parts  of  Finland,  Sweden,  and  Nor- 
way-   The  Finns  proper  arc  divided  into  two 
branches:  the  Tavastians  in  the  southwest,  and 
the    Karelians    in    the    east    of    Finland.    The 
Finns    may    properly    be    identified    with    the 
Scythians,   and   their   earliest    seats   appear   to 
have  been  the  Ural  Mountains  and  the  neigh- 
borhood of  the  Caspian  Sea.    They  originally 
4ed   a  peaceful  nomadic   life,  bat  subsequently 
practised  agriculture  and  adopted  settled  habits. 
They  seem  to  have  been  compelled  to  migrate 
more  to  the  northwest  about  the  beginning  of 
the  Christian  era,  by  the  pressure  of  the  Gothic 
tribes,  and  the  country  we&t  of  the  Ural  Moun- 
tains, more  particularly  the  region  where  the 
Great  and  Little  Volga  unite,  became  their  sec- 
ond home.    From  this  the  bulk  of  them  had 
again  to  remove  to  their  present  abodes,  though 
considerable  numbers  were  left  on  the  Volga, 
Oka,  Kama,  about  the  sources  of  the  Dwina,  in 
the    Ural,    and   others   again   spread   eastward, 
some  of  them  as  far  as  the  Ahai  Mountains. 
The  Finns  are  a  serious  people,  and  their  so- 
called  amusements  show   this  trait.    They  are 
educated,  and  have  most  decided  opinions  as  to 
^Woman's-   rights*;    coeducation    is    the    rule. 
Although  Finland  has  been  united  with  Russia, 
or  a  part  of  Russia,  since  1809,  yet  the  better 
educated    Finns    speak   the   Swedish   language. 
The  emperor  encourages  the  use  of  the  Finnish 
lang^uage.    The    Finns    are    communicative    on 
business  matters  and  often  do  not  hesitate  to 
tell     what    other    people    might    call    *  family 
secrets .•    They  ask  freely  about  the  affairs  of 
ethers.    They  have  choirs  and  musical  societies 


in  Finland,  and  where  found  in  other  countries 
they  show  a  love  for  music,  although  their  music 
lacks  all  suggestion  of  joyousness.  See  Fin- 
land. 

Finof  ti,  Joseph  Maria,  American  Roman 
Catholic  clergyman  and  author:  b.  Ferrara, 
Italy,  1817;  d.  Denver,  Col.,  1879.  He  studied 
theology  in  the  Jesuit  College,  Rome,  and  in 
1845  removed  to  the  United  States.  In  1852 
he  left  the  Jesuit  Society  and  became  literary 
editor  of  the  Boston  <  Pilot.  ^  His  works  in- 
clude: <A  Month  of  Mary>  (1853);  <Italy  in 
the  15th  Century,>  <The  French  Zouave> 
(1863);  < American  Catholic  Bibliography^  (un- 
finished). 

Fins  (of  Fishes)-     See  Fish. 

Finsen,  NeiUi  K.,  Danish  physician,  sci- 
entist and  discoverer  of  the  method  of  curing 
lupus  or  tuberculosis  of  the  skin,  and  other  skin 
diseases,  with  light  rays:  b.  Iceland  in  i860;  d. 
Copenhagen,  Denmark,  24  Sept.  1904.  Prof- 
Finsen's  great  discovery,  that  sunlight  and  elec- 
tric light  rays  contain  properties  that  can  be 
used  to  cure  skin  diseases  and  blemishes,  was 
the  outgrowth  of  his  experiments  begun  as  a 
student  in  the  Copenhagen  University.  In  a 
small  attic  room  of  the  old  surgical  academy 
building  the  investigation  started.  A  fellow 
student,  Sophus  Bang,  shared  Finsen's  enthusi- 
asm for  a  complete  reform  in  therapeutics. 
When  ill-health  came  to  both  young  students, 
Bang  sought  refuge  from  his  disease  m  Switzer- 
land, and  since  has  become  one  of  the  foremost 
anatomists  of  Europe.  Finsen  remained  at  home 
to  carry  on  his  investigation  in  the  foggy  and 
cold  climate  of  Copenhagen. 

In  1890  Prof.  Finsen  was  graduated  from 
the  Copenhagen  University,  receiving  his  doc- 
tor's degree.  Three  years  later  he  published 
in  a  medical  journal  an  article  on  ^ The  Influence 
of  Light  on  the  Skin,^  which  aroused  general 
attention  because  of  his  assertion  that  cases 
of  smallpox  could  be  cured  by  putting  red 
curtains  at  the  windows  of  the  sick-room.  This 
was  the  beginning  of  the  final  triumph.  Small- 
pox became  epidemic  in  1894  in  Copenhagen 
and  the  new  method  was  put  to  the  test.  The 
red-room  treatment  became  popular  with  both 
the  medical  profession  and  the  public,  for  by  it 
not  only  was  the  disease  cured,  but  the  red  rays 
prevented  suppuration  apd  left  the  patient  un- 
marked by  the  dreaded  scars. 

The  red-light  treatment  was  but  one  applica- 
tion of  Prof.  Finsen's  theory  that  light  rays 
contained  healing;,  and  at  the  best  it  was  but  a 
negative  result;  it  cured  only  when  the  disease 
had  run  its  course.  To  develop  the  positive 
element  of  the  light-ray  cure,  Prof.  Finsen 
began  experimenting  with  artificial  light  rays. 
Soon  he  found  it  possible  to  concentrate  rays 
of  the  ordinary  electric  light  in  such  a  way  as 
.to  cure  a  lupus  patient  who  for  eight  years  had 
tried  every  known  method.  The  cure  attracted 
great  attention,  and  both  moral  and  financial 
support  came  to  the  young  investigator  and  dis- 
coverer. In  1896  the  municipal  hospital  of  Co- 
penhagen gave  room  on  its  ground  for  several 
small  buildings,  in  which  Prof.  Finsen's  ex- 
periments continued  on  an  increasing  scale. 
Then  the  Danish  government  came  to  the  sup- 
port of  the  institution  and  it  was  enlarged  and 
removed  to  Rosenvaenget,  a  pleasant  suburb  of 
Copenhagen.  Many  cures  of  cases  previously 
deemed  hopeless  were  made  through  the  new 
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-and  enlarged  apparatus,  tlie  high-power  Finsen 
iamp,  which  was  used  under  the  direction  of  a 
staff  of  physicians  of  national  renown,  expert 
electricians,  and  specially  trained  nurses,  headed 
by  Prof.  Firisen. 

Prof.  Finsen  claimed  his  invention  was 
prior  to  that  of  Prof.  Roentgen  by  about  a 
year.  To  Finsen  is  due  also  the  discovery  that 
certain  rays  of  the  sun's  spectrum  are  bacteria- 
destroying,  while  others  are  of  a  healing  and 
curative  nature.  In  December  1903  Prof.  Fin- 
sen received  the  Nobel  medical  prize  from 
the  Norwegian  parliament.  Institutions  for  the 
use  of  the  rays  are  now  established  in  every 
civilized  country. 

Few  scientists  have  been  recognized  as  has 
Prof.  Finsen.  In  April  1904,  when  King  Ed- 
ward and  Queen  Alexandra  were  in  Copen- 
hagen, they  personally  called  on  Prof.  Fin- 
sen, and  at  his  bedside  expressed  their  sorrow 
at  his  illness.  They  also  congratulated  him  on 
his  wonderful  success. 

At  his  funeral  two  kings  were  present.  King 
Christian  of  Denmark  and  King  George  of 
Greece,  and  almost  every  European  ruler  was 
personally  represented,  while  princes  and  high 
ministers  of  state  and  leading  scientists  paid  a 
last  tribute  to  the  dead  man. 

Wreaths  carried  by  special  representatives 
came  from  Emperor  William,  King  Edward, 
Queen  Alexandra,  and  Count  Von  Bulow,  the 
German  imperial  chancellor,  and  the  Crown 
Prince  of  Denmark;  Princes  Waldemar,  Karl, 
and  Hans  were  present  at  the  church.  See 
Finsen  Light;  Phototherapy. 

Finsen  Light,  Finsen  ray,  blue  light,  actinic 
ray,  violet  and  ultra-violet  ray,  light  cure. 
The  Finsen  Light  takes  its  name  from  its 
discoverer.  Prof.  Niels  R.  Finsen.  There  is  a 
distinction  between  the  *Light  Cure®  and  the 
Finsen  Light  Treatment.  Sunlight  possesses 
therapeutic  properties,  and  its  beneficial  effects 
on  animal  and  vegetable  life  have  been  known 
from  time  immemorial.  But  simple  exposure 
to  ordinary  sunlight  will  not  cure  any  of  the 
diseases  amenable  to  the  Finsen  Light  Treat- 
ment. Prof.  Finsen  discovered  that  the  actinic 
rays,  those  represented  in  the  blue,  indigo,  vio- 
let and  ultra-violet  sections  of  the  solar  spec- 
trum, possess  strong  bactericidal  power,  and 
when  concentrated  and  applied,  they  will 
destroy  bacteria  in  five  or  six  minutes. 

While  the  bactericidal  features  of  the  violet 
rays  were  known  experimentally  in  1877,  lack- 
ing the  scientific  basis,  believing  the  discovery 
to  be  a  cure-all,  ^^the'blue  light®  was  laughed  at 
as  quackery.  It  remained  for  Prof.  Finsen  to 
make  a  practical  application  of  the  facts  in 
treating  certain  diseases  previously  supposed 
to  be  incurable. 

The  Finsen  Light  is  a  large,  specially  con- 
structed arc  lamp  of  40,000  candle  power,  or 
forty  times  stronger  than  an  ordinary  arc  street 
lamp,  and  uses  from  60  to  80  amperes  of  current 
of  no  voltage.  This  lamp  burns  a  specially 
made  carbon.  In  the  upper  holder  is  a  large 
carbon,  while  a  smaller  .one  is  used  in  the  bot- 
tom holder.  When  properly  adjusted  for  arc- 
ing, a  maximun?  number  of  violet  and  ultra- 
violet rays  are  produced. 

The  light  from  this  lamp  is  so  intense  it  is 
impossible  to  look  at  it  with  the  naked  eye,  and 
it    is    necessary    for    all    the    attendants    and 


Eatients  to  wear  smoked  glasses  while  the 
imp  is  in  operation.  An.  aluminum  hood  about 
two  feet  wide  surrounds  the  lamp,  which  hood 
is  fringed  on  its  lower  border  with  a  deep 
crimson-colored  paper  skirt  to  further  aid  in 
excluding  the  diffused  light  from  the  patient. 
The  concentrated  rays  are  carried  from  the  arc 
to  the  patients  through  four  telescopic  tubes, 
known  as  converging  tubes,  suspended  at  ain 
angle  of  45°.  Each  tube  contains  a  series  of 
rode  crystal  lenses,  which  are  very  expensive, 
but  are  used  because  they  absorb  a  greater 
amount  of  heat  rays,  but  do  not  interfere  with 
the  passing  of  chemical  rays.  These  rock  crys- 
tal lenses  are  so  arranged  that  reservoirs  for 
running  water  exist  between  them.  By  means 
of  these  water  screens  and  the  rock  crystal 
lenses,  all  rays  but  the  violet  are  eliminated. 
These  rays  are  converged,  concentrated  and  fil- 
tered, thus  vastly  increasing  the  healing^  and 
bactericidal  effects.  The  heat  from  the  original 
arc  is  so  intense,  that  to  prevent  cracking  of  the 
lenses,  a  stream  of  cold  water  is  kept  con- 
stantly circulating  through  the  upper  reser- 
voirs or  water  screens. 

To  further  concentrate  and  cool  the  rays  a 
compressor  is  provided  which  consists  of  two 
rock  crystal  lenses  so  arranged  in  a  brass  band 
that  a  chamber  for  running  water  exists  between 
them.  This  part  of  the  apparatus  is  used  to 
compress  the  affected  area  and  make  it  blood- 
less during  treatment,  which  facilitates  deeper 
penetration,  as  the  red  blood  corpuscles  have  a 
tendency  to  obstruct  or  absorb  the  actinic  rays. 
Its  advantage  over  other  lamps  is  due  to  the 
greater  number  of  violet  or  chemical  rays  pro- 
duced; its  advantage  ov«r  sunlight  is  because 
the  atmosphere  absorbs  a  large  percentage  of 
the  sun's  chemical  rays.  The  treatments  are 
given  while  patients  recline  on  couches,  which 
offer  every  facility  for  comfort  and  quick  rear- 
rangement of  position.  The  affected  area  is 
placed  about  10  inches  from  the  distal  end  of 
the  converging  apparatus,  and  the  treatments, 
or  seances  as  they  are  called,  take  about  one 
hour  daily  in  lupus  and  rodent  ulcer,  and  in 
other  skin  diseases  from  10  to  20  minutes,  de- 
pending upon  each  individual  case.  The  treat- 
ment causes  no  pain;  a  red  erythematous  spot, 
or  blister,  appears  some  hours  after  the  treat- 
ment has  been  given.  In  a  few  hours  these 
blisters  dry  up  and  a  scab  forms ;  in  five  or  six 
days  the  scab  falls  off  and  the  ulcer  is  healed 
beneath,  leaving  the  skin  free  from  scar  or  cica- 
trix, but  red.  The  redness,  however,  after  a 
short  period  fades  and  leaves  the  skin  white 
and  uncontracted,  except  where  there  has  been 
a  loss  of  tissue  from  the  disease  before  treat- 
ment. 

The  Finsen  high  power  apparatus  has  main- 
tained its  supremacy  unrivaled  in  the  treatment 
of  deep-seated  affections.  None  of  the  cheaper 
apparatus,  such  as  the  London  Hospital  Lamp,, 
the  Dermo  Lamp,  and  the  apparatus  of  Lortet 
and  Genou,  Bang,  Foveau  and  Trouvet,  Broca- 
Chatin,  or  any  of  the  imitation  lamps  now  made 
in  America,  have  siKceeded  in  producing  the 
therapeutic  actinic  rays  of  sufficient  strength  to 
cure  deep-seated  diseases  of  bactericidal  origin, 
and  only  in  the  institutes  equipped  with  Finsen's 
High  Power  Apparatus  has  any  positive  suc- 
cess been  achieved  in  the  treatment  of  these 
dread  diseases. 
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The  Finsen  light  treatment  has  an  advantage 
over  the  X-ray,  in  that  there  is  absolutely  no 
danger  of  burning  and  consequent  sloughing. 
In  Uie  thousands  of  cases  treated  by  the  Finsen 
light  there  is  not  one  case  recorded  that  has 
suffered  any  ill  effects.  Such  cannot  be  said  of 
the  X-ray  treatment,  for  hundreds  have  been 
severely  and  permanently  injured  by  use  of  this 
treatment.  Tne  reason  for  this  is,  in  using  the 
Finsen  light  treatment  we  are  dealing  with  a 
known  quantity,  ^/hile  with  the  X-ray  we  have 
an  unknown  quantity  of  uncertain  action. 

On  10  Dec*  1903  the  Norwegian  Parliament 
awarded  the  annual  Nobel  prize  of  $40,000 
to  Professor  Finsen,  for  making  the  most 
notable  discovery  in  medical  science  during 
the  year.  To-day,  no  name  in  the  scientific  cat- 
alogue is  better  known  than  that  of  Professor 
Niels  R.  Finsen,  of  Copenhagen,  Denmark. 
Since  the  discoveries  of  Pasteur,  the  Roentgen 
rays  are,  perhaps,  tlie  most  wonderful  addenda 
to  the  history  of  medicine.  But  while  the  latter 
may  be  termed  the  search-lights  of  the  modern 
surgeon  and  his  class,  Professor  Finsen  stands 
absolutely  alone  in  the  particular  field  he  has 
selected.  Professor  Finsen  claims  that  his  dis- 
covery has  priority  over  the  X-ray  by  about  one 
year.  While  it  has  been  demonstrated  that  the 
Finsen  light  treatment  is  a  positive  cure  for 
lupus  (skin  consumption),  it  is  now  known  by 
recent  experiments  that  it  has  a  much  greater 
range  of  usefulness  than  was  originally  claimed 
for  it  It  is  now  used  with  decided  success  in 
cases  of  epithelioma  (skin  cancer),  acne  vul- 
garis, acne  rosacea,  psoriasis,  eczema,  alopecia- 
areata  (baldness),  chronic  ulcers,  naevus 
(birth-mark),  and  tubercular  affections  involv- 
ing bone. 

If  physicians  the  world  over  would  do  noth- 
ing more  than  apply  the  Finsen  light  in  the 
removal  of  birth-mark,  such  as  port  wine  stains, 
the  discovery  would  have  justified  itself  by  its 
results.  It  has  been  found  that  the  actinic  rays 
can  penetrate  the  human  thorax,  and  this  being 
the  case,  there  is  no  reason  to  doubt  the  conclu- 
sion that  the  Finsen  light  treatment  will  later 
be  recognized  as  a  valuable  aid  in  the  eradica- 
tion of  the  great  white  plague. 

After  the  cure  of  Niels  Morgenson,  of  a  dis- 
ease pronounced  incurable,  Finsen  had  done 
what  doctors  and  surgeons  would  have  laughed 
at  as  a  mad  impossibility;  he  had  cured  a  case 
of  lupus  with  electric  lifi^t,  using  an  ordinary 
band  lens  to  concentrate  the  actinic  rays.  In 
the  fall  of  1895,  success  followed  success  until 
the  Danish  government  recognized  the  value  of 
Finsen's  discovery  and  subsidized  the  Finsen 
Medical  Institute  at  Copenhagen.  During  a 
period  of  nine  years  this  institute  has  grown 
from  a  small  shed,  where  they  were  only  able 
to  treat  one  patient  at  a  time,  to  a  magnificent 
institute  where  they  are  now  treating  400  pa- 
tients daily.  Other  European  nations  sent  spe- 
cial representatives  to  Copenhagen  to  investigate 
this  new  ^light  cure,^  and  the  result  was  that 
institutes  were  established,  one  in  London  by 
the  queen  of  England,  another  in  Saint  Peters- 
burg, Russia,  by  the  princess  of  Russia,  and 
others  in  Manchester,  England;  Paris,  France, 
and  (Hiicago,  III.  These  various  institutes  are 
carrying  on  a  work  similar  to  that  of  the  parent 
institute  at  Copenhagen. 

The  great  cost  of  installing  and  maintaining 


Finsen's  high  power  apparatus  has  prevented 
many  communities  from  receiving  the  benefits  of 
this  treatment  It  is  to  be  hoped  that  science 
may  yet  find  a  more  simple  and  less  expensive 
method  of  producing  and  applying  the  cliemical 
rays  in  such  quantity  and  of  such  therapeutic 
power  that  Professor  Finsen's  discovery  may  be 
denied  to  none.  Statistics  which  have  been  com- 
piled by  the  different  institutions  using  the  Fin- 
son  high  power  apparatus  are  as  follows:  At 
Copenhagen,  of  1,367  cases  treated  up  to  Mav 
1904,  86  per  cent  were  cured,  over  1,000  of  which 
were  lupus  vulgaris ;  at  the  London  hospital,  78 
per  cent  of  all  cases  were  cured,  10  per  cent 
improved,  and  12  per  cent  disappeared  from  ob- 
servation. The  Manchester  hospital  report  92 
per  cent  of  cured  or  improved,  8  per  cent  disap- 
peared from  observation.  The  Finsen  Light  In- 
stitute of  America,  located  at  Chicago,  111.,  up 
to  I  Aug.  1904,  reports  on  493  cases  treated: 
82  per  cent  cured,  9  per  cent  decidedly  improved, 
9  per  cent  failures.  In  the  United  States  con- 
sular reports  on  file  in  Washington,  D.  C, 
under  date  of  $  Feb.  1904,  will  be  found  the  offi- 
cial report  of  the  Hon.  R.  R.  Frazier,  United 
States  consul  at  Copenhagen,  regarding  the 
work  of  the  parent  Finsen  Light  Institute. 

Prof.  Finsen  goes  so  far  as  to  say  that  in 
Lupus  Vulgaris  cures  can  be  obtained  in  97  per 
cent  of  all  cases  even  where  the  entire  face  is 
involved.  In  conclusion  the  author  would  state, 
that  as  a  result  of  the  investigations  and  experi- 
ments now  being  made,  we  may  hope  for  and 
reasonably  expect  that  the  near  future  will  clear 
up  many  a  doubtful  point  and  show  greater  pos- 
sibilities of  the  light  treatment  in  the  curing  of 
disease.  There  is  no  doubt  that  the  Finsen 
light  treatment  has  taken  an  exalted  position  in 
the  field  of  surgery  and  advanced  therapeutics. 
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logna.  Among  his  works  are:  *Le  Allusione' 
(1S7S)  ;  <Le  Proiezioni  della  carte  geografichc* 
with  atlas  (1878);  <Note  ipsometrische  sopra 
la  regione  bolognese^  (1883)  ;  <Mesnre  offerte 
delle  carte  geografiche>  (1887);  <Lc  Projezione 
cuneiformi^   (1889). 

Fiord,  or  Fjord,  the  Norwegian  name  ior 
a  long  and  comparatively  narrow  bay  or  inlet. 
In  North  America  on  the  coast  of  Maine  and  the 
coasts  of  British  Columbia  and  of  southern 
Alaska  are  bays  of  this  type.  Fjords  are  found 
on  coasts  where  the  land,  having  been  deeply 
carved  either  by  streams  of  water  or  glaciers,  is 
now  slowly  sinking.  In  the  Norwegian  and 
Alaskan  fjords  much  if  not  the  greater  part  of 
the  erosion  was  by  ice. 

Fir,  a  name  sometimes  used  as  co-exten- 
sive with  the  term  pine,  and  including  the  whole 
genus  Pinus,  In  a  narrower  and  stricter  sense 
it  is  the  name  of  a  genus  of  trees  (Abies)  be- 
longing to  the  order  ConifercB,  and  the  sub-order 
Abietine<Pt  having  solitary  leaves  growing  round 
the  branches.  The  fir  is  thus  distinguished  from 
the  pine,  the  leaves  of  which  grow  in  twos, 
threes,  fours,  or  fives;  and  from  the  cedar  and 
the  larch,  both  of  which  have  the  leaves  fascicu- 
lated. The  term  fir,  thus  limited,  is  applied  only 
to  the  different  varieties  of  the  silver  fir  and 
the  spruce  fir.  The  silver  firs  are  distinguished 
by  having  the  cones  erect,  scales  deciduous,  and 
leaves  flat.  The  common  silver  fir  is  the  Abies 
picea  of  botanists,  the  Pinus  picea  of  Linnaeus. 
It  is  a  native  of  the  middle  and  south  of  Europe. 
The  finest  trees  of  this  species  are  found  in 
southern  Italy;  but  the  largest  forests  are  those 
on  the  slopes  of  the  Pyrenees,  especially  on 
the  French  side.  It  always  prefers  mountain- 
ous regfions^  and  is  sometimes  found  at  a  height 
of  nearly  0,000  feet.  The  height  of  the  trunk 
is  sometimes  150  feet,  and  the  diameter  above 
6  feet.  It  is  the  sapin  of  the  French,  and  the 
abies  of  the  ancient  Romans.  It  is  from  this  tree 
that  Strasburg  turpentine  is  procured;  and  its 
wood  is  of  great  use  in  ship-building  (for  masts, 
yards,  and  spars),  in  house-carpentry,  etc.  To 
this  genus  also  belong  the  A.  sibirica,  found 
on  the  Altaian  Mountains ;  the  Indian  silver  fir, 
a  native  of  the  slopes  of  the  Himalaya  Moun- 
tains; and  the  A.  canadensis  or  hemlock 
spruce  fir.  Other  species  of  Abies,  found  in 
western  North  America  (as  also  in  the  Hima- 
layas), are  trees  sometimes  rivaling  in  size  the 
Douglas  fir  (mentioned  below),  and  likewise 
yielding  excellent  timber.  Among  them  are  A. 
grandis,  a  Californian  tree  of  170  to  200  feet 
in  height;  A.  amabilis,  a  species  much  resemb- 
ling it;  -^.  nobilis,  a,  majestic  tree,  which  forms 
vast  forests  on  the  mountains  of  northern  (Cali- 
fornia; A,  bracteata,  a  Californian  species  re- 
markable for  its  slender  stern^  which  rises  to  a 
height  of  120  feet,  and  yet  is  only  about  one 
foot  in  diameter  at  the  base,  and  likewise  for 
the  manner  in  which  the  middle  lobe  of  each 
bractea  of  its  cones  is  produced  so  as  to  re- 
semble a  leaf.  Very  similar  to  the  silver  fir. 
but  generally  of  much  smaller  size,  and  indeed 
seldom  much  above  50  feet  high,  is  the  balm  of 
Gilead  fir  {A,  balsamea),  a  native  of  North 
America  from  Virginia  to  Canada.  The  wood  is 
of  little  value,  but  the  tree  yields  Canada  bal- 
sam (q.v.). 

The  spruce  firs  have  the  cones  pendulous, 
scales   persistent,   and   leaves    tetragonous.    Of 


this  division  the  common  or  Norway  spruce  fir 
(A,  excelsa)  is  the  most  important  It  gets 
uie  name  of  the  Norway  spruce  from  the  fact 
that  in  that  country  it  constitutes  the  principal 
timber;  but  it  is  also  extensively  cultivated  in 
the  middle  of  Europe,  and  is  found  all  over  Si- 
beria to  lat.  70°  N.  The  average  height  of  the 
tree  is  from  80  to  150-  feet;  and  it  attains 
its  maturity  in  about  70  or  80  years.  The 
branches,  regularly  arranged  round  the  main 
stem  and  gradually  diminishing  toward  the  top, 
give  the  tree  a  pyramidal  form.  Nearly  every 
part  of  this  tree  is  of  use.  The  wood  (white  or 
(Thristiania  deal)  is  adapted  to  various  ordinary 
purposes ;  the  longest  and  thinnest  stems  are  very 
valuable  in  ship-building  for  making  masts; 
and  the  stems  of  those  trees  that  are  found 
at  a  great  height,  and  in  which  accordingly  the 
yearly  rings  are  very  narrow,  are  eagerly  sought 
by  musical  instrument  makers  for  sounding- 
boards.  The  bark  is  used  in  tanning;  the  young 
buds  or  shoots  are  used  in  making  the  drink 
known  as  spruce  beer ;  and  the  resin  which 
exudes  from  the  tree  supplies  the  common  frank- 
incense, and  the  Burgundy  pitch  of  commerce. 
The  so-called  Scotch  fir  is  really  a  pine  (q.v.). 

The  Pseudotsuga  douglasii,  closely  related  to 
the  firs,  and  often  regarded  as  a  fir,  is  named 
after  the  Scotch  botanist  David  Douglas,  who 
visited  the  Pacific  coast  during  the  first  half 
of  the  19th  century,  and  is  known  as  the 
Douglas  fir  or  spruce,  red  fir,  yellow  fir,  Oregon 
pine  (q.v.),  etc.  It  is  one  of  the  most  impor- 
tant trees  of  western  America,  especially  of  the 
Pacific  States  and  British  Columbia.  It  is  a 
noble  tree,  often  attaining  a  height  of  more 
than  250  feet,  and  forms  immense  forests,  espe- 
cially from  lat.  43''  to  lat.  52**.  The  bark,  when 
the  tree  is  old,  is  rugged,  and  is  from  six  to 
nine  inches  thick.  The  tree  abounds  in  a  clear, 
yellow  resin.  The  timber  is  heavy,  firm,  and  val- 
uable, and  the  growth  of  the  tree  is  very  rapid. 

Firl)olg8,  or  Fir-Bolgs  (fir-man;  bolg*- 
bag;  bag-men),  a  name  given  to  the  descend- 
sfVits  of  one  of  the  colonies  of  Nemedians,  who 
fled  from  Ireland  to  Greece  in  about  1900  b.c 
Nemedia,  or  Neimheidh,  and  his  wife  Macha, 
his  4  sons,  34  ships  with  30  persons  in  each 
ship  went  from  Greece  to  Ireland  because  some 
of  the  lineage  of  Nemedia  had  some  years  be- 
fore gone  from  Greece  to  Ireland.  They  fonnd 
in  possession  of  the  country  Africans  called 
Fomorians  or  Fomharaighs,  and  sometimes  pi- 
rates. After  several  conflicts  between  the  Neme- 
dians and  FomorianSj  the  Nemedians  were  re- 
duced to  slavery  or  flight ;  they  chose  the  latter. 
Simon  Breac  led  a  colony  to  Greece,  where  they 
were  also  persecuted  and  made  to  serve  the 
people  whom  they  found  in  the  country.  One  of 
their  tasks  was  to  dig  *in  the  low  deep  soil,* 
and  carry  the  earth  in  leathern  bags  to  cover  and 
improve  the  barren  places.  From  this  labor 
came  the  name  Fir-Bolgs  or  bag-men.  After 
some  years  of  bondage  they  again  took  flight  to 
Ireland,  no  less  in  number  than  5,000  men  and 
women,  under  five  leaders.    See  Ireland. 

Firdau^  f5r-dow'-se,  Persian  poet:  b. 
Schadab,  near  Tfis,  in  Khorassan,  about  935;  d. 
there  1020.  With  the  name  of  Firdaus!  in  the 
loth  century  of  our  era,  modem  Persian  poetry 
may  be  said  to  begin.  Firdausi,  however,  really 
forms  only  one  link  in  the  long  chain  of  Iranian 
literature   which   extends   over   more   than    25 
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centuries,  and  wbose  b^innings  are  to  be  sought 
in  the  Avesta,  500  years  before  the  birth  of 
Christ. 

The  Mohammedan  conquest  of  Iran  by  the 
Arabs  somewhat  resembles,  in  its  effect  upon 
Persian  literature,  the  Norman  conquest  of  £&g* 
land.  Hardly  two  centuries  had  elapsed  before 
an  Iranian  renaissance  is  begun  to  be  felt  in 
Persia.  Firdausi  comes  300  years  after  the  bat- 
tle of  Nihavand,  in  which  the  eagle  of  the  Per- 
sian military  standard  sank  before  the  crescent 
of  Allah's  prophet  and  the  Mohammedan  sword ; 
just  as  Chaucer  followed  the  battle  of  Hastings 
by  300  years. 

Such  was  the  literary  situation  at  the  end  of 
the  9th  century.  Firdausi,  was  the  poet  in 
-whom  the  wave  of  the  national  epos  culminated 
in  the  loth  century.  But  as  there  were  Eng- 
lish poets  who  struck  the  note  before  Chaucer, 
so  in  Persia,  Firdausi  had  his  literary  predeces- 
sors. Abbas  of  Merv  (809)  was  one  of  these 
earlier  bards.  Of  greater  repute  was  Rudagi 
(died  954)  who  is  said  to  have  composed  no 
less  than  a  million  verses.  But  Firdausi's  di- 
rect predecessor  and  inspirer  in  the  epic  strain 
was  Daqiqi,  cruelly  murdered  when  he  had 
sung  but  a  thousand  lines.  Yet  these  thousand 
verses  are  immortal,  as  Firdaus!  has  incorporated 
them  into  his  poem  and  has  thus  happily  pre- 
served them.  They  are  the  lines  that  describe 
the  founding  of  the  religion  of  Zoroaster,  priest 
of  fire.  There  was  possibly  a  certain  amount 
of  tact  on  Firdausi's  part  in  using  these,  or  in 
claiming  to  employ  Daqiqi's  rhymes :  he  thus  es- 
ca{>ed  having  personally  to  deal  with  the  delicate 
religious  question  of  the  Persian  faith  in  the 
midst  of  the  fanatical  Mohammedans,  who  are 
said  to  have  assassinated  Daqiqi  on  account  of 
his  too  zealous  devotion  to  the  old-time  creed. 
With  Firdausi,  then,  the  new  Persian  era  is 
auspiciously  inaug^urated  in  the  loth  century;  its 
further  development  through  the  romantic,  philo- 
sophic, mystic,  didactic,  and  lyric  movements 
must  be  sought  under  the  names  of  Nizami, 
Omar  Khayyam,  Jalal-ad-din  Rum!,  Sa'di,  Hafi^, 
and  Jami. 

Firdausi  is  pre-eminently  the  heroic  poet  of 
Persia.  His  full  name  seems  to  have  been  Abul- 
qasim  Hasan  (Ahmad  or  Mansur) ;  the  ap- 
pellative ^Firdausi*  (Paradise),  by  which  he  is 
known  to  fame,  was  bestowed  upon  him,  ac- 
cording to  some  accounts,  by  his  royal  patron 
the  Sultan  Mahmud.  Firdausi's  native  place  was 
Tiis  in  Khorassan.  By  descent  he  was  heir  to 
that  Persian  pride  and  love  of  country  which 
the  Arab  conquest  could  not  crush.  By  birth, 
therefore,  this  singer  possessed  more  than  ordi- 
nary qualifications  for  chanting  in  rhythmical 
measures  the  annals  of  ancient  Iran.  He  had 
undoubtedly  likewise  made  long  and  careful 
preparation  for  his  task,  equipping  himself  by 
research  into  the  Pahlavl.  or  Middle  Persian 
sources,  from  which  he  drew  material  for  his 
chronide-poem.  From  statements  in  the  ^Shah 
Namah^  itself,  we  may  infer  that  Firdaus!  was 
nearly  40  years  of  age  when  he  made  the  real 
beginning  of  his  monumental  work.  We  like- 
wise know,  from  personal  references  in  the  poem, 
that  he  had  been  married  and  had  two  chil- 
dren. The  death  of  his  beloved  son  is  mourned 
in  touching  strains.  One  of  the  crowning:  events 
novir  in  the  poet's  life  was  his  entrance  into  the 
literary  circle  of  the  court  of  Sultan  Mahmud 
of  Ghazna,  who  ruled  90B-1O3O.    To  Mahmud 


the  great  epic  is  finally  dedicated  and  the  story 
of  Firdausi's  career  may  best  be  told  in  con- 
nection with  the  masterpiece. 

The  removal  of  the  heroic  bard  Daqiq!  by 
fate  and  by  the  assassin's  dagger  had  left  open 
the  way  for  an  ambitious  epic  poet.  Firdausi 
was  destined  to  be  the  fortunate  aspirant  This 
poet  laureate  Hved  long  in  the  sunshine  of  the 
court,  and  was  promised  a  gold  piece  for  each 
Hne  he  composed.  The  liberality  of  Sultan  Mah- 
mud's  favor  called  forth  from  Firdausi  a  splen- 
did poetical  panegyric,  that  is  only  eclipsed  by 
the  fierce  savageness  oi  the  scathing  satire  which 
later  the  poet  poured  out  against  his  royal 
patron,  when  disappointed  in  old  age  of  the 
promised  reward  that  was  to  crown  his  great 
work. 

Tradition  narrates  that  Firdaus!  was  a  sep- 
tuagenarian when  he  finished  the  last  line  of 
the  60,000  rhyming  couplets  that  make  up  the 
^Shah  Namah.^  He  now  looked  for  the  reward 
of  his  life's  work.  But  jealousy  and  intrigue 
against  him  had  not  been  idle  during  his  long 
residence  at  court.  The  grand  vizier  appears 
to  have  induced  the  sultan  to  send  Firdausi 
60,000  silver  dirhems,  instead  of  the  promised 
gold.  Firdaus!  is  said  to  have  been  in  the  bath 
when  the  elephant  laden  with  the  money-bags 
arrived.  On  discovering  the  deception,  the  in- 
jured poet  rejected  the  gift  with  scorn,  and 
dividii^  the  sihrer  into  three  portions,  he  pre- 
sented one  of  these  to  the  bath  steward,  the 
second  to  the  elephant-driver,  and  he  gave  the 
last  to  the  man  who  brought  him  a  glass  of 
cordial.  He  then  wrote  the  famous  satire  upon 
Mahmud,  and  fled  from  the  city  for  his  life. 
For  10  years  the  aged  singer  was  an  exile, 
and  he  would  have  been  a  wanderer  but  for 
the  friendly  protection  extended  to  him  by  a 
prince  of  Iraq,  who  apparently  also  tried,  with- 
out effect,  to  reconcile  the  sultan  and  the  aged 
poet.  Enjoying  the  solace  of  this  prince's  shel- 
ter, Firdaus!  composed  his  last  work,  the  ^Yusuf 
and  Zulikha,^  a  romantic  poem  nearly  as  long 
as  the  Iliad,  on  Joseph  and  the  passionate  love  of 
Potiphar's  wife  for  him. 

But  Firdausi  was  now  advanced  to  his  80th 
year,  and  he  seems  to  have  longed  to  visit  his 
native  town  of  Tus  once  more.  A  sad  story  is 
preserved  of  his  death  of  a  broken  heart.  It 
is  also  told  that  Mahmud  rdented  and  sent  to  the 
city  of  Tus  a  magnificent  caravan  conveying 
gifts  and  robes  for  the  aged  singer,  and  bearing 
likewise  the  60,000  gold  pieces  that  had  once 
been  promised.  But  all  too  late.  The  treasure- 
laden  camel  procession  met  at  the  city  gate  the 
funeral  cortege  that  was  conducting  the  dead 
poet's  body  to  the  grave.  Firdausi's  death  oc- 
curred in  1020.  His  tomb  at  Tus  is  still  a  place 
of  pious   pilgrimage. 

The  story  of  the  <Shah  Namah,>  — Book  of 
Kings, —  may  be  described  in  briefest  words  as 
the  chronicle-history  of  the  empire  of  Iran, 
from  the  moment  of  its  rise  in  legendary  anti- 
quity and  during  the  golden  reign  of  King 
Jamshid,  through  its  glorious  ascendency  under 
the  majesty  of  the  Kayanian  rulers,  and  down  to 
the  days  of  Zoroaster;  thence  onward  to  ths 
invasion  of  Persia  by  Alexander  the  Great.  The 
poem  from  this  point  follows  the  various  for- 
tunes and  changes  of  the  Persian  sovereignty, 
until  its  downfall  and  fuin  before  the  Moham- 
medans and  Islam.  Firdaus!  naturally  treats  his 
subject  as  a  poetic  chronicler,  not  as  a  historian; 
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but  there  is  history  in  the  poem»  and  he  has 
given  a  certain  unity  to  his  long  epic  by  keep- 
ing sight  of  the  aim  that  he  had  in  view,  which 
was  to  exalt  the  fallen  glory  of  Iran.  The  epic 
is  written  in  a  style  befitting  the  theme.  A  word 
must  also  be  bestowed  upon  Firdausfs  roman- 
tic poem  ^Yusuf  and  Zulikha,^  in  which  the 
biblical  story  of  Joseph,  as  narrated  in  the 
Koran,  was  nis  source.  This  poem  was  in  great 
measure  the  work  of  his  old  age,  as  it  was 
written  after  he  was  70;  but  in  the  episode  of 
Joseph  and  Potiphar's  wife  the  luxuriousness  of 
color,  the  richness  of  imagery,  the  lavish  exuber- 
ance, and  the  passion,  might  in  some  degree  al- 
low of  comparison  with  Shakespeare's  ^  Venus 
and  Adonis,*  or  with  Marlowe's  ^Hero  and 
Leander.* 

Translations  of  Firdaus!  should  be  men- 
tioned. There  is  an  English  abridgment  of  the 
<Shah  Namah*  with  versions  in  prose  and  in 
rhyme  by  James  Atkinson — ^Shah  Namah* 
(1832;  cheaply  reprinted  in  the  ^Chandos  Se- 
ries,* New  York  1886).  Several  versified  selec- 
tions are  found  in  Robinson,  ^Persian  Poetry  for 
English  Readers*  (privately  printed;  Glasgow 
1883).  There  is  a  standard  French  prose  transla- 
tion of  the  entire  ^Shah  Namah*  by  Jules  Mohl, 
<Le  Livre  des  Rois*  (7  vols.  Paris  1876-8).  An 
Italian  prose  rendering,  also  complete,  has  been 
made  by  Italo  Pizzi,  ^Firdusi,  II  Libro  dei  Re* 
(8  vols.  Turin  1886-9)  ;  and  Pizzi  has  given 
extensive  metrical  renderings  in  his  ^Storia  della 
Poesia  Persiana*  (Turin  1894).  In  German 
there  is  a  running  paraphrase  of  the  story  by 
Gorres,  ^Heldenbuch  von  Iran*  (2  vols.  Berlin 
1820).  Spirited  renderings  of  selections  have 
also  appeared  in  German;  by  A.  F.  von  Schack, 
<Heldensagen  des  Firdusi*  (3  vols.  Stuttgart 
1877)  ;  and  by  Riickert  (unfinished),  ^Firdosi's 
Konigsbuch  Schahname*  (ed.  Bayer,  3  vols. 
Berlin  1890-5).  Of  the  <Yusuf  and  Zulikha* 
(complete)  there  is  a  German  translation  into 
riiymed  verse  by  O.  Schlechta-Wssehrd,  ^Jussuf 
und  Suleicha*   (Vienna  1869). 

A.  V.  WiLUAMS  Jackson. 

Fire,  the  agent  of  purification;  one  of  the 
so-called  four  elements  which  bums,  infiames. 
warms,  or  heats;  the  igaeous  principle;  heat  ana 
light  emanating  visibly,  perceptibly,  and  simul- 
taneously from  any  body;  caloric;  the  effect  of 
combustion.  The  terrific  energy  of  fire,  the  most 
important  agent  of  civilization,  the  similarity 
of  its  effects  with  that  of  the  sun,  its  intimate 
connection  with  light,  its  terrible  uid  yet  genial 
power,  and  the  beauty  of  its  changeful  fiame, 
easily  accotmt  for  the  reverence  in  which  it  was 
held  in  ancient  times.  At  a  period  when  cause 
and  effect,  form  and  essence,  were  not  distinctly 
separated,  fire  became  an  object  of  religious 
veneration,  a  distinguished  element  in  mythology, 
an  expressive  symbol  in  poetry,  and  an  impor- 
tant agent  in  the  systems  of  cosmogony.  It 
gained  a  place  among  the  elements,  and  for  a 
long  time  was  believed  to  be  a  constituent  part 
in  the  composition  of  all  bodies.  At  a  later 
period,  fire,  under  the  name  of  phlogiston,  was 
considered  to  be  the  source  of  all  chemical 
action.    See  Gombustion  ;  Heat. 

Fire-alarm,  an  apparatus,  mechanical, 
electric,  and  telep:raphic,  used  for  detecting  fires^ 
and  for  giving  instant^ineous  notice  of  an  out- 
break.   See  Electric  Signaling. 


Fire  Asmihilator,  or  EactingultlMr*  an  ap* 

paratua  for  extinguishing  fire.  It  is  charged  with 
water  and  a  mixture  of  dried  ferrocyanide  of 
potassium,  sugar,  md  chloi'ate  of  potassa.  It 
is  set  in  action  by  a  blow  on  a  glass  bottle 
containing  sulphuric  acid,  Which  flows  over  the 
charge  and  liberates  gas,  which,  with  the  water, 
is  emitted  at  a  nozzle  and  expended  upon  a  fire 
to  quench  it.  The  earliest  of  modem  fire- 
extinguishers  seems  to  have  been  that  invented 
by  W.  A.  Graham,  of  Virginia,  about  1837.  It 
consisted  essentially  of  a  contrivance  by  means 
of  which  carbonic  add  gas  dissolved  in  water 
under  pressure  could  be  liberated  and  directed 
upon  burning  objects.  Many  subsequent  im- 
provements have  made  Graham's  fire-extin- 
guisher more  usefuf.  The  Babcock  extinguisher 
consists  of  a  vessel  filled  with  a  solution  of  bi- 
carbonate of  soda.  In  the  upper  part  of  the 
vessel  there  is  a  smaller  one  containing  sulphuric 
acid,  suspended  by  pivots  below  its  centre. 
When  not  in  use  the  inner  vessel  is  kept  upright 
by  a  rod  passing  through  the  stopper  of  the 
larger  vessel,  but  in  case  of  fire  the  rod  is 
withdrawn,  thus  permitting  the  inner  vessel  to 
topple  over  and  mingle  its  contents  with  the 
bicarbonate  of  soda.  The  restdt,  of  course,  is 
that  carbonic  acid  gas  is  at  once  liberated. 
Many  automatic  fire-extinguishers,  intended  to 
be  brought  into  operation  by  the  rise  of  temper- 
ature  caused  by  fire,  have  been  used  with  more 
or  less  satisfactory  results. 

Fire  Arnior,  a  device  to  protect  firemen 
and  others  from  the  effects  of  smoke,  gas,  etc 
The    first    patent    for    a    device    of    this    kind 

fiven  in  the  United  States  was  granted  to  W.  PL 
ames  in  1828.  In  this,  air  was  supplied  from 
the  receiver  worn  round  the  waist,  to  a  mask 
which  enclosed  the  wearer's  face,  care  being 
taken  to  prevent  too  great  pressure  from  the 
air.  Another  one  called  the  ^'^eye  and  lung  pro- 
tector^ was  first  used  in  1873,  and  was  adapted 
to  protect  the  eyes  from  the  effect  of  dust, 
smoke,  etc,  with  plates  of  transparent  mica 
for  vision.  To  protect  the  lungs,  a  certain 
kind  of  porous  cloth  covered  the  lower  part 
of  the  face,  which  held  a  wet  sponge  against 
the  mouth  and  nostrils.  This  was  used  with 
very  satisfactory  results.  In  1888  a  method  of 
supplying  a  fireman  with  fresh  air  was  devised 
by  forcmg  air  to  the  fireman's  mask  through 
a  pipe  carried  along  the  hose.  Improvements 
on  this  plan  have  since  been  made. 

Firearms,  a  general  term  for  all  sorts  of 
cannon,  guns,  rifles,  fowling-pieces,  pistols,  etc.. 
which  effect  their  discharge  by  the  combustion  of 
gunpowder  or  other  explosive.  They  originated 
m  the  East,  from  which  they  passed  to  Europe, 
cannon  being  the  first  firearms  to  be  generally 
employed.  The  rifle,  originally  invented  in  Leip- 
sic  in  1498,  was  first  brought  into  general 
military  use  in  America  during  the  Revolution- 
ary War.  The  riflemen  in  Kentucky,  Tennes- 
see, and  the  other  wildernesses  of  the  United 
States  had  long  been  accustomed  to  the  use 
of  this  firearm,  and  so  far  as  they  could  be 
procured,  rifles  were  the  arms  of  the  Amer- 
ican soldiers  in  that  struggle.  In  181 3  G.  H. 
Hall  suggested  that  the  rifle  be  loaded  at  the 
breech,  so  that  the  ball  and  powder,  united  in 
one  cartridge,  might  be  inserted  without  delay^ 
and  the  piece  loaded  and  fired  as  rapidly  as  the 
muzzle-loading  $mooth-bore.    Hall's  idea  did  not 
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attract  much  attention  in  the  United  States. 
The  army,  for  the  nust  part,  was  supplied 
with  Dint-locks,  and  it  would  have  involved 
considerable  expense  to  change  them  all  over. 
He  also  proposed  to  manufacture  the  locks  and 
other  pieces  of  the  guns  by  machinery,  so  as  to 
make  the  parts  of  the  diflFerent  guns  interchange- 
able. He  was  employed  at  the  government  ar- 
mory at  Harper's  Ferry  to  introduce  the  latter 
idea  and  experiment  with  the  former.  In  this 
he  was  successful,  and  the  interchangeable  sys- 
tem was  soon  introduced  into  all  the  armories 
of  the  United  States.  In  1827  100  of  Hall's 
guns  which  had  been  sent  to  Springfield  in 
1824  were  brought  back  to  Harper's  Ferry  and 
placed  with  100  guns  of  current  make.  The  200 
were  taken  apart,  the  pieces  thoroughly  mingled, 
and  the  gims  then  remounted  from  pieces  picked 
up  at  random.  The  whole  200  fitted  perfectly. 
They  attracted  much  attention  abroad,  and  Eng- 
land afterward  obtained  machinery  in  the  United 
States,  so  that  she  might  introduce  the  system 
in  her  factory  at  Enfield.    Prior  to  1853  every 

gun  made  in  England  was  manufactured  by 
and.  The  percussion-cap  was  proposed  by 
Shaw,  of  Bordentown,  in  1817,  and  was  really 
an  indi^ensable  part  of  any  improved  system 
of  firearms. 

The  principal  weapon  of  a  new  type  brought 
otit  a  littk  before  the  Mexican  war  was  a 
purely  American  inventtony  namely,  the  repeater. 
Samuel  Colt,  a  seaman,  while  on  a  voyage  to 
Calcutta,  devised  a  six-barreled  revolver  to  be 
used  with  percussion-cps.  In  1835  he  improved 
upon  this  and  perfected  a  six-barrel  rotating 
breech.  Prior  to  this  there  were  two  common 
types  of  pistol:  one  the  small  pistol,  suitable 
for  use  on  a  small  object  at  30  yards;  and 
the  other  the  large  horse-pistol,  which  was 
almost  equal  to  a  gun.  Patents  were  issued 
to  Colt  for  his  revolver,  and  the  manufacture 
commenced  in  1835.  He  turned  out  60,000  weap- 
<ms  a  year.  The  large  sales  brought  many 
competitors  into  the  field,  including  the  manu- 
facturers of  the  Allen,  Derringer,  Volcano,  Pet- 
iinger,  Whitney,  Smith  &  Wesson,  and  Lowell. 
The  pistol  was  very  much  employed  during  the 
war,  and  many  are  even  yet  sold.  Hall's  idea 
of  a  breech-loading  rifle  was  never  put  into 
general  use,  but  in  1852^  Stark,  of  Philadelphia, 
invented  a  breech-loading  rifle  that  met  with 
great  success.  The  first  of  a  new  class  of  rifles 
to  come  into  notice  was  the  Spencer,  the  chief 
idea  of  which  was  applied  to  other  American 
guns.    This  was  a  repeating  rifle,  but  was  almost 


too  heavy  to  be  successful.  It  was  too  great  a 
burden  for  the  men  to  bear  in  additk>n  to 
their  other  accoutrements.  The  Remington, 
which  has  acquired  great  success,  is  produced 
at  a  factory  at  Ilion,  N.  Y.,  founded  in  1825 
by  Eliphalet  Remington.  One  great  cause  of 
the  growth  of  the  industry  was  the  War  of 
the  Rebellion.  The  capital  invested  in  1840  did 
not  exceed  $200,000;  in  1870  it  was  over 
$3,000,000,  while  at  the  present  time  it  is  about 
$10,000,000.  The  annual  output  of  rifles  is 
1,000,000,  and  the  same  number  each  of  shotgfuns 
and  revolvers.  The  United  States  takes  prece- 
dence in  the  manufacture  of  sporting  rifles,  me- 
tallic ammunition,  and  revolvers.  Firearms  in- 
elude : 

Pistol. —  A  small  firearm  having  a  curved 
stock  or  butt  to  fit  the  hand.  Of  this  type 
there  are  many  varieties,  such  as  single-  and 
double-barreled  and  revolver.  They  came  into 
use  early  in  the  i6th  century.  The  revolver 
consists  of  a  tube,  or  barrel,  and  a  revolving 
chamber  which  carries  the  loaded  cartridges, 
together  with  the  firing  mechanism  and  handle. 
After  firing,  the  loaded  chamber  is  automatically 
revolved,  by  the  action  of  cocking  the  piece, 
thus  bringing  the  loaded  cartridges  successively 
opposite  the  barrel  and  firing  mechanism. 

Rifle, —  A  weapon  fired  from  the  shoulder, 
the  stock  being  so  formed  as  to  rest  against 
the  shoulder  when  brought  into  aiming  and 
firing  position.  The  musket  used  to  be  so  fired ; 
in  modem  times  it  has  been  superseded  by  the 
rifle.  The  modern  magazine  gun  has  a  much 
smaller  bore  than  the  old  musket^  and  is  also 
shorter  in  the  barrel,  yet  its  carrying  power  is 
much  greater.  This  is  owing  to  the  improve- 
ments made  in  explosives  in  recent  years^  as 
well  as  to  the  rifling,  or  grooving  of  the  barrel. 
The  rifling  consists  of  a  number  of  spiral  grooves 
cut  inside  of  the  gun  barrel,  the  twist  or  spiral 
increasing  toward  the  muzzle  of  the  piece.  This 
imparts  to  the  ball  a  rapid  spinning  or  rotary 
motion,  which  prevents  its  turning  over  and 
over  endwise,  and  not  only  increases  the  ao- 
curacy  with  which  it  will  follow  the  aim,  but 
at  the  same  time  presents  less  surface  for  at- 
mospheric resistance.  The  term  rifle  is  ap- 
plied to  any  musket  or  fun  barrel  which  is 
grooved  so  that  the  projectile  may  have  a  rotary 
motion  on  its  own  axis.  The  rifling  may  be 
polygroove,  as  in  the  Armstrong  and  other 
guns;  with  only  two  grooves,  as  in  some  of 
the  early  weapons;  with  the  two  grooves  with 
the  angles  rounded  away  so  as  to  produce  an 


Nation 


Austria   

Belgium    

China    

Denmark    

ILngland    

France    

Germany     . : 

Italy     

Japan     ; 

Portugal  

Russia     

Spain     

Norway    

Sweden     

Switzerland   

Turkey   •  • .  • 

United  States  Army. 
United  States  Navy. 


Gnn 


Mannlicher    

Mauser    

Lee    

Kraff-Torffensen    . . . . 

Lee-Metxord    

Lebcl  

Mauser   

Man  nlicher-Carcano 

Murata    

Kropatschek     

Mourin    

Mauser   

Krag-Jorgenaen  ... 
Remington,  new.... 
Schmidt-Rubin    .... 

Mauser   

Krag-Jorgensen  .... 
Lee    


Weight 


lbs. 


3 
9 
o 
8 

4 
4 
o 
6 
o 
4 
13 
13 
8 

1 


Caliber » 
inch 


0.3 1 5 

0.301 

0.433 

0.315 

0.303 

o.3«S 

0.311 

0.256 

0.31S 

0.3  IS 

0.30 

0.276 

0.30 

0.3  IS 

0.296 

0.301 

0.30 

0.236 


Number 
of  rounds 


8 
5 
5 
5 

IS 

5 
S 

5 
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oval  and  yet  twisted-  bore,  as  in  the  Lancaster 
guns;  or  with  three  or  more  grooves,  as  in. the 
most  modern  weapons.  The  grooves  are  of 
varying  size,  form,  width,  and  of  different 
degrees  of  twist  in  the  length  of  the  barrel  itself, 
that  of  the  Henry  rifling  being  one  turn  in 
22  calibres  or  widths  of  the  bore.  The  bullet 
is  made  to  fit  the  bore  either  by  expansion 
of  the  base  of  the  lead  bullet,  or,  as  in  the 
early  pattern,  by  having  the  ball  ^belted,*  so  that 
the  belt  should  take  the  groove  and  so  emerge 
from  the  muzzle  with  a  rotary  motion. 

Carbine. — ^A  short  firearm  used  by  cavalry, 
similar  in  bore  and  mechanism  to,  and  carrying 
the  same  ammunition  as,  the  infantry  rifle. 

The  preceding  table  gives  data  relative  to  the 
rifles  used  by  the  principal  nations. 

It  will  be  noticed  that  the  American  gun,  the 
Remington,  h«^s  been  adopted  only  by  one  foreign 
power,  and  that  nation  the  rather  small  one  of 
Sweden.  See  Arms  and  Armor;  Artillery; 
Ordnance;  Gun;  Musket;  Rifle;  etc. 

George  H.  Powell. 

I^re-back,  or  MacCartney  Cock,  any  of 
the  small  Malayan  pheasants  of  the  genus  Aco- 
mus,  or  of  the  Indo-Chinese  genus  Lophiura,  in 
which  the  plumage  of  the  back  or  rump  displays 
p;]owing  metallic  reds.  The  rest  of  the  plumage 
IS  very  gorgeous,  especially  in  the  cocks,  which, 
in  Lophiura,  are  adorned  with  a  magnificent 
crest.    See  Pheasant. 

Fire-balloon,  a  balloon  whose  ascensional 
power  is  derived  from  a  body  of  heated  air 
rising  from  a  fire  beneath  the  open  mouth  of 
the  bag. 

Fire-balls,  (i)  Balls  filled  with  powder  or 
other  combustibles,  intended  to  be  thrown 
among  enemies,  and  to  injure  them  by  explosion, 
or  to  set  fire  to  their  works.  (2)  A  popular 
name  applied  to  a  certain  class  of  meteors 
which  exhibit  themselves  as  globular  masses 
of  light  moving  with  great  velocity,  and  not 
tmfrequently  passing  unbroken  across  the  sky 
until  lost  in  the  horizon.  They  differ  from  or- 
dinary meteors,  probably,  more  in  volume  and 
brilliancy  than  in  any  other  distinctive  char- 
acteristic. They  are  not  to  be  confounded  with 
another  class  of  meteors,  that  explode  in  their 
passage  and  appear  to  let  fall  a  dull-red  body 
(meteorolite)  to  the  earth.    See  Meteors. 

Fire-bar,  a  grate  bar  in  a  furnace  resting 
on  a  frame,  called  the  fire  bar  frame;  inside  the 
fire  box  in  a  locomotive  engine,  wedge-shaped 
iron  bars  fitted  to  the  fire  box  with  the  thick 
side  uppermost,  to  support  the  fire;  the  ends 
rest  on  a  frame;  they  are  inclined  inward,  with 
an  air  space  between  each,  to  promote  combus- 
tion, and  are  jointed  at  one  end,  and  supported 
by  a  rod  at  the  other,  so  that  the  rod  being 
withdrawn,  the  bars  fall,  and  the  fire  box  is 
emptied. 

Fire-bellied  Frog.     See  Fire-toad. 

Fire  Boat,  a  small  steamboat  equipped 
with  apparatus  for  extinguishing  fires  that  may 
occur  on  the  wharves  or  among  the  shipping. 
Used  in  many  large  cities,  they  have  proved 
of  great  service.    See  Fire  Protection. 

Fire-brick,  a  brick  capable  of  sustaining, 
without  fusion,  the  extreme  action  of  fire.  They 
are  used  for  lining  furnaces,  and  for  all  kinds 
of   brick-work  exposed   to   intense  heat   which 


would  melt  common  bricks.  They  are  made 
from  a  natural  compound  of  silica  and  alumina, 
which,  when  free  from  lime  and  other  fluxes, 
is  infusible  under  the  greatest  heat  to  which  it 
can  be  subjected.  Oxide  of  iron,  however,  which 
is  present  in  most  clays,  renders  the  clay  fusible 
when  the  silica  and  alumina  are  nearly  in  equal 
proportions,  and  those  fire-clays  are  the  best  in 
which  the  silica  is  greatly  in  excess  over  the 
alumina.  When  the  alumina  is  in  excess,  broken 
crucibles,  glass-house  pots,  and  old  fire  brick, 
ground  to  powder,  are  substituted  for  the  com- 
mon siliceous  sand  used  in  the  ordinary  processes 
of  brick  making,  but  which,  in  this  case,  would 
be  iniurious,  as  having  a  tendency  to  render 
the  clay  fusible.  Fire-clay  being  an  expensive 
article,  it  is  usual,  when  making  fire  brick  at 
a  distance  from  mines,  to  mix  with  it  burnt 
clay,  for  the  sake  of  economizing  the  clay  and 
diminishing  its  contraction.    See  Brick. 

Fire  Brigades.     See  Fire  Protection. 

Fire  Chief  or  Marshal,  an  ofllcer  in  »ome 
of  the  larger  American  cities  who  has  the  su- 
preme command  of  the  fire  department  of  the 
municipality,  and  who  directs  the  work  of  extin- 
guishing fires.  He  is  generally  clothed  with 
large  powers  of  discretion,  and  has  also  police 
authority. 

Fire-clay  is  distinguished  from  ordinary 
clay  by  its  refractoriness  and  infasifoility,  which 
render  it  an  excellent  material  for  bricks,  cru- 
cibles, glass  pots,  retorts,  and  similar  vessels 
which  are  to  be  exposed  to  a  constant  and 
very  high  temperature,  at  which  ordinary  brick? 
and  clay  vessels  would  fuse  and  become  vitri- 
fied. This  difference  is  due  to  the  purity  of 
fire-clay,  or  at  least  to  the  absence  from  it  of 
iron,  lime,  magnesia,  and  alkalies,  in  appre- 
ciable quantities.  It  consists  of  hydrated  sili- 
cate of  aluminum  almost  entirely,  but  may 
contain  traces  of  organic  matter,  and  of  some  of 
the  bases  mentioned  above.  Fire-clay  belongs  to 
the  coal  formation,  and  always  forms  a  stratum 
immediately  below  the  coal.  It  seems,  indeed, 
to  be  part  of  the  soil  on  which  the  coal  vege- 
tation flourished  and  died.    See  also  Clay. 

Fire-damp,  the  name  given  by  coal  miners 
to  carburetted  hydrogen  or  marsh-gas,  CH4.  It 
is  an  inflammable  gas,  lighter  than  air,  and  is 
often  found  in  coal  mines,  it  being  one  of  the 
products  of  the  retarded  decay  of  plant  re- 
mains. A  mixture  of  fire-damp  and  vr  in  cer- 
tain proportions  is  hipfhly  explosive ;  hence  many 
frightful  disasters  with  great  loss  of  life  mark 
the  history  of  coal  mining.  See  Coal  Mining; 
Methane;  Safety-lamp. 

Fire-drill,  a  term  introduced  by  Tylor  to 
describe  the  instrument  used  by  peoples  of  low 
culture,  especially  the  Australians  and  Tasma- 
nians,  for  producing  fire.  They  take  two  pieces 
of  soJFt  dry  wood;  one  is  a  stick  of  about  eight 
or  nine  inches  long,  the  other  piece  is  flat;  the 
stick  they  shape  into  an  obtuse  point  at  one 
end,  and,  pressing  it  upon  the  other,  cause  it 
to  revolve  quickly  between  both  hands.  By  this 
method  fire  is  produced  in  less  than  two  min- 
utes.   See  Fire-making. 

Fire-eaters,  in  United  States  history,  the 
violent,  swaggering,  and  defiant  Southern  ex- 
tremists before  the  War,  threatening  vengeance 
on  Northern  interferers  with  slavery  or  ^0V' 
emment  interferers  with  the  slave  States.    The 
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name  is  used  in  a  general  sense  for  a  blustering 
hot-head,  especially  a  professional  duelist. 
Fire  Engines.  See  Fire  Protection. 
Fire-escape,  the  name  applied  to  any 
means  of  escape  from  a  burning  building. 
Many  suggestions  have  been  made  for  contriving 
the  means  of  effecting  this,  some  of  them  being 
for  apparatus  to  be  used  in  the  interior  of  a 
building,  and  some  to  be  used  from  without. 
Of  the  contrivances  to  be  used  within  a  building 
the  simplest  are  a  rope  firmly  attached  to 
something  near  a  window,  or  a  rope  sliding  over 
a  pulley  fixed  to  the  window-sill,  and  the  like. 
And  of  the  different  machines  that  have  been 
made  for  use  from  without,  that  which  is  found 
to  be  the  most  useful  is  the  one  invented  by 
Wivell,  and  consists  of  a  wheel-carriage  sup- 
porting a  long  ladder  with  a  net  underneath. 
The  ladder  consists  of  extensions,  the  main 
ladder  and  the  upper  ladders,  the  upper  folding 
over  the  main  ladder.  When  used  the  ladder  is 
set  to  the  window  of  a  building  which  is  burn- 
ing; the  attendant  mounts  it,  and  assists  those 
who  are  in  danger  to  descend  it. 

Fire  Extinguishers.     See  Fiss  Annihila- 
tqr;    Fire  Protection. 

Fire-flies,  any  of  various  forms  of  noc- 
turnal insects  belonging  to  different  orders  hav- 
ing the  power  of  voluntary  self-ltmiinosity,  usu- 
ally more  or  less  intermittent  and  exhibited  in 
flashes.  After  the  death  of  the  insects  the  lu- 
minous segments,  at  least  in  txasiy  forms,  can  be 
distinguished  by  their  paler  usually  yellow  color 
which  contrasts  with  the  darker  color  of  the 
remainder  of  the  insect.  The  true  fire-fiies, 
commonly  termed  also  ^lightning  bugs,^  are 
found  in  the  family  Lampyridee,  and  particu- 
larly in  the  genus  Phetinus.  Throughout  a 
considerable  portion  of  our  country,  including 
the  District  of  Columbia  and  vicinity,  P,  pyralis 
is  the  most  prominent  form  of  fire-fly.  Far- 
ther north  Pyractomena  horealis  and  related  spe- 
cies are  the  more  common  fire-flies,  while  a 
large  species,  Photuris  pennsylvanica,  extends 
from  north  to  south.  One  of  the  most  remark- 
able forms  of  fire-flies  is  found  in  the  genus 
Phengodes,  in  which  the  females  are  wingless 
and  larviform ;  the  males  are  not  luminous.  The 
historic  and  poetic  ^glow-worm^  is  the  wingless 
female  of  the  European  Lampyris  nocti* 
luca.  In  America  the  glow-worms  are  scarce, 
and  are  usually  the  larvae  of  the  genera  which 
have  been  mentioned,  most  of  which  are  lumi- 
nous in  both  sexes.  In  other  countries  various 
other  insects  are  reported  to  have  the  power 
of  luminosity,  among  which  are  the  lantern- 
flics  of  South  America  (Fulgora  lanterneria  and 
candelarid).  The  luminous  power  of  the  lan- 
tern-fly, however,  is  doubted.  In  Central  Amer- 
ica and  the  West  Indies  and  in  South  America 
the  most  abundant  fire-flies  belong  to  the  genus 
Fyrophorus,  large  snapping-beetles  (Elateridce) , 
in  which  the  luminous  portions  of  the  body 
are  on  the  sides  of  the  thorax  in  the  form  of 
two  large  pale  eye-like  spots*  Numerous  other 
forms  of  insects,  including  another  genus  of 
Elaterida,  an  Asiatic  buprestid  beetle,  some 
forms  of  poduras,  the  maggots  of  certain  flies, 
e%>ecially  of  the  fungus  gnats  (Mycetophilida), 
are  luminous;  but  next  after  the  LampyrtdcB 
perhaps  the  myriapods  are  most  remarkable  for 
the   possession  of  this  power   of  self-illumina- 


tion. The  luminous  or  photogenic  organ  is  re- 
garded by  Wielowiejslqr  and  also  by  Emery  *as 
morphologically  a  specialized  portion  of  the  fat- 
body,  being  a  plate  consisting  of  polygonal  cells, 
situated  directly  under  the  integument,  and  sup- 
plied with  nerves  and  fine  tracheal  branches^ ; 
while  Lang,  in  writing  of  the  physiology  of 
insect-phosphorescence,  briefly  states  that  *the 
cells  of  this  luminous  organ  secrete,  under  the 
control  of  the  nervous  system,  a  substance  which 
is  burnt  during  the  appearance  of  the  light; 
this  combustion  takes  place  by  means  of  the 
oxygen  conveyed  to  the  cells  of  the  luminous 
body  by  the  trachese,  which  branch  profusely  in 
it  and  break  up  into  capillaries.^  Emery,  writ- 
ing of  the  luminosity  of  females  of  Luciola, 
states  that  its  use  appears  to  be  a  means  of 
defense,  a  warning  or  danger  signal  against 
insectivorous  animals,  but  there  is  little  doubt 
that  it  also  serves  to  attract  the  sexes,  especially 
in  the  case  of  the  wingless  females  whose  pow- 
ers of  locomotion  are  so  limited,  while  the 
males  fly  freely.  Prof.  S.  P.  Langley,  secretary 
of  the  Smithsonian  Institution,  has  made  con- 
siderable study  of  the  ^cucujo*  or  Pyrafhorus, 
as  has  also  Heinemann,  the  latter  reachmg  the 
conclusion  that  the  light  depends  on  a  process 
of  oxidation.  The  cucujos  are  the  most  inter- 
esting of  all  the  fire-flies,  and  they  are  much 
used  by  the  South  and  Coitral  Americans  in 
furnishing  amusement  for  the  children,  while 
the  ladies  employ  them  as  ornaments  for  their 
evening  toilet,  fastening  great  numbers  of  them 
to  their  ball  dresses. 

The  literature  of  this  subject  is  very  exten- 
sive, but  a  list  of  important  articles  compiled  by 
A.  S.  Packard  may  be  found  in  the  \JournaL 
of  the  New  York  Entomological  Society,^  Vol. 
IV.,  1896. 

Fire  Insurance  in  America.  Although  dur- 
ing the  last  half  century  the  business  of  fire 
insurance  has  undergone  a  larger  development 
in  the  United  States  than  in  any  other  country, 
it  seems,  when  considered  historically,  to  have 
been  a  means  of  self -protection,  which  did  "not 
readily  commend  itself  to  the  judgment  or  con- 
fidence of  our  early  predecessors.  The  expedi- 
ency, not  to  say  need,  of  endeavoring  by  means 
of  co-operative  action  to  minimize  the  individual 
loss  and  suffering  incident  to  the  destruction 
of  property  by  fire  made  itself  felt  in  England 
after  the  great  fire  in  London  in  1666,  and  there 
is  reason  for  thinking  that  in  a  somewhat  crude 
manner  the  practice  of  insuring  property  against 
possible  destruction  by  fire  had  obtained  years 
before  that  time  in  some  of  the  countries  of 
continental  Europe.  But  although  the  early 
dwellers  on  this  continent  had  given  tO  them, 
during  the  i6th  and  17th  centuries,  many  seri- 
ous and  painful  illustrations  of  the  misfortune 
which  came  to  those  whose  property  was  wholly 
or  in  part  suddenly  destroyed  by  fire,  it  was 
found  impossible,  before  the  advent  of  the  19th 
century,  to  arouse  any  general  interest  in  enter- 
prises of  this  character.  ( 

Joseph  Marion,  a  notary  public  of  Boston, 
advertised  in  the  ^ News-Letter^  of  that  town, 
on  18  Nov.  1728,  his  plan  of  ^erecting  an  in- 
surance office  for  insuring  houses  and  household 
goods  from  loss  and  damage  by  fire  by  the  name 
of  the  New  England  Sun  Fire  Office  of  Bos- 
ton,* and  20  years  later,  in  Tune  1748,  published 
a    similar   announcement;   but   the   public    co* 
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operation  needed  to  make  the  attempt  a 
successful  one  does  not  appear  to  have  been 
given  to  him  on  either  occasion.  This  was  the 
earhest  recorded  effort  made  to  introduce  this 
method  of  co-operative  protection  against  losses 
by  fire  to  the  American  people.  Prior  to  that 
time,  and  for  many  years  after  —  indeed,  until 
well  into  the  igth  century — it  was  the  common 

?Tactice  in  American  communities,  for  the 
riends  and  neighbors  of  a  citizen  whose  house 
or  shop  had  been  destroyed  by  fire,  to  give 
him  such  sums  of  money  as  they  could  afford  to 
contribute  to  make  good  the  loss  that  he  had 
sustained.  It  was  realized  that  the  calamity 
was  one  to  which  all  were  liable,  and  that  as 
each  in  his  turn  might  suffer  from  a  similar 
visitation,  the  contribution  given  was  one  which 
would  justify  the  giver  in  asking  for  corre- 
sponding assistance  if,  later  on,  his  material  pos- 
sessions were  destroyed  in  the  same  manner. 

Judged  of  in  the  light  of  modern  business 
methods  this  system  of  paying  voluntary  pre- 
miums after  a  fire  for  the  purpose  of  assist- 
ing others  appears  to  be  a  thoroughly  un- 
satisfactory proceeding;  but  in  estimating  its 
practical  value  it  is  necessary  to  remember,  that 
at  that  time  such  wealth  as  the  community  pos- 
sessed was  distributed  with  considerable  evenness 
among  its  members;  that  there  were  no  large 
aggregations  of  property  which  were  liable  to 
be  destroyed  by  a  single  fire,  that  in  these  rela- 
tively small  American  towns  the  financial  re- 
sources of  each  citizen  were  reasonably  well 
known  to  all  of  his  fellow  citizens  so  that  there 
could  be  no  deception  as  to  possible  suffering, 
and  that  the  people  were  much  more  nearly  than 
at  the  present  time  bound  together  by  homo- 
geneity of  race  and  interests.  These  conditions 
may  partly  explain  why  it  was  that  the  Ameri- 
can ijeople,  in  spite  of  the  English  experiences  in 
fire  insurance,  and  of  their  own  practices  of 
insuring  vessels  and  cargoes  against  loss  at  sea, 
could  not  for  many  years  bring  themselves  to 
realize  the  advantage  to  them  of  the  system 
of  fire  insurance. 

In  the  year  1752,  under  the  instrumentality 
of  a  Deed  of  Settlement,  an  organization  to 
carry  on  the  fire  insurance  business  was  formed 
in  Philadelphia.  Benjamin  Franklin  was  one  of 
its  active  promoters.  This,  with  a  local  and 
rival  association  which  was  soon  after  formed, 
were  for  many  years  the  only  regularly  or- 
ganized fire  insurance  offices  in  America.  The 
business  carried  on  by  these  api)ears  to  have 
been  exceedingly  limited  in  its  dimensions,  al- 
though at  the  time  these  two  offices  were  estab- 
lished, there  were  in  England  quite  a  number  of 
fire  insurance  companies  carrying  on  an  exten- 
sive business  and  having  large  financial  re- 
sources. 

Toward  the  close  of  the  i8th  century  the 
need  of  some  form  of  protection  against  losses 
by  fire  seems  to  have  made  itself  generally  evi- 
dent in  this  country.  In  1787  the  Mutual  Assur- 
ance Company  of  New  York  was  organized  for 
the  purpose  of  insuring  local  property  against  fire 
losses.  This  association  was  formed  under  a 
deed  of  settlement  which  was  drawn  up,  as  was 
also  the  form  of  policy  that  the  company 
adopted,  by  Alexander  Hamilton,  who  was  one 
of  the  directors.  In  1794  the  Baltimore  Equita- 
ble Society,  formed  on  the  same  plan,  was 
organized  in  Baltimore,  and  in  the  same  year 
the  Mutual  Assurance  Society  of  Virginia  was 


organized  in  Richmond.  These  were  all  mutual 
companies,  confining  their  operations  to  the 
towns  in  which  they  wer^  organized,  and  even 
in  these  restricting  their  writings  to  two  or  three 
of  the  least  hazardous  /lasses  of  risk.  But  from 
1794  to  1810  the  legislatures  of  the  leading  States 
of  the  Union  gavp  permission  for  the  incorpora- 
tion of  fire  insr./ance  companies  on  the  stock 
plan,  and  in  that  term  of  years  quite  a  number 
of  these  companies  were  formed  in  Boston,  New 
York,  and  Philadelphia. 

In  the  year  1795,  after  a  delay  of  years, 
through  failure  to  obtain  legislative  authoriza- 
tion, the  Massachusetts  Fire  Insurance  Com- 
pany, with  a  capital  of  $300,000,  was  formed  in 
Boston.  This  company  soon  after  opening  its 
office  announced  its  intention  of  writing  fire 
risks  all  over  the  United  States,  being  in  this 
respect  the  first  American  fire  insurance  com- 
pany to  adopt  the  method  now  in  general  use, 
of  scattering  its  liabilities  to  loss  by  covering 
the  widest  possible  area  of  business,  a  cor- 
porate policy  which  was  adopted  the  next  year 
(1796)  by  the  Insurance  Company  of  North 
America,  which  had  been  incorporated  in  Phila- 
delphia in  1794.  The  Boston  effort  docs  not 
appear  to  have  been  a  strikingly  successful  one, 
for  after  three  years  of  active  exertion  the  com- 
pany had  written  only  a  little  over  1,000  policies, 
or  allowing  for  annual  writing,  had  insured  the 
property  of  not  more  than  400  persons.  This 
discouraging  progress  led  the  directors  of  the 
company  to  petition  and  receive  permission  from  | 
the  legislature  to  enter  into  the  field  of  marine 
insurance  as  offering  larger  opportunities  of 
profit,  a  class  of  business  from  which  its  Phila- 
delphia contemporary  doubtless  derived  much 
the  larger  part  of  its  income.  In  the  case  of 
Boston  in  the  year  1800,  when  the  town  had 
about  25,000  inhabitants,  the  estimated  amount 
that  the  various  fire  underwriters  had  at  risk 
was  but  a  little  over  $2,ooo/X)0,  this  probably 
representing  the  conditions  as  they  then  existed 
in  the  other  principal  centres  of  population  on 
this  continent 

With  the  opening  of  the  19th  century  tnsuf* 
ance  companies  organized  to  write  fire  risks  were 
formed  in  quite  a  number  of  the  business  cen- 
tres of  this  country;  but  for  many  years  the 
efforts  of  their  officers  had  to  be  directed  to 
the  work  of  explaining  to  the  American  people 
the  advantages  which  might  be  expected 
to  result  from  taking  out  fire  insurance 
policies.  As  late  as  1823,  the  directors  of 
a  prominent  insurance  company  issued  an 
address  to  the  public  in  the  form  of  a 
printed  circular,  in  which  they  say  that  ^pre- 
suming the  subject  of  fire  insurance  has  fallen 
under  the  consideration  of  comparatively  few 
persons,  they  trust  no  apology  will  be  thought 
necessary*  for  their  publication.  They  then  go 
on  to  add :  *^He  who  loses  his  all  at  sea  by  not 
insuring,  instead  of  sympathy  meets  with  re- 
proach for  his  temerity.  He  who  suffers  by 
fire,  although  equally  chargeable  with  rashness 
and  imprudence,  not  only  claims  exemption  from 
reproach,  but  appeals  with  confidence,  and  often 
with  success,  to  public  sympathy.  The  distress 
and  misery  resulting  from  this  misfortune  have 
been  so  often  witnessed  and  felt,  as  to  render  it 
unnecessary  to  enlarge  on  the  subject.  It  is  suf- 
ficient to  refer  to  the  frequent  appeals  to  public 
charity.  Probably  in  no  country  in  Europe  h 
there  so  great  a  proportion  of  the  property  unin- 
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sured  as  in  this  country.  There,  more  particu* 
larly  in  Great  Britain,  it  is  a  very  general  cus- 
tom to  insure  furniture  and  houses  as  well  as 
merchandise  and  stores.^  It  will  be  s'een  from 
the  above  quoted  appeal  that  the  need  of  the 
protection  of  fire  insurance  on  business  grounds 
was  the  basis  upon  which  this  now  universal 
custom  was  first  built.  As  the  manufacturing, 
commercial  and  trading  interests  of  the  States 
increased  in  magnitude  and  value,  the  manu- 
facturers and  merchants  were  compelled  more 
and  more  to  have  recourse  for  credit  accommo- 
dations to  the  banks,  which  in  the  last  years  of 
the  i8th  and  the  early  years  of  the  19th  century 
were  established  in  ever  increasing  numbers  in 
all  of  the  business  centres  of  this  country.  The 
practice  then  sprung  up  on  the  part  of  the  lend- 
ers of  money  of  insisting  that  the  borrower 
should,  for  the  protection  of  the  loan,  keep  his 
property  insured  against  loss  by  fire.  This 
soon  came  to  be  a  common  condition  on  the 
^^mnting  of  credit  by  the  banks.  The  merchant 
might  be  indifferent  to  loss  by  fire  so  far  as 
his  dwelling  and  its  contents  were  concerned; 
but  he  was  forced  by  the  compulsory  action  of 
those  from  whom  he  borrowed  money  to  protect 
his  business  property  from  this  class  of  sudden 
loss.  This  bankmg  practice  was  strengthened  by 
the  experiences  of  the  great  fire  in  New  York 
in  1835,  which  destroyed  fully  $15,000,000  worth 
of  property  and  strained  to  the  point  of  insol- 
vency the  greater  number  of  the  fire  insurance 
companies  that  were  then  doing  business  in  that 
city. 

During  the  early  years  of  the  last  century 
the  fire  underwriters  carried  on  their  business, 
so  far  as  official  supervision  is  concerned,  in  no 
way  difierent  from  the  dealers  in  merchandise; 
bat  in  11137  the  legislature  of  the  State  of  Massa- 
chusetts  passed  a  law,   which  has   since  been 
adopted  by  all  of  the  other  States  of  the  Union, 
compelling  the  insurance  companies  wishing  to 
do  business  within  their  respective  boundaries, 
to  first  <ibtain  authorization  so  to  do,  and  second, 
to  file  \rath  the  State  officials,  annually  or  more 
frequently    if    requested,    a    detailed    report    of 
their  fin»mcial  condition,  the  extent  of  their  lia-. 
bility,  the  amount  of  premiums  received  and  the 
sums   paid  out  in  losses.    It  is  not  improbable 
that   the  experience  in  New  York,  referred  to 
above,  led  to  the  adoption  of  the  plan  of  State 
supervision,  for  that  great  fire  made  it  evident 
that   a   number  of  the  fire  insurance  companies 
had    been  writing  risks  with  a  freedom  which 
indicated  little  or  no  regard  for  possible  conse- 
quences, either  to  stockholders  or  policy  hold- 
ers.    This    form   of  paternalism   then   adopted, 
while    in  some  respects  safeguarding  public  in- 
terests,   has   led   in  other   respects,   as   will   be 
pointed  out  later  on,  to  results  which  are  some- 
what questionable  so  far  as  public  advantage  is 
concerned.    During  the  last  25  or  30  years  the 
growth    of  the   fire  insurance  business   of  the 
United   States  has  been  in  close  correspondence 
with    the  increase  in  this  country  of  insurable 
property,  and  hence  at  present  instead  of  not 
realizing"  the  advantages  of  this  form  of  protec- 
tion against  loss,  it  is  probable  that  the  Ameri- 
can  people  of  all  classes  have  the  destructible 
property    that    they   may    own    better    insured 
against  loss  by  fire  than  have  the  people  of  any 
other  country. 

The  business  of  fire  insurance  in  the  United 
States  may  be  roughly  divided  into  three  classes 
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— that  carried  on,  first  by  the  stock  conroanies, 
second  by  the  mutuals,  and  third  by  the  ractory 
mutuals.  By  far  the  greater  part  of  the  risks 
insured  are  written  by  the  companies  in  the  first 
of  these  classes.  As  there  is  no  one  State  in 
the  Union  in  which  all  of  the  fire  insurance 
companies,  both  foreign  and  American,  carry 
on  a  regular  business  and  hence  make  official 
reports,  it  is  not  possible  to  determine  the 
exact  volume  of  business  transacted.  Of  the 
State  reports  those  issued  by  the  insurance  su- 
perintendent of  the  State  of  New  York  are  prob- 
ably the  most  comprehensive,  and  from  these 
compilations  it  appears  that  in  the  year  1902  the 
companies  that  were  then  authorized  to  do  busi- 
ness in  that  State,  almost  entirely  stock  com- 
panies, had  written  risks  in  the  United  States 
to  the  total  amount  of  $34,000,000,000.  This  re- 
port of  the  year  1909  did  not  include  the  writ- 
mgs  of  quite  a  number  of  stock  companies  hav- 
ing their  offices  outside  of  New  York,  and 
carrying  on  a  local  rather  than  a  general  busi- 
ness, nor  did  it  include,  to  any  great  extent,  the 
writings  either  in  New  York  State  or  else- 
where, of  the  ordinary  mutuals  or  the  factory 
mutual  fire  insurance  companies.  If  these  sev- 
eral additions  were  made  it  is  not  improbable 
that  the  aggregate  writing  in  this  country  of 
all  of  the  insurance  companies  during  the  year 
1909,  would  be  found  to  be  between  $35»ooo,- 
coo,ooo  and  $36,000,000,000,  a  sum  which  must 
represent  a  very  considerable  percentage  of  the 
value  of  all  the  property  in  tne  United  States 
\hat  is  liable  to  destruction  by  fire. 

There  were  in  1909  approximately  150  stock 
insurance  companies  that  reported  to  the  insur- 
ance superintendent  of  the  State  of  New  York. 
Of  these  36  were  European  companies  that  had 
agencies  in  this  country  and  the  remainder  were 
domestic  corporations.  ^  The  tendency  in  the  de- 
velopment of  the  fire  insurance  business  in  the 
United  States  appears  to  be  toward  concentra- 
tion under  the  control  of  a  relatively  few  large 
corporations,  these  located  in  special  financial 
centres.  During  the  decade  of  1871-80,  many 
more  fire  insurance  companies  reported  to  the 
New  York  insurance  superintendent  than  re- 
ported to  that  officii  in  1910,  although  in  the 
interval  the  volume  of  annual  writings  increased 
more  than  threefold.  Those  American  com- 
panies that  have  the  largest  share  in  this  busi- 
ness are  corporations  having  their  chief  offices  in 
New  York,  Philadelphia,  and  Hartford,  the  capi- 
talists of  the  last-named  municipality  showing 
an  aptitude  for  this  class  of  business,  as  clearly 
specialized  as  is  that  of  the  manufactures  of  FaU 
River  or  Pittsburg. 

Under  present  conditions  a  stock  fire  insur- 
ance company  organized  to  carry  on  a  profitable 
as  well  as  safe  business  has  to  cover  in  its  writ- 
ings a  widely  extended  field  of  operations.  One 
of  the  large  companies  of  New  York  which  in 
1909  reported  the  value  of  risks  written  at  mort? 
than  $1,000,000,000,  had  only  a  little  over 
$200,000,000  at  risk  in  the  State  of  New  York, 
the  rest  being  scattered  in  thousands  of  cities 
and  towns  between  the  Atlantic  and  Pacific 
oceans.  To  successfully  carry  on  a  business  of 
this  magnitude  and  detail  requires  a  carefully 
arranged  organization.  By  the  method  com- 
monly adopted  the  country  is  divided  by  State 
or  sectional  lines  into  the  desired  number  of 
districts,  each  of  which  the  company  places  un- 
der the  control  of  a  salaried  official  who  has 
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ills  headquarters  at  some  convenient  and  central 
point  in  the  designated  territory.  The  duties  of 
this  manager  or  special  agent  are  chiefly  those 
of  supervision.  The  company  has  its  local 
agents,  whose  remuneration  usually  consists  of  a 
commission  based  on  the  premiums  received  for 
risks  written  by  them. 

But  the  desire  to  secure  premiums,  upon 
which  commissions  can  be  earned,  may  lead  the 
•local  agent  to  take  risks  on  behalf  of  his  com- 
pany, that  the  shareholders  of  the  latter  might 
afterward  discover  were  far  from  profitable, 
hence  the  duty  of  the  special  agent  is  to  check 
this  possible  recklessness,  as  his  standing  with 
his  company  superior  is  determined  less  by  the 
volume  of  premiums  that  the  company  receives, 
than  by  its  relatively  small  loss  ratio  in  the  dis- 
trict over  which  he  exercises  supervision.  The 
risks  written  by  the  local  agents  have  commonly 
to  undergo  the  supervision  of  the  special  or 
general  agent,  and  the  criticism  of  the  supervis- 
ing officials  at  the  home  office  before  they  are 
permanently  accepted;  for  the  ability  to  judici- 
ously cancel  policies  that  local  agents  have  writ- 
ten is  a  factor  in  the  line  of  corporate  success 
quite  equal  in  its  results  to  the  ability  to  secure 
desirable  business. 

Under  existing  conditions  the  business  of  fire 
insurance  as  carried  on  by  the  stock  companies 
is  largely  speculative  in  its  character.  To  say 
nothing  of  such  tremendous  conflagrations  as 
that  at  Chicago  in  1871  and  that  at  Boston  in 
1872  —  catastrophes  which  involved  such  im- 
mense losses  as  to  completely  defeat  any  scien- 
tific attempt  to  establish  an  average  of  outgo  — 
the  fire  losses  of  the  United  States  from  year 
to  year  show  wide  variations.  The  New  York 
State  reports  indicate  in  the  experience  of  the 
companies  covered  by  it,  that  the  average  for  a 
long  series  of  years  has  been  a  loss  of  .48-cents 
for  each  $100  of  insurance  written  by  the  re- 
porting companies,  a  record  which  cannot  ma- 
terially differ  from  the  experience  of  the  entire 
country.  When  the  average  loss  of  the  different 
years  is  considered  it  is  found  that  this  has 
varied  from  .39-cents  in  1897  to  .S7-cents  in 
1893,  for  each  $100  of  insurance  that  the  com- 
panies have  had  at  risk.  This  fluctuation  is  alto- 
gether too  great  to  admit  of  a  satisfactory 
scientific  classification  of  rates.  But  even  if  the 
gross  amount  of  fire  loss  maintained  a  more 
constant  relation  than  it  now  does  to  the  amount 
of  insurance  written,  the  adequacy  or  inade- 
quacy of  the  rate  charged  for  insuring  any  par- 
ticular risk,  or  class  of  risks,  would  still  rest  in 
uncertainty  because  of  the  great  variation  in  loss 
on  special  classes  of  property. 

Almost  all  of  the  fire  insurance  companies 
doing  business  in  this  country  keep  what  they 
term  their  tables  of  experience,  upon  which  cor- 
porate policy  is  largely  based.  In  the  case  of 
companies  doing  a  large  and  diversified  business, 
such  loss  records  must  be  of  great  value,  and 
yet  it  is  well  known  that  there  is  a  material 
want  of  uniformity  in  these  experiences.  The 
records  of  one  company  may  show  that  it  has 
made  an  extraordinary  profit  by  insuring  wood- 
working risks,  while  the  experience  of  another 
company,  doing  a  business  of  equal  magnitude 
and  diversity,  may  be  wholly  the  reverse  of 
this,  and  indicate  a  loss  ratio  in  this  class  far 
in  excess  of  the  entire  premiums  received  for 
insuring  these  risks.  While  efforts  have  been 
made  to  combine  the  experiences  of  a  number  of 


the  leading  fire  insurance  companies,  it  cannot 
be  said  that  the  data  thus  obtained  can  be  de- 
pended upon  to  do  more  than  serve  as  guides  for 
general  action.  A  property  which  might  for  a 
variety  of  reasons  be  considered  extremely  haz- 
ardous in  one  place, —  as,  for  example,  a  distil- 
lery in  a  locality  where  public  sentiment  strongly 
opposed  the  use  of  intoxicating  liquor  —  might 
in  another  district  be  thought  a  highly  desir- 
able risk  for  a  company  to  have  upon  its  books. 
Fires  occur  with  great  frequency  in  consequence 
of  human  carelessness  and  shiftlessness,  which 
are  not  only  individual,  but  sectional  in  their 
manifestation ;  for  as  a  rule,  those  in  this  country 
who  live  in  the  northeastern  States  are  found  to 
be  more  careful  in  keeping  the  premises  that 
they  occupy  in  good  order  than  are  those  who 
live  in  the  southern  or  western  States.  Then 
what  may  be  fairly  termed  the  element  of  luck 
enters  largely  into  the  complications,  as  it  often 
happens  in  local  experience,  where  two  insur- 
ance companies  are  represented  by  the  same 
agent,  that  the  loss  ratio  of  one  will  be  exasper- 
atingly  high,  while  that  of  the  other  will  be 
phenomenally  low,  although  the  agent  may  have 
exercised  his  best  judgment  in  writing  the  risks 
for  each  of  the  two  corporations  that  he  repre- 
sents. It  will  thus  be  seen  that  in  determining 
the  question  of  cost,  that  is,  what  constitutes  an 
adequate  rate  to  be  charged  for  Insuring  a  risk, 
the  fire  insurance  companies  cannot  depend  as 
the  life  insurance  companies  can,  upon  fairly 
well-settled  bases  of  liability.  They  have  noth- 
ing that  corresponds  in  scientific  accuracy  to  the 
actuaries*  tables  of  mortality.  The  most  haz- 
ardous risk  may  never  burn,  the  one  which  ap- 
pears least  hazardous  may  be  destroyed  by  fire 
within  a  few  hours  after  the  policy  upon  it  has 
been  issued,  and  there  has  not  yet  been  for- 
mulated any  generally  accepted  table  of  loss 
averages. 

Life  insurance  companies  establish  a  certain 
standard  of  physical  health  to  which  those  to 
whom  they  issue  their  policy  must  conform.  To 
those  who  successfully  pass  the  medical  exam- 
ination which  the  life  companies  require,  policies 
are  issued  at  a  uniform  rate  of  premium.  The 
companies  thus  have  upon  their  books  insurance 
upon  selected  lives,  while  their  rates  are  com- 
monly based  upon  the  expectance  of  life  of  the 
entire  community,  including  the  weak  as  well 
as  the  strong.  The  fire  insurance  companies 
have  in  all  cases  their  lists  of  prohibited  risks, 
though  there  is  no  uniformity  in  these  prohibi- 
tions, for  in  practice  nearly  all  risks  can  be  in- 
sured in  one  company  or  another;  but  they  do 
endeavor  to  make  the  rates  that  they  charge 
correspond  to  what  they  believe  to  be  the  proba- 
bility of  loss.  This,  under  the  most  favorable 
conditions,  is  largely  a  rule  of  thumb,  for  though 
schedules  for  rating  mercantile  risks  and  special 
hazards  have  been  prepared,  drawn  up  as  the 
outcome  of  combined  personal  experiences,  it 
cannot  be  said  that  these  are  based  upon  entirely 
reliable  data.  The  rates  arrived  at  by  these 
schedules  are  no  doubt  far  superior  to  the  per- 
sonal guesses  of  the  earlier  underwriters;  but 
they  lack  in  a  large  degree  the  scientific  certitude 
of  life  insurance  rates  determined  by  actuaries' 
tables  of  mortality.  One  advantage  which  has 
come  from  the  use  of  the  schedule  system  of  rat- 
ing, in  addition  to  the  effacement  of  personal 
prejudice  in  rate  making,  is  the  penalization  of 
recognized  defects  in  the  risks  thus  classified. 
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For  exannple,  in  the  construction  of  buildings 
certain  bad  methods,  such  as  the  maintenance 
of  vertical  openings  through  the  floors,  or  in  the 
processes  of  manufacture  the  use  of  explosive 
or  largely  inflammable  materials,  can  be  pre- 
vented if  heavy,  specific  charges  are  imposed  in 
the  insurance  rates  for  such  needless  hazards. 
The  schedule  charges  ordinarily  made  for  such 
defects  are  presumably  greatly  in  excess  of  the 
real  hazard^  and  are  intended  to  bring  about 
correction,  rather  than  an  adjustment  of  rates 
to  actual  conditions. 

These  movements  toward  uniformity  and 
system  are  only  made  possible  by  the  union  of 
the  larger  part  of  the  fire  insurance  companies 
in  local  and  national  organizations.  The  prac- 
tice of  corporate  combination,  in  agreeing  on  a 
scale  of  prices,  seems  inevitable  in  a  business 
where  the  cost  of  the  service  rendered  can  never 
be  predicted  in  any  individual  instance,  and  only 
roughly  so  in  a  great  aggregation  of  instances. 
A  company  may  receive  $ioo  for  agreeing  to 
indemnify  a  property  owner  to  the  extent  of 
$xo,ooo  for  any  loss  by  fire  that  he  may  sustain 
during  a  year,  and  may  not  during  the  term 
of  the  policy  be  called  upon  for  a  penny  of 
contribution,  the  premium  in  this  case  represent- 
ing unqualified  profit  But  another  policy,  writ- 
ten under  the  same  conditions,  might  lead  to  a 
demand  upon  the  company  for  a  payment  a  hun- 
dred times  greater  than  the  amount  of  the  pre- 
mium. Thus  the  speculative  character  of  these 
transactions,  when  considered  individually,  is 
ilarmingly  ^eat,  and  it  is  only  by  collective 
iction  that  it  is  possible  to  bring  them  within 
he  range  of  a  reasonable  business  system.  The 
necessity  of  co-operation  through  combination 
has  been  recognized  wherever  the  business  of 
fire  insurance  has  been  carried  on,  in  the  coun- 
tries of  the  Old  World  no  less  than  in  the  United 
States.  In  this  country  boards  of  underwriters 
have  been  organized  whenever  the  property  to 
be  insured  has  been  sufficient  to  justify  the  for- 
mation of  more  than  one  locally  incorporated 
fire  insurance  company,  or  to  warrant  the  estab- 
lishment of  local  agencies  by  a  dozen  or  more 
insurance  companies  having  their  corporate 
headquarters  in  other  places. 

The  obvious  reason  for  the  establishment  of 
these  associations  is  the  need  that  exists  that 
their  members  should  write  such  policies  as  they 
may  issue  upon  a  uniform  and  determined  basis 
of  rate.  In  some  of  the  States  of  the  Union 
the  creation  of  insurance  combinations  for  the 
purpose  of  regulating  rates  of  premium  to  be 
charged  for  insuring  property  is  prohibited  by 
special  statutes;  but  even  in  these  States  the 
paramount  need  of  common  action  has  led  the 
representatives  of  the  fire  insurance  companies 
to  accept  and  use  so-called  advisory  rates  pre- 
pared by  expert  underwriters,  these  nominally 
selling-  their  advice  or  opinions  to*  those  who 
care  to  buy  the  information.  The  fact  that  the 
general  business  of  fire  insurance  all  over  the 
United  States  is  limited  to  less  than  150  insur- 
ance companies,  that  the  largest  and  strongest  of 
these  corporations  are  members  of  what  is  in 
effect  a  national  organization,  make  it  all  but 
impossible  to  effectually  enforce  State  statutes 
prohibiting  combinations  for  the  purpose  of  reg- 
ulating local  transactions ;  while,  as  has  already 
been  pointed  out,  unrestricted  competition  would 
lead,  from  the  highly  speculative  character  of  the 
business,  to  very  general  corporate  insolyenc£« 


The  large  and  well  established  companies 
that  have  premium  incomes  of  millions  of  dol- 
lars a  year  upon  which  by  investment  interest 
can  be  earned,  are  in  a  much  better  position  to 
carry  on  the  fire  insurance  business  than  are 
the  newly  organized  companies  that  have  not 
and  cannot  for  years  expect  to  obtain  these  large 
incidental  sources  of  revenue.  This  tendency 
toward  monopoly  is  strengthened  by  the  now 
usual  system  of  State  supervision,  which  places 
a  serious  handicap  on  efforts  to  form  new  and 
competing  companies,  by  imposing  conditions  on 
these  which  ordinarily  lead  to  a  more  or  less 
speedy  impairment  of  capital,  a  result  which  is 
held  to  justify  the  public  authorities  in  com- 
pelling the  companies  thus  afflicted  to  discon- 
tinue issuing  policies.  Thus,  while  the  insurable 
property  of  the  country  is  constantly  increas- 
ing in  amount  and  value,  while  most  of  the 
well  established  companies  have  greatly  enlarged 
their  net  assets  during  the  past  decade,  the  num- 
ber of  stock  fire  insurance  companies  has  not 
increased  and  such  attempts  as  have  been  made 
to  establish  new  companies  have  commonly 
ended  in  failure. 

From  the  New  York  State  reports  referred 
to  above,  it  is  found  that  for  a  series  of  43 
years,  from  i860  for  42  years,  the  loss  rates 
of  all  of  the  reporting  companies  was  58.87  per 
cent  of  their  premium  receipts,  though  this  in- 
cluded the  two  great  conflagrations  of  1871  and 
1872.  The  expenses  of  the  business  during  the 
same  term  of  years  were  35.12  per  cent  of  the 
premiums,  and  the  rates  of  dividend  paid  to 
the  stockholders  of  the  American  companies 
were  on  the  average  11.14  per  cent  on  the  capi- 
tal of  these  corporations;  this  representing  a 
liberal  return,  when  it  is  taken  into  account  that 
many  of  the  successful  companies  have,  in  addi- 
tion, set  aside  large  sums  of  money  to  increase 
their  surpluses.  It  is  quite  possible  that  the 
annual  expenses  (not  losses  and  dividends)  of 
the  594  stock  and  mutual  companies  of  the 
United  States,  amounting  to  $116,000,000,  is 
excessive,  and  that  in  time  this  will  be  cut  down, 
as  it  represents  a  great  many  million  dollars 
paid  out  in  commission  to  brokers,  who  in 
modern  business  economy  may  be  looked  upon 
as  needless  factors,  and  who  would  doubtless  be 
dispensed  with,  if  it  were  not  for  the  competi- 
tion to  ^t  business  that  now  exists  between  the 
companies.  The  amount  of  fire  premiums  re- 
ceived by  these  companies  in  the  year  1910  was 
$328,957,313.  The  amount  of  risks  written  that 
vear  approximated  $34,000,000,000.  The  fire 
losses  paid  by  these  companies  for  the  same  year 
amounted  to  $154,099,782. 

It  is  the  business  practice  of  all  of  the 
companies  that  insure  fire  risks  in  this  coun- 
try to  insist  that  the  assured  shall  cither 
insure  his  property  to  eight  tenths  of  its  va4ue 
or  shall  pay  an  increased  rate  for  the  protection 
that  his  policy  gives  to  him.  This  rule  does 
not,  however,  apply  to  dwellings  and  their  con- 
tents which  are  ordinarily  considered  an  excep- 
tionally desirable  class  of  property  to  insure. 

The  usual  term  of  a  policy  is  one  year.  If 
written  for  a  shorter  time  the  rate  charged  is 
considerably  higher  than  what  would  be  the 
pro  rata  of  the  annual  rate.  In  the  case  of 
buildings,  and  dwellings  and  their  contents,  it  is 
often  the  case  that  policies  are  written  for  a 
term  of  five  years,  the  rates  in  these  cases  vary- 
ing, according  to  local  custom,   from  three  to 

Digitized  by  V^OOQIC 


FIRE  INSURANCE  IN  AMERICA 


four  times  the  annual  rate.  In  Philadelphia,  and 
possibly  elsewhere,  the  custom  has  been  in  use 
for  many  years  past  of  insuring  dwellings  by 
what  are  called  perpetual  policies,  the  company 
insuring  these  agreeing,  in  consideration  of  a 
capitalized  payment  of  premiums,  to  insure  the 
property  forever  without  calling  for  a  further 
contribution  on  the  part  of  the  assured. 

When  compared  with  other  countries  the  ag- 
^egate  of  annual  fire  loss  in  the  United  States 
is  exceedingly  large.  Although  there  are  not 
accurate  statistics  either  here  or  elsewhere,  it  is 
safe  to  say  that  the  yearly  fire  loss  of  this  coun- 
try is  greater  than  the  combined  fire  losses  of 
the  United  Kingdom,  France,  Germany,  Austria 
and  Italy.  This  exceptional  experience  is  due  to 
our  defective  building  laws,  to  the  poor  enforce- 
ment of  those  that  we  have,  to  the  greater  reck- 
lessness of  our  people,  and  to  the  tendency  to 
accumulate  large  values  in  merchandise  in  build- 
ings of  great  and  undivided  areas,  thus  permit- 
ting one  fire  to  damage  or  destroy  property 
worth  enormous  sums  of  money.  That  this 
record  of  loss  is  to  quite  a  degree  needless,  or  at 
least  preventable,  is  shown  by  the  experience, 
given  later  on,  of  the  factory  mutual  fire  insur- 
ance companies.  So  far  as  the  influence  of  the 
underwriters  connected  with  the  stock  fire  insur- 
ance companies  of  America  has  been  brought  to 
bear  in  the  direction  of  reducing  fire  losses,  it 
has  been  of  public  value;  but  it  is  possible  that 
collectively  they  have  not  yet  exerted  themselves 
along  these  lines  to  the  extent  that  they  might 
or  as  they  may  find  it  expedient  to  in  the  years 
that  are  to  come. 

Considered  in  its  broader  aspect,  all  fire  in- 
surance is  carried  on  upon  the  mutual  basis, 
for  the  stock  companies  do  not  intend  to  pay 
fire  losses  from  their  capitals,  which  are  held 
as  reserves  to  meet  some  great  catastrophe.  The 
stock  underwriter  collects  premiums  from  a 
large  number  of  property  owners  and  uses 
these  for  the  purpose  of  paying  the  fire  losses 
which  come  to  a  few  of  those  whom  he  in- 
sures. Under  the  purely  mutual  system 
the  companies  have  no  capitals  belonging  to 
stockholders,  for  all  of  the  corporate  assets  are 
the  property  of  the  policy  holders  for  the  time 
being,  who  when  they  take  out  their  policies 
obligate  themselves  to  pay  upon  demand,  in  ad- 
dition to  whatever  premium  they  then  pay,  such 
further  sums  as  may  be  necessary  to  make  good 
their  share  of  any  exceptional  loss  that  the  com- 
pany may  sustain,  this  contingent  liability  being 
usually  limited  so  as  not  to  exceed  two,  three, 
or  four  times  the  sum  of  the  original  premiunL 
If  the  business  transactions  of  the  company  are 
carried  on  upon  a  low  loss  ratio,  the  profits, 
after  deducting  the  expenses  and  salaries  of  the 
company  officers,  are  paid  back  to  the  policy 
holders  in  proportion  to  their  original  premium 
contributions. 

This  is  an  entirely  equitable  method,  and 
when  the  business  carried  on  is  confined  to  iso- 
lated risks  of  a  non-hazardous  character,  the 
result  has  frequently  been  eminently  satisfac- 
tory. By  this  means  the  expense  of  fire  insur- 
ance has  been  reduced  to  what  it  has  actually 
cost,  and  when  limited  to  a  few  classes  of  risks, 
such  as  dwellings  and  their  contents,  or  unex- 
posed buildings  occupied  for  stores  and  dwell- 
ings, it  has  been  possible  to  establish  rates  of 
premium  which  have  been  reasonably  fair  to  all 


participating  policy  holders.  When,  however, 
the  mutual  method  has  been  more  widely  ex- 
tended, so  as  to  take  in  a  great  variety  of  risks, 
the  possibility  of  very  large  losses,  and  the  un« 
certainty  of  whether  each  policy  holder  has  con- 
tributed his  fair  and  proper  share  to  the  genera] 
fund,  has  militated  against  the  efficacy  of  the 
plan,  and  in  many  instances  has  brought  about 
the  bankruptcy  of  the  too  adventuresome  cor- 
poration. There  are  successful  companies  of 
this  mutual  type  to  be  found  in  all  parts  of  the 
United  States,  but  for  obvious  reasons  their 
range  of  business  is  greatly  circumscribed. 

The  system  of  fire  insurance  applied  by  the 
so-called  factory  mutual  companies  is  a  distinctly 
American  outgrowth  of  the  ordinary  mutual 
method  of  providing  indemnity  for  fire  losses. 
The  first  company  of  this  type  established  was 
the  Providence  Manufacturers'  Mutual  Fire  In- 
surance Company,  which  was  incorporated  in 
1835;  but  there  are  now  19  companies  of  this 
class  in  the  eastern  section  of  the  United  States, 
and  others  which  somewhat  correspond  to  them 
in  the  South  and  in  the  Mississippi  valley  area. 
These  companies  were  the  outgrowth  of  the  be- 
lief on  the  part  of  certain  manufacturers  that 
the  stock  companies  were  charging  for  insurance 
protection  unwarrantably  high  rates,  and  that  it 
would  be  better  for  these  manufacturers  to  try 
the  plan  of  insuring  each  other.  If  they  had 
restricted  their  services  within  the  then  under- 
stood range  of  insurance  work,  their  operations 
would  not  have  been  attended  with  material  con- 
sequences. But  from  the  outset,  and  with  in- 
creasing earnestness  as  time  has  gone  on,  the 
officers  of  these  companies  have  insisted,  that 
the  duty  of  paying  fire  losses  was  only  one,  and 
the  less  important  function  which  these  com- 
panies had  to  perform,  and  that  the  work  of 
preventing  fire  losses  was  the  service  to  which 
attention  should  chiefiy  be  given. 

The  results  which  a  consistent  enforcement 
of  this  theory  have  secured,  have  been  unparal- 
leled in  the  experiences  of  fire  insurance,  either 
in  this  country  or  elsewhere.  The  risks  pro- 
tected by  the  policies  of  the  factory  mutual  com- 
panies would  be  ordinarily  dassed  as  specially 
hazardous.  Cotton,  woolen,  and  paper  mills, 
rolling  mills,  iron  foundries,  and  Uie  like,  are 
not  hazards  that  the  stock  underwriter  ordinarily 
views  with  favor,  and  yet  as  the  result  of  thor- 
ough, periodical  inspections,  of  bringing  to  the 
attention  of  the  manufacturers  the  advantages 
of  certain  improvements  and  of  securing  the  co- 
operation of  the  latter  in  introducing  and  apply- 
ing these,  the  probability  of  fire  loss  in  these 
risks  has  been  brought  down  nearly  to  the  level 
of  the  fire  hazard  in  ordinary  dwelling  houses. 
Risks  written  by  stock  and  mutual  companies  in 
1909  amounted  to  the  gross  sum  of  $34,000,000.- 
000,  and  on  these  was  paid  a  fire  loss  of  $154,099,- 
782.  The  experience  of  some  of  the  companies 
was  relatively  better  than  would  appear  by  this 
showing.  Thus  the  Boston  Manufacturers*  Mutual 
Fire  Insurance  Company,  of  which  Edward  At- 
kinson is  president,  gave  their  average  cost  of 
insurance  per  $100  per  year  for  the  three  years 
1900-^02,  at  7.36  cents.  The  significance  of  this 
showing  is  brought  out  by  recalling  that  while 
practically  all  classes  of  property  in  this  coun' 
try,  as  determined  by  insurance  rates,  are  much 
more  liable  to  fire  loss  than  similar  property  in 
Europe,  the  mills  in  the  United  States  under  the 
factory  mutual  system  show  a  smaller  average 
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fire  loss  than  any  similar  risks  in  any  other 
part  of  the  world. 

The  obvious  deduction  to  be  drawn  from  this 
showing  is  that  by  combining  fire  insurance  with 
supervision  of  risks  it  is  possible  to  reduce  the 
enormous  fire  waste  of  the  United  States  to 
reasonrble  proportions.  The  lesson  taught  by 
the  factory  mutuals  has  not  been  overlooked  by 
the  stock  companies,  which  have,  when  it  has 
been  possible,  applied  a  similar  system  of  inspec- 
tion to  the  risks  which  they  have  written.  The 
disadvantages  which  they  labor  under  are  that 
risks  which  they  take  are  not  usually  under  a 
single  control  or  ownership,  are  not  isolated  or 
unexposed  by  other  hazards,  and  in  most  in- 
stances have  such  a  restricted  value  that  Ae 
entire  fire  premium  would  not  be  sufficient  to 
pay  the  expense  of  careful  periodical  inspections. 
But  with  the  larger  risks  the  system  of  frequent 
inspections  is  quite  generally  applied,  while  the 
increasing  use  of  automatic  fire  sprinklers  —  the 
most  effective  fire  preventive  device  ever  in- 
vented—  and  the  scientific  rep^ulation  upon  safe 
Principles  of  all  new  mechanical  devices  by  the 
Jnderwriters'  Laboratory  which  the  stock  com- 
panies have  established,  give  promise  that  in  the 
future  the  needless  losses  by  fire  will  be  greatly 
reduced  in  number  and  volume  to  the  gn'eat 
ultimate  benefit  of  all  classes  of  insurers. 
OsBORKE  Howes, 
Boston  Board  of  Fire  Underwriters. 
Fire  Island,  the  most  westerly  end  of  a 
strip  of  the  Great  South  Beach,  Suffolk  County, 
New  York,  40  miles  long,  averaging  one  half 
mile  wide,  off  Long  Island,  between  Great  South 
Bay  and  the  Atlantic  Ocean.  It  is  reached  by 
ferry  from  Babylon.  The  beach  took  its  name 
from  the  fires  built  there  as  signals  to  vessels 
during  the  war  with  England  in  1812.  Between 
the  beach  and  the  mainland,  in  Great  South 
Bay,  are  five  small  islands.  About  45  nules 
east  of  the  inlet  to  the  bay  Great  South  Beach 
joins  the  mainland  The  entire  strip  is  dotted 
with  popular  watering-places;  the  air  here  is 
said  to  be  a  specific  for  hay  fever.  There  is 
a  large  hotel  on  Fire  Island  Beach,  and  within 
a  few  rods  to  the  east  a  lighthouse  185  feet  high 
with  a  revdving  lig^t  Margaret  Fuller  Ossoli, 
her  husband,  and  child,  were  drowned  on  this 
beach  19  July  1850. 

Firelock,  a  musket  or  other  gun,  with  a 
lock  furnished  with  a  flint  and  steel,  by  means 
of  which  fire  is  produced  in  order  to  discharge 
it;  distinguished  from  the  old  matchlock,  which 
was   fired  with  a  match.    See  Musket. 

Fire-making,  the  art  of  producing  fire. 
It  was  believed  by  the  ancients  that  man  was 
without  fire  till  Prometheus  stole  some  from  the 
chariot  of  the  sun,  but  the  whole  story  has  a 
mythical  look.  Plutarch  savs  that  in  his  time 
there  were  fireless  races  of  mankind,  and  the 
greogrrapher  Pomponius  Mela  indicates  Ethiopia 
as  the  locality  of  one  of  these.  A  certain  Eu- 
doxus,  however,  taught  them  how  to  produce  it. 
This  story  cannot  be  tested  now,  but  Edward 
Tylor,  after  passing  in  review  the  alleged  mod- 
em instances  of  fireless  races,  rejects  them  one 
and  all.  He  believes  that  there^  was  a  time 
w^hen  man  was  without  fire,  but  it  now  every- 
where appears  to  have  passed  away.  The  old- 
est method  known  of  making  fire  is  the  South 
Sea  Island  one  by  means  of  a  stick  and  a 
grroove.    There    followed   next,   it   is   believed, 


the  method  of  striking  fire  by  means  of  a  fliut, 
a  piece  of  iron  pyrites  and  tinder.  This  process 
was  known  to  the  ancients,  which  is  the  reas(»i 
why  they  called  one  of  the  two  minerals  used 
pyrites  —  that  is,  fire-stone.  The  Greeks,  in  the 
time  of  Aristophanes,  knew  how  to  concentrate 
the  sun's  rays  by  a  burning-glass,  and  the  Ro- 
mans in  the  age  of  Pliny  (23-79  A.D.),  effected 
the  same  result  by  concave  mirrors.  In  the 
case  of  the  need-fire,  a  superstitious  rite  con- 
nected with  sun  worship,  and  of  which  an  in- 
stance occurred  near  Perth  as  late  as  1826, 
fire  was  obtained  by  the  revolution  of  a  wind- 
lass in  the  hole  of  an  oaken  post  smeared  with 
tar.  The  preceding  generation  remembered 
the  time  when  fire  was  obtained  by  flint,  steel, 
and  a  tinder  box,  till  superseded  by  the  lucifer 
match. 

Fire  Philosophers,  certain  religionists, 
who  in  the  i6th  and  17th  centuries  attempted 
by  the  aid  of  fire  to  penetrate  to  the  primary 
elements  of  things.  They  attributed  little  to 
human  reason  and  reflection,  but  nearly  every- 
thing to  experience  and  divine  illumination. 
One  of  the  most  notable  among  them  was  Jacob 
Boehme,  a  shoemaker,  of  Gorlitz,  whom  his  pa- 
trons called  the  German  theosophist.  He  lived  in 
the  17th  century.  The  others  were  also  called 
theosophists. 

Fire  Protection,  the  means  employed 
toward  extinguishing  fires  once  they  are  under 
way,  which  is  quite  distinct  from  avoiding  the 
outbreak  of  fire,  the  latter  being  termed  ^Fire 
Prevention.^  The  scourge  of  fire  has  been  feared, 
and  combated  by  different  methods,  and  with 
varying  degrees  of  failure  and  occasional  suc- 
cess, since  the  early  a^es.  Water  has  been  the 
almost  universal  extmguishing  medium  em- 
ployed. In  fire  protection  the  theory  of  combus- 
tion is  an  important  matter  for  consideration. 
A  substance  ^bums^  when  its  temperature  has 
been  raised  to  or  above  its  ignition  point  and 
provided  it  is  in  the  presence  of  sufficient  oxygen 
to  support  the  combustion.  The  burning  of  all 
so-called  inflammable  substances,  or  those  hav- 
ing a  comparatively  low  ignition  point,  acts  to 
quickly  raise  the  temperature  of  smiilar  adjoin- 
ing substances  to  a  point  where  they  in  turn 
bum,  thus  continuing  or  spreading  the  fire,  ^n 
fires  which  concern  the  protectionist,  the  re- 
quired oxygen  is  supplied  from  the  air,  and 
combines  with  the  inflammable  substances  at 
their  varying  ignition  points.  The  resultant 
chemical  action  produces  heat  and  fire  results. 
This  action  also  produces  gases  which,  when 
burning,  constitute  flame,  the  smoke  consisting 
of  particles  of  the  material  which  have  not  been 
consumed,  which  are  borne  away  by  the  hot 
air  currents.  In  subduing  a  fire,  one  of  two 
courses  may  be  pursued,  namely,  to  reduce  the 
temperature  of  the  material  below  its  ignition 
point,  or  tu  exclude  the  air.  The  importance  of 
checking  the  spread  of  fire  in  its  early  stages 
cannot  be  overestimated,  and  to-day  all  intelli- 
gent effort  is  directed  to  this  end;  otherwise, 
such  an  amount  of  combustibles  may  become 
afire  at  one  time  as  to  quickly  overtax  all  fire 
fighting  facilities  which  the  most  prodigal  would 
provide.  To  illustrate:  one  pound  of  wood  fuel 
will  evaporate  about  one  gallon  of  water.  There 
are  in  this  country  innumerable  buildings,  each 
containing  tons  of  combustible  material,  and, 
should  a  considerable  part  of  any  such  building 
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and  its  contents  become  afire,  it  can  be  readily- 
seen  that  the  thousands  of  gallons  of  water  per 
minute  necessary  to  reduce  the  temperature  of 
the  mass  below  its  ignition  point  would  seldom 
be  available,  particularly  if  combated  through 
hose  streams,  as  it  is  generally  conceded  that 
but  a  small  portion  of  the  water  thus  thrown 
ever  reaches  the  seat  of  a  fire.  This  waste  is 
variously  estimated  at  from  six  tenths  to  nine 
tenths  of  the  water  discharged.  The  loss  of 
efficiency  is  due  to  the  impossibility  of  approach- 
ing closely  to  the  seat  of  a  fire  once  it  has 
gamed  good  headway.  Smoke,  heat  and  flame 
prevent  by  holding  the  fire  fighters  at  a  distance 
and  by  concealing  the  precise  location  of  the 
fire;  yet  the  water  must  penetrate  the  smoke  and 
fiame  and  reach  the  heart  of  th2  fire  before  the 
temperature  can  be  reduced  sufficiently  and  the  fire 
extinguished.  It  is,  therefore,  important  to  bend 
every  energy  toward  assailing  the  fire  during 
the  early  moments  of  its  existence,  and  to  realize 
that  many  buildings  once  thoroughly  aflame  can- 
not be  saved  by  the  most  powerful  facilities 
known.  In  such  events,  the  fire  department's 
chief  occupation  must  be  the  saving  of  adjoining 
properties,  thus  preventing  spread  of  the  fire. 
Conflagrations  and  large  fires  represent  condi- 
tions where  blame  should  attach  for  allowing  a 
state  of  affairs  which  makes  them  possible, 
rather  than  that  they  are  not  successfully  com- 
bated when  once  under  way.  In  the  United 
States,  the  inflammable  construction  and  large 
areas  of  buildings  have  compelled  advanced  fire 
protection,  which  is  particularly  noticeable  in  the 
highly  organized,  quick  acting  public  fire  depart- 
ment, and  the  even  more  rapid  automatic  sprink- 
ler equipment  —  the  latter  is  the  most  efficient 
known  method  of  fire  fighting.  Bodfi  systems 
have  received  their  chief  development  in  this 
country. 

Up  to  the  i8th  century,  special  and  efficient 
types  of  fire  apparatus  were  not  in  general  use. 
It  is  true  that  Hero,  about  150  b.c.,  describes  the 
construction  of  a  small  two-cylinder,  single-act- 
ing, hand-brake,  force-fire-pump,  and  Pliny 
speaks  of  force  pumps  used  in  fire  extinguish- 
ment. Apparently,  such  r*-»"^ps  were  little  used, 
but  their  early  origin  13  r.:Dst  interestin«f.  Syr- 
inges, or  ^squirts*  discharging  water — some  of 
them  larg^e  enough  to  require  several  men  for  op- 
eration—  seem  to  have  been  i'»r'd  by  the  ancients 
and  up  to  the  19th  century.  Chemical  extinguish- 
ers of  slight  efficiency  were  used  in  the  1 8th  cen- 
tury, as  for  instance,  hollow  clay  balls  containing 
powdered  Jllum  and  a  change  of  gunpowder  con- 
nected with  a  fuse,  all  of  which  was  to  be  thrown 
into  the  fire.  The  hand-pump,  draughting  from 
a  troagh  of  water,  mounted  on  wheels,  was  in 
use  in  England,  Germany,  the  United  States, 
and  elsewhere  during  the  middle  and  latter  part 
of  the  i8th  century,  and  represented  the  first 
machme  of  importance,  having  an  extinguishing 
power  radically  in  excess  of  the  public  bucket 
brigade.  This  type  of  apparatus  was  developed 
into  the  well-known  hand-brake,  which  was  the 
immediate  forenmner  of  the  modern  day  steam 
fire  engine.  The  first  of  the  latter  was  built  in 
London  itop,  and  the  first. in  the  United  States 
in  1853. 

Jn  all  this  time  water  has  constituted  the 
only  extinguishing  means  of  any  importance 
and  has  been  put  into  use  chiefly  by  the  hand- 
pail  or  bucket,  the  hand-pump  and  the  stationary 
or  mobile  steam-pump. 


It  should  be  pointed  out  that  all  devices  and 
materials  used  for  fire  extinguishment,  many  of 
them  consisting  of  more  or  less  complicated 
mechanism,  possess  the  grea,t  disadvantage  of 
not  being  in  constant  or  daily  use,  as  is,  for  in- 
stance, the  machinery  of  a  mill  used  in  the  daily 
production;  and  when  called  upon  are  liable  to 
be  used  immediately,  without  time  for  prepara- 
tion and  up  to  the  maximum  efficiency, —  per- 
haps also  by  those  unskilled  in  their  manipu- 
lation and  laboring  under  excitement.  It  is, 
therefore,  necessary  that  all  such  be  de- 
signed and  built,  not  only  in  a  manner  which 
would  be  adequate  under  normal  working  condi- 
tions, but  with  a  much  wider  margin  of  safety 
and  excess  of  strength  and  excellence  to  provide 
for  such  abnormal  demands.  It  is  important 
that  proper  rules  be  framed  for  the  construction, 
installation  and  care  of  all  fire  protection  de- 
vices, and,  in  the  United  States  this  work,  so 
far  as  private  fire  protection  is  concerned,  is 
carefully  specified  by  the  National  Board  of  Fire 
Underwriters,  who  maintain  extensive  laborator- 
ies for  such  purpose. 

Public  fire  departments  have  been  developed 
in  this  country  to  a  remarkable  degree.  The 
scope  of  the  organization  and  the  types  of  appa- 
ratus to  be  employed  are  to  be  determined  by  the 
area,  -height  and  character  of  the  buildings  to  be 
protected  and  the  nature  of  the  water  supplies 
available.  The  apparatus  of  a  public  department 
usually  consists  of  steamers,  fire  hose  and  play 
pipes  carried  on  carts  and  laid  in  folds  for  quick 
removal,  ladders  for  gaining  access  to  the  va- 
rious floors  and  roof  of  a  building  from  the 
exterior  (these  include  extension  ladders  oper- 
ated by  hand,  hydraulic,  steam  and  electric 
power),  chemical  engines  drawn  by  horses  and 
dischar^d  through  lengths  of  hose  carried  into 
a  building  in  same  manner  as  the  larg-er  hose 
streams  from  the  steamers,  hand  chemical  ex- 
tinguishers of  the  carbonic  acid  gas  t3rpe,  water 
towers  for  projecting  powerful  hose  streams 
within  a  building  from  points  opposite  upper 
story  windows,  and  also  numerous  and  varied 
minor  and  subsidiary  devices.  All  effort  is  made 
to  bring  the  department  into  action  on  the  scene 
of  the  fire  at  th^  earliest  possible  moment,  to 
which  end  are  used  the  electric  fire  alarm  sys- 
tems, both  automatic  and  manual.  Quick  hitch- 
ing apparatus  is  employed  for  almost  instantan- 
eously adjusting  harness  to  the  horses  in  the 
houses  in  which  the  apparatus  is  maintained. 
The  horses  are  trained  to  take  their  places  at  the 
pole  on  alarm  of  fire,  at  which  time  an  electric 
device  releases  their  stall  fastenings.  The  main 
doors  are  opened  by  the  operation  of  a  release 
mechanism,  and  the  firemen  sleeping  on  the 
floors  above  the  apparatus  have  their  garments 
so  designed  and  arranged  that,  in  event  of  a 
night  fire,  they  can  clothe  themselves  almost  in- 
stantly, and,  descending  to  the  main  floor  by 
sliding  poles,  take  their  positions  on  the  appa- 
ratus and  emerge  from  the  house  in  a  few  sec- 
onds. In  thus  promptly  reaching  the  fire,  and 
giving  it  little  chance  to  extend  beyond  the 
point  of  control,  our  public  fire  service  deserves 
greatest  credit 

One  portion  of  the  apparatus  above  men- 
tioned must  be  specially  pointed  out  as  regards 
its  efficiency.  From  50  to  75  per  cent  of  the 
fires  of  record  controlled  by  public  departments 
are  to-day  extinguished  by  the  small  chemical 
engine,  whose  great  efficiency  in  the  hands  of  a 
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fire  department  is  doe  to  the  iact  that  the  appa- 
ratus IS  light^  and  in  responding  to  a  fuie  i$ 
prompt  in  arrival.  The  hose  is  small  aod  easily 
handled  under  the  extra  high  pressure  which 
prevails  and  hence  is  the  first  to  be  taken  into 
the  building,  reaching  the  scene  of  the  fire  early 
enough  in  most  cases  to  bring  about  the  remark- 
able percentage  of  successes  above  noted. 

Discipline  and  thorough  training  and  organ- 
ization of  a  department  are  of  utmost  import- 
ance, and  it  is  a  great  regret  that  these  do  not 
prevail  in  all  places.  The  rank  and  -  file  of 
American  firemen  are  well  above  the  average  as 
regards  bravery  and  intelligence,  but  can  never 
be  brought  into  a  satisfactory  state  of  efficiency 
until  politics  have  absolutely  no  influence  in  the 
organizations. 

Pails, —  Galvanized  iron,  of  12-quart  capac- 
ity, are  generally  used,  either  round  or  flat  bot- 
tom, the  round  being  designed  to  prevent  the 
pail  being  set  down  on  the  floor  or  commonly 
flsed,  that  it  may  thereby  be  reserved  for  fire 
purposes  only.  Metal  covers  may  be  used  to 
keep  out  lint  or  dirt  They  are  to  be  hung  on 
posts  or  set  on  shelves  at  frequent  intervals 
throughout  a  room  and  kept  full  of  clean  water. 
In  places  where  quantities  of  paints,  oils,  grease, 
etc,  are  used,  or  in  electric  stations,  at  least  a 
portion  of  the  pails  are  to  be  filled  with  dry 
sand.  Complicated  sealed-top  pails  filled  with 
unknown  solutions  are  not  advised.  Fibre  pails 
or  wooden  pails  are  not  apt  to  last  as  long  or 
be  as  desirable  as  those  above  recommended. 

Casks.^ —  Stout  wooden  or  metal  casks  to  hold 
a  reserve  supply  of  water  are  useful  in  con- 
junction with  pails  or  buckets.  A  'tuantity  of 
lime  may  be  slacked  in  such  barreis,  and  com- 
mon salt  dissolved  therein  ff  .etard  fouling  in 
hot  weather,  or  freezing  during  the  cold  months. 

Flexible  hose  as  used  for  fire  protection  was 
invented  by  Jan  Van  der  Heide,  of  Amsterdam, 
in  1672.  It  was  made  of  leather  with  sewn 
edges.  About  1808,  a  Philadelphia  manufacturer 
improved  this  method  by  using  copper  rivets  in 
lieu  of  sewing  the  seams.  Fire  hose  of  hemp 
was  made  in  Germany  in  1^20.  Leather  was, 
however,  generally  used  until  rubber  hose  was 
introduced  in  England  in  1827,  and  for  many 
years  after  until  replaced  by  the  modern  woven, 
or  knit-cotton,  rubber-lined  hose.  For  private 
hydrants,  2^-inch  cotton  rubber-lined  hose  of 
best  quality  should  be  used.  The  underwriters' 
requirements  enter  into  most  minute  particulars 
as  regards  the  construction  of  this  hose,  and 
only  that  tested  and  ^approved®  should  be  pur- 
chased. For  public  fire  department  use,  hose  of 
aJ/^-inch  to  3-inch,  either  cotton  rubber-lined, 
extra  jacketed,  or  the  all  rubber  type  is  used,  as 
this  hose  is  subject  to  rough  and  frequent  usage. 
Hose  used  within  a  building  on  standpipes 
should  be  of  best  quality  woven  linen,  from 
^-inch  to  ij^-inch  in  diameter,  frequently  con- 
nected that  lengths  may  be  short.  Smooth  bore 
brass  nozzles  of  ^-inch  diameter  should  be  used 
for  this  hose,  and  it  is  preferred  not  to  connect 
large  diameter  hose  within  a  building,  the  small, 
so-called  ^hand-hose'*  being  light  and  easily 
manipulated  by  the  inexperienced  even  under 
high  pressure,  and  if  abandoned,  as  inside  hose 
often  is,  does  not  leave  a  large  quantity  of 
-water  running  to  waste.  Play  pipes  for 
2  V^ -inch  hose  and  larger  should  have 
perfectly  smooth  tapering  tubes,  and  there 
are     precise     specifications     for     the     under- 


writers' type,  which,  briefly  described,  is 
30  inches  long,  wound  and  painted,  has  swivel 
handles  at  its  base,  and  is  provided  with  a 
iJiAvLch  smooth  bore  tip  or  nozzle.  In  places 
where  the  temperature  falls  betow  freezing  even 
for  a  short  time  and  at  rare  intervals,  only  the 
best  quality  frost>'proof  hydrants  should  be  used, 
these  to  be  of  ^'post*  pattern,  that  is,  extending 
above  the  ground  where  th^r  are  instantly  avail- 
able for  operation  and  hose  comiection.  The 
refinements  of  hydrant  construction  are  specified 
by  the  underwriters,  and  a  material  improve- 
ment in  their  construction  is  being  eflFected  at 
the  present  time.  Water  discharge  out- 
lets, I  called  ^monitor  nozzles,*  connected 
directly  with  the  supply  piping  without 
the  intervention  of  hose  are  often  advised,  as  at 
roof  locations.  They  are  arranged  to  be  re- 
volved by  hand  and  the  nozzle  raised  or  low- 
ered. For  most  practice,  tar-coated,  cast-irou 
pipes  should  be  the  only  type  used  for  under- 
ground work  Wrought-iron  pipe  when  laid 
underground,  deteriorates  much  more  rapidly, 
aside  from  being  more  difficult  to  keep  tight  at 
the  joints.  Much  cast-iron  pipe  on  the  market 
is  imperfect,  and  very  likely  has  been  discarded 
by  large  purchasers  who  make  careful  tests.  It 
is,  therefore,  important  that  such  pipe  should  be 
most  carefully  specified  and  built  in  strict  con- 
formity with  the  requirements  of  the  underwrit- 
ers. Furthermore,  much  good  pipe  is  injured 
in  shipping  or  unk)ading,  and,  perhaps  the  most 
important  feature  of  all  is  in  laying  and  calking, 
which  should  always  be  entrusted  to  men  exper- 
ienced in  this  line  of  work.  All  such  pipe  sys- 
tems should  be  submitted  to  a  searching  hydrau- 
lic test  after  completion,  the  precise  procedure 
for  which  is  minutely  laid  down  by  the  under* 
writers. 

Public  Water  Supplies.-^  The  most  reliable 
and  satisfactory  method  of  obtaining  water  for 
extinguishing  fires,  either  through  the  medium 
of  hose  streams  or  automata  sprinklers,  is  the 
reservoir,  inexhaustible  under  both  domestic 
and  fire  consumption,  of  unfailing  supply  in'  sea- 
son and  out,  and  of  sufficient  elevation  to  give 
the  required  hydraulic  head.  Many  buildings  in 
a  majority  of  towns,  villages  and  cities  require 
for  satisfactory  service  a  pressure  of  not  less 
than  75  pounds  at  grade,  this  pressure  to  be 
taken  with  the  water  flowing.  A  standard  hose 
stream  for  general  use  is  one  flowing  250  gallons 
per  minute  through  a  i>6-inch  smooth  nozzle. 
It  is  important  that  the  number  of  full-capacity 
hose  streams  necessary  at  any  one  time  be  pre- 
determined and  their  existence  or  non-existence 
established  by  actual  test,  namely:  Flowing 
water  simultaneously  through  the  required  num- 
ber of  streams  to  determine  whether  under  such 
conditions  the  pressure  requisite  can  be  main- 
tained. Such  a  supply  not  being  available  in  a 
majority  of  instances,  recourse  is  had  to  one  of 
the  following  systems;  Gravity  supply  from 
elevated  reservoir  or  standpipe  of  limited  capac- 
ity, fed  by  pumping  eng^ines,  direct  pressure  ser- 
vice from  pumping  engines,  or  a  combination  of 
gravity  feed  and  direct  pressure.  It  often  occurs 
that  a  gravity  supply  is  adequate  for  domestic 
purposes,  but  the  pressure  therefrom  needs  to  be 
radically  increased  in  time  of  fire  by  pumping 
directly  into  the  mains,  or,  it  may  be  that  the 
pressure  from  gravity  supply  is  adequate  for  a 
portion  of  the  town,  but  that,  due  to  area  and 
height  of  buildings  or  elevation  of  land,  high 
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pressure  is  required  for  another  portion.  It  is 
manifest  that  a  gravity  supply  is  more  rehable 
than  supply  from  pumping  engines,  other  condi- 
tions as  to  pressure  and  quantity  being  equaL 
This  is  due  to  the  occasional  necessary  interrup- 
tion of  pump  service  and  holds  true  except 
where  a  number  of  separate  pumping  units  are 
maintained,  each  adequate  to  the  service  re- 
quired. An  important  precaution  rarely  taken  is 
the  location  of  such  pumps  in  strictly  fireproof 
buildings  and  where  not  subject  to  damage  by 
exposure  to  fires.  The  modern  city  build- 
ing of  excessive  height  and  area  has 
created  a  demand  for  fire  protection  and 
water  supplies  not  previously  contemplated 
and  which  existing  systems  are  quite  unable  to 
meet.  This  is  being  provided  for  by  special 
high-pressure  pipe  lines,  often  of  special  design 
to  provide  agamst  leakage  and  breakage,  fed  by 
pumps  capable  of  discharging  their  rated  capaci- 
ties at  high  pressures,  generally  at  about  300 
pounds.  Such  systems  are  now  to  be  found  in 
Boston,  Buffalo,  Chicago,  Cleveland,  Detroit, 
Milwaukee,  Philadelphia  and  Providence.  In 
most  cases  the  fire  boats  serve  these  mains,  but 
in  Philadelphia  there  is  a  fireproof  pumping  sta- 
tion in  which  numerous  force  pumps,  each  oper- 
ated independently  by  its  individual  gas  engine, 
are  located.  This  station  is  used  only  for  sup- 
plying the  high-pressure  fire  service,  at  about 
300  pounds  pressure.  The  pipes  for  this  system 
were  submitted  to  a  foundry  test  of  800  pounds 
per  square  inch.  The  use  of  gas  engines  for  this 
purpose  is  a  novelty,  and  have  been  resorted  to 
for  economy  of  maintenance  as  compared  with 
the  steam  plant  The  gas  engines  can  be  started 
to  full  capacity  in  a  few  mmutes,  and,  as  this 
high  pressure  service  will  be  called  upon  but  a 
few  times  per  month,  it  will  be  seen  a  material 
saving  is  effected  in  cost  of  maintenance.  Salt 
water  from  the  sea  is  desirable  for  fire  extin- 
guishing purposes,  and  has  theoretically  a  slightly 
greater  fire  extinguishing  value.  Being  a  never 
failing  and  inexpensive  source,  it  should 
wherever  available  be  made  use  of  for  high- 
pressure  fire  service  systems. 

Steam  stationary  fire  pumps  for  factories  and 
private  protection  generally,  should  be  duplex, 
and  of  the  type  which  is  most  carefully  speci- 
fied by  the  underwriters.  While  these  pumps 
may  not  be  economical  for  constant  ser- 
vice—  they  are  not  built  with  such  intention  — 
they  will  be  found  staunch  and  fully  efficient  for 
an  emergency  run  at  time  of  fire.  They  are  gen- 
erally made  in  four  sizes  and  are  rated  according 
to  the  number  of  gallons  to  be  discharged  per 
minute  under  average  conditions,  namely:  500 
gallons,  750,  1,000,  and  1,500.  Where  larger 
capacities  are  desired,  they  should  be  secured  by 
the  use  of  two  or  more  such  pumps.  Special 
care  is  taken  in  their  design  to  have  the  areas 
and  passages  of  ample  size  and  to  make  the 
pump  proof  against  such  rust  as  could  cripple 
Its  operation  and  of  substantial  design.  Auto- 
matic governors  can  be  inserted  in  th«^  steam 
supply  of  such  pumps,  causing  the  pump  to 
maintain  automatically  a  predetermined  water 
pressure  in  its  discharge  pipe.  A  more  modern 
arrangement  for  this  purpose  is  a  small  pump 
auxiliary  to  a  larger  fire  pump,  each  fitted  with 
an  automatic  regulator,  but  the  smaller  one  set 
at  a  higher  point  so  that  it  takes  up  all  of  the 
slip  and  wear  and  tear  of  operation  except  in 
event  of  fire,  when,  unable  to  maintain  the  pres- 


sure in  view  of  the  increased  demands,  the  larger 
pump  comes  into  play  for  such  purpose.  Port- 
able steam  fire  engines  are  commonly  used  to 
provide  pressure  and  quantity  of  water  desired 
for  fire  streams  when  both  these  factors  are  not 
found  existing  in  the  public  water  service.  They 
are  called  ^steamers,^  being  designed  to  very 
rapidly  ^get  up  steam^  sufficient  to  operate  the 
engines  driving  the  water  pumps.  Their  capac- 
ity per  minute  is  commonly  rated  as  follows: 
1st  class,  900  gallons;  2d  class,  700  gallons;  3d 
class,  600  gallons;  4th  class,  500  gallons;  5th 
class,  400  gallons.  They  are  generally  drawn  by 
horses,  although  a  number  of  steam  driven 
machines  have  been  in  satisfactory  use  for  many 
years.  In  such  machines,  by  a  change  of  gear- 
ing, the  engines  used  for  propulsion  are,  upon 
reaching  a  fire,  disconnected  from  the  running 
gear  and  used  to  operate  the  water  pumps.  They 
are  built  to  discharge  as  high  as  1,400  gallons  per 
minute. 

To  bring  the  water  to  the  seat  of  fire  from, 
the  source  of  supply  with  as  little  friction  loss 
as  possible,  much  care  is  required,  not  only  in 
havmg  the  pipes  of  sufikient  size,  but  also  that 
they  shall  be  fed  at  proper  points  and  connected 
in  a  general  net-work  or  ^'^gridiron*  to  prevent 
dead-ends.  It  should  be  clearly  borne  in  mind 
that  the  very  frequent  location  of  hydrants  is,, 
in  the  long  run,  very  much  less  expensive  than 
the  reverse  policy,  as  the  latter  would  involve 
the  purchase  and  maintenance  of  much  larger 
supply  of  hose,  the  latter  being  perishable  and 
costly.  The  greatest  amount  of  expert  super- 
vision is  necessary  in  the  laying  01  such  pipe 
systems  that  they  shall  be  correctly  installed  so 
as  to  give  a  minimum  percentage  of  leakage,  to 
prevent  foreign  matter  entering  the  pipes  while 
being  laid,  and  constant  care  is  required  there- 
after that  buried  gate  valves  may  be  kept  wide 
open  and  all  portions  of  the  system  fr^se  from 
obstructions. 

Fire  Alarms. —  During  1852,  in  Boston,  the 
first  fire  alarm  was  transmitted  electrically  irota 
a  central  office  to  the  nineteen  tower  bells  of  t\e 
city.  Two  years  previous  the  Morse  telegrapi 
had  been  used  in  New  York  for  sending  notice 
of  fire  from  police  stations  and  engine  houses  to 
watchmen  stationed  in  bell  towers.  The  modern 
system  consists  of  numerous  street  boxes  which 
can  be  instantly  operated  by  any  citizen  who  de- 
sires to  announce  a  fire  in  the  vicinity.  This 
alarm  is  electrically  transmitted  to  a  central  sta- 
tion, and  from  that  point  to  such  of  the  fire 
department  houses  as  should  respond  to  a  fire  in 
the  district  indicated.  Thermostat  or  automatic 
fire  alarm  systems  are  now  extensively  intro- 
duced and  extend  this  principle  of  electric  fire 
alarm  transmission  into  and  throughout  a  build- 
ing. The  thermostats,  which  are  small  devices 
for  opening  or  closing  an  electric  circuit  as  the 
case  may  be,  are  distributed  about  on  the  ceiling 
and  wired  up  to  a  certain  point  where  they  are 
connected  with  gongs  for  the  local  announce- 
ment of  fire  or  direct  connection  is  made  with 
tnc  centra/  station  through  which  the  public  de- 
partment is  summoned.  These  thermostats  are 
commonly  set  to  operate  at  some  150**  F.  It 
will,  therefore,  be  seen  that  they  can  be  affected 
by  the  heat  rising  from  a  very  small  fire,  and 
thereby  summon  the  department,  perhaps  a  mile 
distant,  who  often  arrive  upon  the  scene  while- 
the  fire  is  still  small  enough  to  be  extinguished 
by  a  few  pails  of  water. 
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1.  Small  Fire  Engine  for  a  Country  Place, 

2.  Engine  for  a  City  Fire  I)cj)artment. 


Digitized  by 


Google 


Digitized  by 


Google 


FIRE  PROTECTION 


Open  Sprinklers, —  Where  it  is  desired  to  wet 
down  the  exterior  surface  of  a  roof  or  side 
wall  of  a  building  to  guard  against  heat  from 
exposing  fires,  an  arrangement  of  open  sprinklers 
may  be  provided,  consisting  of  piping  to  which 
open  valve  sprinklers  are  attached,  the  piping 
being  fed  by  the  water  supply  normally  kept 
out  of  service  by  a  closed  gate-valve,  which,  in 
event  of  need,  is  opened  by  hand,  and  the  water 
allowed  to  issue  from  all  of  the  open  heads. 
This  is  found  to  be  an  efficacious  arrangement 
where  ample  water  supply  is  available  and  ex- 
posure is  not  excessively  severe. 

Chemical  Extinguishers, —  The  use  of  chem- 
icals for  extinguishing  fires  has  received  a  con- 
siderable amount  of  attention  from  ancient 
times  to  the  present  day,  yet  it  is  only 
recently  that  a  successful  and  reliable  type  of 
chemical  extinguisher  has  been  upon  the  market. 
Numerous  so-called  fire  extinguishing  solutions 
9r  compounds,  claimed  to  be  of  mvsterious  and 
wonderful  power,  have  been  placed  before  the 
public,  and  frequently  it  is  claimed  that  such  a 
revolutionary  extinguisher  has  but  just  been 
^invented.^  The  chemical  salts  and  gases  which 
tend  to  extinguish  fire  are  well  known,  and  are 
not  likely  to  be  invented  at  the  present  day. 
They  consist  of  the  following:  Alum,  soda, 
borax,  hyposulphite  of  soda,  silicate  of  soda 
(water  glass),  chloride  of  lime,  tungstate  of 
soda,  chloride  of  tin,  sulphate  of  ammonia, 
chloride  of  ammonia,  sulphate  of  soda,  nitrate 
of  soda,  chloride  of  sodium  (common  salt), 
potash,  bicarbonate  of  soda,  and  ammonia. 

To-day  the  only  generally  recognized  chem- 
ical fire  extinguisher  is  the  so-called  carbonic 
acid  gas  machine.  It  consists  of  a  cylinder, 
usually  of  copper,  containing  bicarbonate  of  soda 
dissolved  in  water,  also  a  bottle  containing  sul- 
phuric acid.  Arrangement  is  made  whereby  the 
contents  of  the  bottle  may  be  emptied  into  the 
soda  solution  thereby  instantly  generating  car- 
bonic acid  gas  which  serves  as  a  propelling 
agent  to  eject  the  soda  solution  at  the  cylinder 
outlet  at  which  point  hose  is  attached.  The 
proportions  of  acid  and  soda  are  arranged  so  as 
to  allow  an  excess  of  the  latter.  The  effective- 
ness of  the  stream  is,  therefore,  due  to  the 
water  discharged  on  the  fire  under  high  pres- 
sure, averaging  at  the  start  lOO  pounds  or  more ; 
to  the  carbonic  acid  gas  which,  to  a  considerable 
extent  is  carried  along  with  the  jet  of  water, 
and  also  to  the  sulphate  of  soda  deposited  by 
the  water  jet  and  which  tends  to  form  a  crust 
over,  a  burning  surface,  this  in  part  excluding 
the  air.  The  3-  and  5-galIon  machines  of  this 
type  are  designed  for  individual  use,  40-galIon 
machines  on  wheels  are  employed  for  the  pro- 
tection of  private  property,  while  the  larger 
8o-ga]lon  machines  are  the  most  efficient  weapon 
of  the  public  fire  brigade. 

Automatic  Sprinklers. — ^Automatic  sprinklers 
afford  the  most  efficient  known  means  of  fire 
protection.  They  are  operated  almost  imme- 
diately by  heat  from  the  fire  which  they  are  des- 
tined to  extingtiish.  This  prompt  action  checks 
the  fire  at  its  incipiency  and  confines  the  water 
to  that  portion  only  where  it  is  required.  Such 
effectiveness  is  in  theory  and  practice  all  that 
can  be  desired.  An  automatic  sprinkler  is  a 
small  device  for  distributing  water  having  a 
▼alve  arranged  to  be  released  by  action  of  heat, 
as$  from  a  fire  which  it  is  intended  to  exting^uish. 
The  sprinklers  are  screwed  into  the  outlets  of 


piping,  the  latter  suspended  on  the  ceilings  of 
rooms  and  filled  with  water  under  pressure.  It 
is  essential  that  the  sprinklers  shall  be  so  located 
that  distribution  of  water  therefrom  will  cover 
all  portions  of  the  premises;  that  the  piping 
shall  be  of  sufficient  size;  that  the  water  supply 
be  of  sufficient  quantity  and  pressure  and  auto- 
matic at  all  times ;  and  finally,  that  such  systems 
be  kept  under  regular  and  intelligent  inspection. 
The  nrst  device  of  this  nature  was  patented  in 
England  in  1723.  Sir  William  Congreve,  in 
1 8 12,  invented  a  sprinkler  which  he  described  as 
follows:  ^An  apparatus  for  extinguishing  fires 
which  shall  be  called  into  action  by  the  fire  itself 
at  its  first  breaking  out,  and  which  shall  be 
brought  to  bear  on  the  precise  spot  where  the 
flames  exist."  Major  Harrison,  an  English- 
man, in  1864,  invented  an  improved  sprink- 
ler and  drew  up  details  for  sprink- 
ler installation.  In  1874  Henry  Parmelee, 
of  New  Haven,  Conn.,  patented  and  in- 
stalled an  automatic  sprinkler  which  was  the 
first  practical  device  of  the  kind.  It  was,  how- 
ever, not  sensitive,  inasmuch  as  the  release  joint 
was  in  contact  with  the  water  which  filled  the 
sprinkler  and  the  pipe  system.  Another  step  in 
the  art,  and  one  of  great  importance,  was  the 
invention  of  Frederick  Grinnell,  of  Providence, 
R.  I.,  in  the  making  of  a  thoroughly  sensitive 
sprinkler  which  he  did  by  isolating  the  location 
of  the  release  device  so  that  it  quickly  felt  the 
heat  of  a  ^t  and  operated  most  promptly.  Mr. 
Grinneirs  patents  also  included  a  diaphragm 
valve  seat  which  was  self-tightening  under  in- 
creasing water  pressure,  and  also  the  Grinnell 
differential  dry  pipe  valve,  which  devices  have 
since  been  generally  used  throughout  the  civil- 
ized world.  Realizing  the  importance,  under- 
writers have  made  specially  exhaustive  rules 
governing  the  installations  of  automatic  sprink- 
lers, and  most  carefully  test  and  examine  aH 
devices  used  in  such  equipments.  The  installa- 
tion of  a  sprinkler  equipment  in  full  conformity 
with  the  detailed  underwriters'  rules  is  a 
trade  in  itself.  As  a  basis  for  the  rules, 
it  is  required  that  each  automatic  sprinkler 
have  an  unobstructed  outlet  of  such 
size  and  form  that,  with  five  pounds  pressure 
maintained  at  the  sprinkler,  it  will  discharge 
approximately  12  gallons  per  minute.  This  is 
very  nearly  the  discharge  through  a  ^-inch  cir- 
cular orifice  in  a  thin  plate.  The  size  of  the 
piping  to  which  the  sprinklers  are  attached  is 
graduated  with  this  discharge  per  sprinkler  as 
a  basis,  and  also  on  the  assumption  that  a  limited 
number  of  sprinklers  will  come  into  operation 
at  any  one  time.  This  assumption  is  warranted 
in  view  of  statistics  which  show  that  out  of  3,645 
fires  of  record  in  sprinklered  risks,  but  5 
sprinklers  or  less  were  operated  in  66.8  per  cent 
of  the  whole  number  of  fires ;  8  sprinklers  or  less 
in  76.1  per  cent;  20  sprinklers  or  less  in  88  per 
cent;  50  sprinklers  or  less  in  93.3  per  cent. 
These  statistics  also  show  that  automatic  sprink- 
lers have  been  introduced  in  nearly  all  classes  of 
manufacturing  and  mercantile  buildings,  and 
also  in  numerous  other  places,  such  as  hotels, 
theatres,  schools,  cold  storage  depots,  etc  Also, 
that  sprinklers  have  failed  to  control  but  6  per 
cent  of  the  fires  of  record,  and  that  these  fail- 
ures summarize  according  to  cause  of  failure 

as  follows:  -, 

Per  cent 

Defective  or  partial  equipment 27 

Failure  due  to  water  being  shut  off 24 
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Per  cent. 

i'aulty  building   construction  and  obstruction.  13 

Hazard  too  severe  for  control , .  10 

Exposures    or    conflagration 9 

Inadequate  water  supply 7 

Water  supplies  crippled  by  explosion 2 

No    watcaman 2 

Town  water  out  of  service i 

Unaccounted    for 3 

The  release  principle  responsible  for  the 
operation  of  all  of  the  existing  approved  sprink- 
lers and  also  a  majority  of  the  successful 
thermostats  is  that  of  the  fusible  alloy,  discov- 
ered by  Sir  Isaac  Newton  in  1799.  The  sprink- 
ler solder  of  to-day  for  ordinary  temperatures 
is  marked  160**  F.,  this  being  the  temperature  at 
whicli  the  solder  granulates  or  loses  its  strength. 
It  is  composed  of:  Bismuth>  50  per  cent;  cad- 
mium, 13  per  cent;  tin,  12  per  cent;  lead,  25 
per  cent.  It  requires  care  in  making  and  par- 
ticularly so  in  its  Application  to  the  adjoining 
metal  parts  of  the  ^rinkler  head.  Solders  of 
higher  fusing  points  are  made  for  locations 
which  so  require.  Sprinklers  in  use  over  20 
years  under  ordinary  conditions  as  to  freedom 
from  corrosive  influences  show  on  test  no  change 
in  the  fusing  point.  The  stability  of  the  sprink- 
ler solder  in  this  respect  is  of  the  utmost  value. 
Once  the  solder  has  fused  by  the  heat  from  a 
fire,  that  which  holds  the  sprinkler  valve  to  its 
seat  is  removed  and  the  valve  opens,  either  from 
the  spring  of  the  metal  parts  themselves,  or 
under  pressure  of  water  in  the  pipes.  Water 
then  discharges  through  the  sprinkler  orifice 
and  is  deflected  by  a  splash-plate  and  distributed 
in  drops  over  the  ceiling  and  on  the  floor  within 
the  prescribed  limitations  allotted  to  one  sprink- 
ler. The  heads  are  placed  near  together  on  the 
pipe,  generally  from  8  to  10  feet  apart,  and  as  a 
rule,  covering  a  floor  area  of  about  80  square 
feet,  the  distance  varying  according  to  the  con- 
struction and  occupancy  of  the  building  and  the 
water  supplies,  all  as  precisely  stipulated  in  the 
requirements.  Usually  supplies  for  si>rinklers 
are  obtained  from  the  public  vrater  service,  pro* 
vided  quantity  and  pressure  arc  ample.  Other 
supplies  are  elevated  gravity  tanks,  steam  and 
rotary  fire  pumps,  and  pressure  tanks,  the  latter 
consisting  of  a  riveted  iron  shell  resembling 
that  of  a  boiler,  which  is  filled  two  thirds  with 
water,  and  in  the  remainder  an  air  pressure  is 
created  of  75  pounds  or  more;  the  discharge 
pipe  to  the  sprinklers  takes  out  at  bottom  of 
tank  and  the  expansion  of  the  air  under  pressure 
is  suflicient  to  force  all  the  water  out  of  the 
tank,  the  last  being  discharged  under  pressure 
of  15  pounds  or  more.  For  best  results,  it  is 
important  that  the  primary  supply  to  sprinklers 
be  of  heavy  pressure,  25  pounds  or  more  on 
highest  line  of  sprinklers,  and  of  sufficient 
volume  to  be  capable  of  maintaining  approxi- 
mately this  pressure  for  an  ample  period  with  a 
considerable  number  of  the  sprinklers  in  oper- 
ation. At  least  one  of  the  supplies  must  be  auto- 
matic on  the  sprinklers  at  all  times.  In  addi- 
tion to  the  above  noted  double  water  supply,  a 
hose  inlet  pipe  is  attached  to  sprinkler  systems 
for  connection  from  hose  or  steamer  of  the 
public  fire  department,  thus  allowing  the  de- 
partment to  make  use  of  the  sprinkler  piping 
and  heads,  the  most  effective  medium  through 
which  water  can  be  discharged.  Gate  valves  of 
prescribed  pattern  are  so  located  as  to  control 
the  water  supply  that  it  may  be  shut  off  for 
repairs  if  found  necessary.  An  important  ad- 
junct to  such  a  system  is  a  valve  which  when 


inserted  in  the  main '  piping  gives  an  alarm, 
either  electrical  or  mechanical,  in  event  of  a  flow 
of  water  in  the  piping.  This  acts  not  only  to 
give  an  alarm  qf  fire,  but  to  notify  those  inter- 
ested of  any  leakage.  In  places  where  water 
within  the  sprinkler  piping  would  freeze  during 
cold  weather,  a  special  *dry  valve*^  is  provided 
which  holds  the  water  out  of  the  exposed  inte- 
rior sprinkler  piping.  By  the  ineans  of  a  small 
pum]),  air  pressure  is  created  within  the  sprink- 
ler piping  which  holds  the  dry  valve  closed,  but 
is  released  in  event  of  a  sprinkler  opening,  thus 
allowing  the  water  to  flow  in  through  the  dry 
valve  and  out  through  the  opened  sprinkler. 
See  Fire  Undzrwhiters.  Evbmtt  U.  Crosby, 
Secretary  National  Fire  Protection  Association, 

Fire-ships  are  generally  old  vessels  filled 
with  combustibles,  fitted  with  grappling-irons,  to 
hook  enemies'  ships,  and  set  them  on  fire.  If 
they  are  used  on  a  river  they  are  allowed  to  be 
carried  down  by  the  current,  if  they  are  used  at 
sea  advantage'  is  taken  of  a  favorable  wind 
to  bear  them  into  the  midst  of  the  enemy  and 
set  their  ships  on  fire.  In  ancient  times  the 
Tyrians  employed  them  against  Alexander,  and 
the  Carthaginians  against  the  Romans;  and 
during  the  Christian  era  the  Crusaders  made 
use  of  them  at  Ptolemais  (Acre).  In  the  time 
of  Philip  II.  the  Spaniards  suffered  severely  by 
them  on  two  well-known  occasions.  The  first 
was  at  the  siege  of  Antwerp  in  1585,  when  oy 
means  of  fire-ships  Gianibelli  utterly  destroyed 
a  bridge  that  the  Duke  of  Parma  was  attempting 
to  throw  over  the  Scheldt,  with  the  aid  of  some 
other  vessels  which  he  had  prepared  so  as  to 
explode  when  they  reached  the  bridge.  The  sec- 
ond case  was  when  Lord  Howard  of  Effingham 
used  them  with  such  effect  against  the  Armada 
in  1588.  In  this  case  also  their  use  is  said 
to  have  been  suggested  by  GianibelK.  The 
Greeks  in  their  struggle  with  Turkey  also  em- 
ployed them  with  great  success.  In  1857,  dur- 
mg  the  war  with  the  Chinese,  whole  fleets  of 
such  vessels  were  sent  against  the  British  war- 
ships, without  inflicting  the  slightest  damage. 

Fire-toady  or  Fire-bellied  Frog,  one  of  the 
commoner  and  more  aquatic  of  the  European 
toads  or  frogs  (Bombinator  igneus),  so  called 
because  of  the  name-colored  patetus  upon  the 
bluish-black  abdomen.  They  have  many  peculiar 
and  interesting  habits,  and  make  good  use  of  the 
colors.  *'^When  these  toads,*  says  Gadow,  *are 
surprised  on  land,  or  roughly  touched,  they  curl 
themselves  into  an  extraordinary  attitude  dis- 
playing the  red  of  their  bellies  and  throats/ and 
remain  so  until  the  danger  is  past,  expecting  that 
the  enemy  will  let  them  alone  after  having  been 
shown  with  what  a  terrible  creature  it  had  to 
deal.*  In  fact  the  secretions  of  the  skin  are 
very  poisonous,  and  not  even  turtles  will  eat 
them  knowingly.  This  toad  inhabits  north-cen- 
tral Europe,  and  two  other  species  of  the  genus 
are  known,  one  in  China.  It  is  called  *unke* 
in  Germany.  Detailed  accounts  of  ^  the  animal 
may  be  found  in  Gadow's  ^Amphibia  and  Rep- 
tiles^   (1901). 

Fire  Worshippers,  the  Zoroastrians,  ctcfled 
also  Guebres.  Herodotus,  about  450  b.c.,  said 
«The  Persians  think  fire  to  be  a  god.*  Strabo, 
about  50  A.D.,  said,  *They  peculiarly  sacrifice 
to  fire  and  water,  placing  dry  wood  on  the  fire 
stripped  of  its  bark,  with  fat  thrown  on  it.*  Rev. 
Dr.  Wilson,  of  Bombay,  alleges  that  *th^  actu- 


Digitized  by  V^jOOQlC 


.FIREPROOFING  AND  FIREPROOF  CONSTRUCTION 


ally  address  it  in  supplication,  as  if  it  were 
sentient,  intelligent,  divine,  and  omnipresent,  and 
ready  to  hear,  bless,  assist,  and  deliver;  as  is 
clearly  proved  by  many  passages  of  the  Van- 
did^d  and  by  several  of  the  Yasts  and  Has  of 
the  Yacna  and  Niashes,  to  be  found  in  the  works 
esteemed  sacred  and  used  by  the  Parsis  (Par- 
sees)  in  their  daily  prayers.^^  No  prominent 
race  now  in  India  has  become  more  rapidly 
modified  by  intercourse  with  Europeans.     See 

GUEB£RS. 

Fireproofing  and  Fireproof  Construction. 

The  supply  of  incombustible  materials  for  con- 
struction purposes,  rather  than  the  rendering  of 
combustible  materials  fireproof  and  incom- 
bustible by  treatment  with  various  chemical 
substances,  has  been  an  important  factor  in  the 
development  of  modem  building  methods. 

The  subject  of  fireproofing  embraces  the 
manifold  plans  that  have  been  adopted  to  erect 
buildings  and  repositories  for  valuable  articles 
capable  of  resisting  the  action  of  fire,  and  to 
render  wood  and  textile  fabrics  incombustible. 
Among  the  principal  incombustible  or  fire-re- 
tardent  materials  are  asbestos  (q.  v.),  silicate 
and  tungstate  of  soda,  phosphate  of  ammonia, 
and  borax.  A  solution  of  silicate  of  soda  has 
been  found  one  of  the  best  of  the  various  chemi- 
cal substances  which  have  been  used  with  the 
view  of  rendering  wood  fireproof.  Wood  care- 
fully painted  and  impregnated  with  this  solution 
requires  long  exposure  to  a  fierce  flame  before 
it  becomes  charred. 

Injections   of  phosphate   of   ammonia   have 
been  used  for  fireproof  wood  in  ships  with  the 
same  fire-retard ent  effect,  but  it  has  been  found 
impossible   to   render   wood   absolutely   incom- 
bustible.    After  being  chemically  treated,  much 
greater  heat  is  necessary  to  kindle  it,  and  its 
nature  is  so  altered  that  it  burns  more  slowly, 
but  dampness  destroys  the  effect  of  the  solution, 
and  a  beautiful  piece  of  woodwork  is  in  most 
cases  ruined  by  being  saturated  with  a  chemical 
injurious  to  its  fiber,  to  the  nails  and  screws 
holding  it  together,  and  to  the  varnishes  upon 
which    depend  the  beauty  of  the  finished  job, 
and,  wherever  possible,  its  use  is  discontinued. 
Among  flexible  fibrous  substances  capable  of 
being  spun  and  woven  into  tissues,  asbestos  pre- 
eminently possesses  the  property  of  slowly  con- 
ducting   heat,  and  is  largely  used   for  theatre 
curtains,    the   padding   of   fireproof   safes,   etc. 
Wool,  cotton,  and  other  fibrous  matters  in  com- 
mon  use  for  the  purposes  of  clothing  may  be 
rendered  very  imperfect  conductors  by  immer- 
sion  in   certain  saline  solutions,  of  which  sul- 
phate  of  ammonia  and  tungstate  of  soda  are 
most  commonly  used.    The  former  is  cheap,  but 
has   the   disadvantage  of  becoming  decomposed 
when    the  article  so  treated  is  ironed.     Borax 
also  is  very  well  adapted  for  rendering  articles 
of  dress  fireproof,  but  it  weakens  the  tissue  of 
the  material  and  renders  it  more  liable  to  tear. 
In   modern  times,  a  great  deal  of  ingenuity 
has    been    applied  to  the  construction   of   fire- 
proof   safes.     These    are    now    generally    con- 
structed with  double  walls  of  stout  iron,  having 
a  space  of  three  to  four  inches  thick  between  the 
walls,  filled  with  some  substance  which  is  a  bad 
conductor    of   heat.      See    Safe   Industry    in 

A  \(  ERICA* 

In  building,  the  attention  of  the  allied  pro- 
fc«:«ions  of  architect  and  builder  has  long  been 


devoted  to  providing  materials  that  will  not  burn 
at  all.  Among  early  literature  on  the  subject  is 
a^  small  work  written  in  French  by  Monsieur  le 
Compte  d'Espie,  Knight  of  the  Military  Order 
of  SL  Lewis,  translated  into  English  by  L. 
Dutens,  and  published  in  London  1775,  en- 
titled ^The  Manner  of  Securing  all  sorts 
of  Buildings  from  Fire,  or  i\  Treatise  upon 
the  Construction  of  Arches  made  with  Bricks 
and  Plaister,  called  Flat-Arches,  and  of  a  Roof 
without  Timber,  called  a  Bricked-Roof.»  The 
author  writes :  «The  Invention  is  this ;  to  erect 
a  roof  of  such  G>nstruction  (which  three  years 
ago  I  myself  built  on  my  House  at  Thoulouse) 
as  to  be  absolutely  composed  of  no  other  ma- 
terials than  Bricks,  Mortar,  and  Plaister,  there 
being  no  Wood  or  Iron  in  the  whole  Formation 
of  it;  and  therefore  I  give  it  the  Name  of  a 
Bricked  Roof,  ....  It  is  much  to  be 
wished  that  they  were  tmiversally  introduced 
throughout  the  Kingdom, .  what  a  number  of 
Lives  as  well  as  Houses  would  be  preserved 
from  Fire  ?  Accidents  that  are  now  so  frequent 
and  so  numerous  would  in  a  great  measure  be 
avoided,  and  besides  this  great  Security,  there 
are  other  advantages  peculiar  to  these  solid  flat 
arches  and  ought  to  be  well-weighed:  for  in- 
stance they  make  Apartments  in  Winter  warm 
and  in  Summer  cool,  Rats  and  Mice  can  find  no 
shelter  there,  neither  is  Noise  anyways  com- 
municated from  an  upper  to  a  lower  Flooi*, 
which  as  the  former  now  is,  is  very  trouble- 
some, notwithstanding  the  Care  taken  to  fill  up 
Vacancies  and  make  our  floors  double,  a  Method 
very  expensive  and  what  is  more  takes  up 
a  great  deal  of  Room;  neither  does  it  abso- 
lutely prevent  the  inconvenience,  for  an  hol- 
low disagreeable  Sound  is  always  perceptible, 
and  befiides  the  inclosed  Timber  of  the  Floor 
(as  it  lies  out  of  Sight)  in  time  grows  rotten, 
no  Repair  therefore  can  be  done,  at  last  it  falb 
and  the  whole  must  be  rebuilt.^ 

Another  work  also  published  in  London  in 
1775  had  for  its  title  page  ^Various  Methods  to 
prevent  Fires  in  Houses  and  Shipping,  and  for 
preserving  the  Lives  of  People  at  Fires  with  an 
Account  of  Remarkable  Accidents  by  Fire,  in 
different  Parts  of  the  World,  selected  histor- 
ically, for  the  space  of  One  Hundred  and  Eight 
Years,  to  this  present  Period:  wherein  The 
Negligence  of  Architects  and  Builders,  in  con- 
structing Buildings  in  To^vn  and  Country  is 
pointed  out;  and  showing  That  the  Encourage- 
ment of  Arts  and  Sciences  is  a  public  Benefit  to 
these  Commercial  Islands.  With  Abstracts 
from  the  last  Act  of  Parliament,  to  regulate 
Buildings,  and  prevent  Fires  in  London.  Neces- 
sary to  be  known  in  all  Families  from  the  lowest 
Peasant  to  the  highest  Peer  in  the  Realm.  Ap- 
proved by  the  Society  of  Arts,  Manufactures 
and  Commerce.* 

Compte  d'Espie  had  taken  his  idea  from  the 
barrel  vaults  of  the  Romans,  but  his  suggested 
elimination  of  iron  in  building  has  a  comparative 
value  in  the  light  of  subsequent  experiments  in 
fireproof  construction  in  the  United  States  from 
1854  to  1870.  During  this  period  the  substitu- 
ticn  of  iron  for  w^ood  for  all  constructive  pur- 
poses was  thought  an  advance  in  the  right  direc- 
tion, until  it  was  discovered  that  iron  of  all 
kinds  was  unreliable  if  exposed  to  temperatures 
of  900°  Fahr.  and  over.  The  danger  to  so- 
called  fireproof  buildings,  in  which  only  this  in- 
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cumbustible  material  had  been  extensively  in- 
troduced, was  much  greater  than  to  those  which 
had  been  previously  erected  without  any  regard 
to  protection  from  the  effects  of  fire,  in  many  in- 
stances, with  structures  in  which  cast-iron  fronts 
had  been  exclusively  used,  the  effect  being  a  com- 
plete collapse.  These  failures  helped  to  call  at- 
tention to  the  danger  of  using  unprotected  iron 
for  all  purposes,  and  after  1870  the  plan  dimin- 
ished in  favor,  there  being  an  almost  universal 
demand  for  the  abandonment  of  constructive 
iron  and  a  return  to  wood.  Thoughtful  investi- 
gators, however,  had  directed  their  attention  to 
the  necessity  for  protecting  rather  than  discard- 
ing the  use  of  iron  for  constructive  purposes, 
and  the  advantages  of  protected  iron  construc- 
tion began  to  be  recognized.  As  soon  as  fire 
protection  in  connection  with  constructive  steel 
became  an  accomplished  fact,  the  improvement 
of  both  of  these  arts  advanced  rapidly,  and  the 
development  of  the  capacity  of  steel  for  building 
purposes  became  no  less  remarkable  than  that  of 
the  fireproofing  systems  used  in  connection  with 
the  metal.  The  steel  skeleton  construction  now 
in  general  use  is  the  principal  result,  and  newly 
introduced  materials  and  processes  are  every- 
where employed  throughout  the  United  States 
for  all  improved  building  purposes,  their  use 
also  being  extended  to  foreign  countries. 

The  first  valuable  improvements  in  fireproof- 
ing cast*iron  columns  were  made  from  1875  to 
1879  by  Peter  B.  Wight,  architect,  who  used 
porous  terracotta  in  hand-made  blocks.  Soon 
after  this,  rolled  iron  I-beam  girders  were  fire- 
proofed  with  porous  terracotta  in  many  build- 
ings. The  first  iron  roof  trusses  of  which  the 
individual  parts  were  covered  with  porous  terra- 
cotta about  1878  are  in  the  Board  of  Trade 
Building  at  Milwaukee.  These  were  the  begin- 
nings of  the  protection  of  structural  iron.  Im- 
provements in  floor  construction  with  a  view  to 
relieving  the  floors  of  weight  were  made  before 
this  time.  The  first  use  of  hollow  burned  tiles 
for  this  purpose  in  the  United  States  was  made 
by  the  late  George  H.  Johnson  of  Chicago.  They 
were  built  in  one  of  the  corridors  of  the  New 
York  post  office  in  1873.  About  the  same  time 
Mr.  Johnson  —  whose  son,  E.  V.  Johnson,  was 
one  of  the  founders  of  the  Pioneer  Fireproof 
Construction  Company  —  used  a  similar  floor 
construction  in  the  Kendall  building  at  Chicago, 
the  Singer  building  at  St.  Louis,  and  several 
others.  The  contract  for  the  fireproof  work  of 
the  Chicago  City  Hall,  awarded  in  1879,  was  one 
of  the  first  in  which  the  fireproof  protection  of 
the  columns  and  girders  was  combined  with  a 
floor  construction  of  I-beams  and  flat  hollow- 
tile  arches.  Almost  all  the  improvements  in  the 
manufacture  and  use  for  fireproofing  purposes 
of  burned  fireclay,  between  1879  and  1^5,  were 
'made  by  the  experts  of  the  Pioneer  Fireproof 
Construction  Company  and  the  Wight  Fire- 
proofing Company.  The  Montauk,  built  in  188 1- 
82,  was  the  first  hig:h  building  erected  exclusively 
for  office  purposes  in  Chicago,  and  is  just  within 
the  limit  of  130  feet  now  fixed  by  law,  beyond 
which  a  building  shall  not  go  in  Chicago.  In  it 
were  combined  all  the  plans  and  materials  for 
fireproof  construction  then  in  greatest  favor,  and 
since  the  erection  of  that  building  all  the  im- 
provements in  the  construction  and  fireproofing 
of  high  buildings  have  been  made  step  by  step. 
In  1&4  the  Mutual  Life   Building  on  Nassau 


street.  New  York  City,  was  fireproofed  through- 
out with  porous  terracotta  and  hollow  fire-clays. 
This  was  the  first  building  in  which  the  under 
sides  of  the  beams  were  ever  covered  by  fire- 
clay tiles  for  the  protection  of  the  same  from 
fire,  and  leaving  a  flush  ceiling. 

The  different  materials  now  used  in  fireproof 
construction  are  few  in  number,  and  the  peculiar 
application  or  use  in  certain  places  sometimes 
makes  one  more  desirable  than  another.  The 
following  constitute  the  principal  incombustible 
materials  now  in  use,  singly  or  in  combination; 
dense  and  porous  clay  or  terracotta ;  solid  con- 
crete as  a  lintel  in  floor  construction;  cinder 
concrete  supported  by  light  iron  work;  plaster 
block  of  plaster-of-paris  and  fire-clays  as  foun- 
dation material;  expanded  metal  or  wire  lath 
supported  on  light  iron  work,  leaving  an  air 
space.  The  different  uses  to  which  fireproofing 
material  is  put  in  a  building  are :  for  floors, — 
the  filling  in  of  the  spans  between  iron  beams; 
for  partitions,— the  2-inch  to  6-inch  walls 
dividing  the  interior  of  a  building  into  rooms; 
for  furring  —  or  covering  the  inside  of  exterior 
exposed  walls,  leaving  an  air  space ;  for  column 
covering  —  all  interior  columns,  and  those  left 
exposed  by  brick  work;  for  girder  covering  — 
all  girders  projecting  below  the  floor  arches; 
for  ceilings  —  the  placing  of  false  or  hanging 
ceilings ;  and  for  roofs  —  the  flat  or  sloping  base 
for  slate,  etc. 

The  standard  regulations  for  fireproof  build- 
ings suggested  bv  the  National  Board  of  Fire 
Underwriters,  and  incorporated  in  the  building 
laws,  provide  that  every  building  hereafter 
erectea  or  altered  to  be  used  as  a  theatre,  lodg- 
ing house,  school,  jail,  public  station,  hospital, 
asylum,  institution  for  the  use,  care  or  treat- 
ment of  persons,  the  height  of  which  exceeds 
three  stories,  and  not  more  than  40  feet  in 
height,  and  every  building  hereafter  erected  or 
altered  to  be  used  as  a  hotel,  which  exceeds  four 
stories,  and  not  more  than  50  feet  in  height, 
excepting  all  buildings  for  which  specifications 
and  olans  have  been  heretofore  approved  by  the 
proper  authorities,  and  every  other  building,  the 
height  of  which  exceeds  55  feet  or  more  than 
four  stories  in  height,  shall  be  built  fireproof, 
that  is  to  say  —  they  shall  be  constructed  with 
walls  of  brick,  stone,  Portland  cement,  con- 
crete, iron  or  steel,  in  which  wood  beams  or 
lintels  shall  not  be  placed,  and  in  which  the 
floors  and  roofs  shall  be  constructed  with  rolled 
wrought  iron  or  steel  floor  beams,  so  arranged 
as  to  spacing  and  length  of  beams  that  the  load 
to ,  be  supported  by  them,  together  with  the 
weights  of  the  materials  used  in  the  construc- 
tion of  the  said  floors,  shall  not  cause  a  greater 
deflection  of  the  said  beams  than  one-thirtieth 
of  an  inch  per  foot  of  span  under  the  total  load, 
and  they  shall  be  tied  together  at  intervals  of 
not  more  than  eight  times  the  depth  of  the  beam 
with  suitable  tie-rods. 

Between  the  floor  beams  shall  be  placed 
brick  arches  springing  from  the  lower  flanges  of 
the  steel  beams,  or  the  spaces  between  the  beams 
may  be  filled  with  hollow  tile  arches  of  hard- 
burnt  clay  or  porous  terracotta,  or  arches  of 
Portland  cement  reinforced  with  metal,  or  such 
other  fireproof  composition  maybe  used,  pro- 
vided  that  in  each  and  all  cases  the  strength  and 
method  of  construction  shall  be  acceptable  to 
the    Inspector   of    Buildings.     The    stairs   and 
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staircase  landings  shall  be  entirely  of  brick, 
stone,  Portland  cement,  concrete,  iron  or  steel. 
No  woodwork  or  other  inflammable  material 
shall  be  used  in  any  of  the  partitions,  furrings 
or  ceilings  in  any  such  fireproof  buildings,  ex- 
cepting, however,  that  when  the  height  of  the 
building  does  not  exceed  eight  stories,  nor 
more  than  loo  feet,  the  doors  and  windows,  and 
their  frames  and  trims,  the  casings,  the  interior 
finish  when  filled  solidly  at  the  back  with  fire- 
proofing  material,  and  the  floor  boards  and 
sleepers  directly  thereunder,  may  be  of  wood, 
but  the  space  between  the  sleepers  shall  be 
solidly  filled  with  fireproofing  materials  and  ex- 
tend up  to  the  floor  boards.  When  the  height 
of  a  fire  proof  building  exceeds  eight  stories  or 
more  than  loo  feet,  the  floor  surfaces  shall  be  of 
stone,  cement,  rock  asphalt,  tiling  or  similar  in- 
combustible material,  or  the  sleepers  and  floor 
boards  may  be  of  wood  treated  by  some  proc- 
ess approved  by  the  Inspector  of  Buildings  to 
render  the  same  fire-retarding.  All  hall  par- 
titions or  permanent  partitions  between  rooms 
in  fireproof  buildings  shall  be  built  of  fireproof 
material,  and  shall  not  be  started  on  wood  sills, 
nor  on  wood  boards,  but  be  built  upon  the  fire- 
proof construction  of  the  floor  and  extend  to  the 
lire  proof  beam  filling  above.  The  tops  of  all 
doors  and  window  openings  in  such  partitions 
shall  be  12  inches  below.  The  provisions  for 
inclosing  structural  iron  and  steel  work,  for 
elevator  indosures,  stairs,  openings  in  floors  and 
roofs  for  light,  ducts  for  pipes  and  ventilation, 
fireproof  shutters  and  doors,  the  installation  of 
electrical  work  and  fire  appliances  are  also  out- 
lined on  a  careful  and  elaborate  scale,  with 
which,  however,  great  simplicity  and  perfection 
of  construction  are  combined. 

It  has  been  pointed  out  that  modern  so-called 
fireproof  appliances  tend  toward  a  protection  of 
property  rather  than  a  protection  for  life,  and 
the  delusion  of  the  ^absolutely  fireproof®  build- 
ing has  provided  a  fertile  theme  for  discussion, 
but  it  undoubtedly  stands  to  reason  that  with  the 
advances  made  in  the  fireproof  construction  of 
buildings,  the  danger  to  life  has  been,  if  not 
proportionately,  at  least  considerably  diminished. 
The  unsatisfactory  nature  of  so-called  *fire- 
proof  wood*  has  already  been  pointed  out,  and 
a  movement  for  relief  from  compulsion  in  its 
use  has  long  been  agitated  by  architects  and 
builders.  Described  as  *an  obnoxious  imposi- 
tion,* a  repeal  of  the  fireproof  wood  clause  in 
the  Building  Code  is  sought,  and  is  now  sup- 
ported by  the  National  Board  of  Underwriters. 
The  influence  of  this  clause  has  been  much  more 
detrimental  than  would  appear  to  the  casual  ob- 
server. The  permanence  of  any  process  or 
measure  adopted  for  use  in  the  great  building 
industry,  which  architects,  owners,  and  builders 
are  all  constantly  studying  to  improve  depends 
on  merit  alone.  As  such  merit  is  established,  no 
laws  are  required  to  secure  prompt  adoption. 

Fireproofed  wood  is  not  a  material  of  stand- 
ard and  recognized  merit  like  hollow  brick  or 
wire  srlass.  It  is  a  material  which  has  been  for 
the  most  part  manufactured  in  order  to  enable 
builders  to  meet  the  provisions  of  the  law,  and 
builders  themselves  have  no  confidence  in  the 
value  of  such  fireproofing.  Experts  are  agreed 
that  the  amount  of  wood  used  in  the  finish  of 
buildings,  the  walls,  floors,  and  windows  of 
which  are  thoroughly  fireproofed,  is  not  a 
source  of  danger,  and  in  building  a  skyscraper 


there  is  no  ordinary  business  inducement  to 
have  the  roof  fireproofed.  Ex- Fire  Chief 
Croker  of  New  York  says  "the  only  way  to 
make  a  building  fireproof  is  to  build  it  of  non- 
inflammable  materials  from  the  foundation  up 
to  the  skylight,  and  permit  only  fireproof  furni- 
ture to  go  in.  And  the  less  oil  and  paint  used 
in  a  building  which  is  desired  to  be  fireproof, 
the  better.* 

Among  the  leading  systems  of  fireproof  con- 
struction are  the  Roebling  system,  described  as 
*a  system  of  fireproof  construction  that  is  fire- 
proof ;*  the  Ranp  system  of  fireproof  construc- 
tion; the  Hennebique  iron-concrete  system  of 
construction;  the  pe  Mann  system  of  fireproof 
construction,  the  systems  employed  by  leading 
building  companies. 

Of  the  many  high  buildings  of  steel  skeleton 
construction  erected  in  the  large  cities  of  the 
United  States  by  the  G.  A.  Fuller  Company,  in 
which  the  various  problems  of  fireproofing  were 
elaborately  carried  out,  several  passed  through 
such  disastrous  ordeals  as  the  Baltimore  fire  in 
1904,  and  the  earthquake  and  fire  of  San  Fran- 
cisco in  1906.  In  no  case  was  there  any  but 
trifling  damage  done  to  their  structural  portion. 
They  were  all  repaired  by  renewing  the  wood- 
work and  decorative  portions  of  the  buildings 
and  the  damaged  part  of  the  exteriors.     The 

?ercentage  of  salvage  in  these  buildings  ranged 
rom  60  to  85  per  cent.       Paxjl  Starrettt. 
President^  Fuller  Construction  Company. 
Fire,    Property    Losses.      The    following 
table  gives  the  property  and  insurance  losses  in 
the  United  States  from  1880  to  igii: 


YSARS. 


1880. 
X881. 

i88a. 
1883. 
Z884. 
1885- 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1893. 
1893. 
1894- 
1895. 
X896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1903. 
1903. 
1904. 
I90S. 
X906. 
1907. 
X908. 
1909. 
19ZO. 
X9ZZ- 


Property  loss.       Insurance  loss. 


Total  33  years. 


81, 
84, 

xoo, 

XIO, 

xoa, 
104, 

130, 

no, 
133, 
X08, 
143, 
iSi, 
167, 
140, 
143, 
118, 
116, 
130, 
153, 
160, 
174, 
161, 
145, 

322, 
I6S. 

518, 

3IS, 
317, 
188, 
314. 
*33S, 


643,400 
380,900 
505,024 
149,238 
008,611 
8X8,796 
934,750 
383,055 
885,66s 
046 , 833 
993,793 
764,967 
510,098 
544,370 
006,484 
110,233 
737.430 
354,570 
593,905 

507,83 

929,805 

160 , 680 

488,35s 

303,155 

198,050 

231,650 

611,800 

084,709 

885,850 

705,150 

003,300 

000,000 


I5. 147.353.734  l3.l78.27X,68s 


^43, 535 ,000 

44,641,900 

48,875.131 

54,808,664 

60,679,818 

57,430,789 

60,506,567 

69,659,508 

63.965,734 

73.6^9,465 

65,015,465 

90.576,918 

93.511,936 

105.994.577 

89.574*699 

84,689,030 

73.903,800 

66,722, X40 

73,796,080 

93,683,7x5 

95.403,650 

xo6,68o,590 

94.775,04s 

X04, 532,000 

144,621,235 

116,446,334 

293,X24,866 

X27,847,ooo 

XS7.842,SOO 

X43,S36,2I2 

X50, 246,000 

*x6o,ooo,ooo 


*Bstimat«d. 

Firing  Machines,  blasting  batteries,  dec* 
trie  blasting  machines  or  exploders  are  electric 
generators  which  are  used  in  firing  charges  of 
explosives,  in  blasting,  and  in  military  and  naval 
operations.  Broadly  speaking,  there  are  three 
types:  (i)  in  which  the  current  is  induced  in 
coils  of  wire  surrounding  the  poles  of  a  per- 
manent magnet,  by  suddenly  detaching  a  soft- 
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iron  armature  therefrom;  (2)  in  which  a  coil- 
wound  armature  is  rotated  between  the  poles 
of  a  permanent  magfnet;  (3)  in  which  a  coil- 
wound  armature  is  rotated  between  the  poles  of 
an  electro-magnet  as  in  an  ordinary  dynamo. 
It  has  been  found  advantageous  in  practice  to 
construct  the  dynamo-electric  machines  on  the 
series  method  of  winding,  that  is,  the  field- 
magnet  coils,  armature,  and  external  circuit 
(which  in  this  case  is  the  firing-line)  are  joined 
together  in  series.  These  machines  are  oper- 
ated by  cranks  or  by  means  of  racks  and  pin- 
ions, many  mechanical  arrangements  having  been 
devised  by  which  to  secure  the  continuously 
accelerated  motion  and  automatic  switch-off 
which  is  desired.  The  general  principle  upon 
which  the  dj-namo-electric  machines  work  is 
that  an  armature,  rotated  between  the  poles  of 
an  electromagnet,  has  set  up  in  its  coils  a 
feeble  electric  current,  due  to  the  magfnetization 
produced  by  the  residua!  magnetism  in  the  iron. 
By  continuing  rotation  (with  the  firing-line 
short-circuited)  the  weak  current  thus  started 
passes  round  the  field-magnet  coils,  increases 
the  intensity  of  the  field,  and,  consequently, 
the  volume  of  current  in  the  armature.  This 
gradual  increase  or  building  up  of  the  current 
goes  on,  until  the  maximum  capacity  of  the  ma- 
chine is  reached.  At  the  limit  of  ma^etic 
saturation,  the  short  circuit  previously  existing  is 
automatically  broken  and  the  whole  available 
energy  is  switched  on  to  the  firing-line,  through 
the  binding  posts  or  terminals  on  the  side  or  top 
of  the  machine,  to  which  the  leading  wires  are  at- 
tached. Machines  are  rated  in  the  market  at 
the  full  number  of  detonators  which  a  machine 
of  that  pattern  will  fire,  but,  to  ensure  freedom 
from  *^miss-fires,^^  a  machine  should  never  be 
worked  up  to  its  rated  maximum  capacity.  The 
diameters  of  the  leading  wires  should  vary  with 
their  lengths,  thus  for  distance  up  to  600  feet 
No.  16  B.  W.  G.  (0.065  inch)  wire  should  be 
used,  for  800  feet  No.  14  (0.083  inch)  and  for 
1,000  feet  No.  13  (0.095  inch).  To  prevent 
accidental  explosions,  it  should  be  the  invariable 
rule,  that  the  leading  wires  are  not  attached  to 
the  binding  posts  of  a  firing  machine,  until  all 
other  preparations  for  firing  are  completed  and 
everyone  has  got  to  a  safe  distance  from  the  blast 
or  mine;  and  it  should  be  also  the  invariable 
rule  that  the  leading  wires  are  detached  from 
the  machine  as  soon  as  the  blast  has  been  fired. 

Firishtah,  fe-resh'ta,  more  properly  Mo- 
hammed Kasim,  Persian  historian:  b.  Astra- 
bad  about  1550;  d.  about  1612.  He  went  to  In- 
dia, and  was  for  some  time  the  tutor  of  a 
native  prince.  He  wrote  a  ^History  of  the 
Mohammedan  Power  in  India  till  the  Year 
161 2,*  which  is  the  best  yet  written  on  the 
Period  which  it  embraces. 

Firmament;  in  ancient  astronomy,  the 
eighth  heaven  or  sphere,  with  respect  to  the 
seven  spheres  of  the  planets  which  it  surrounds. 
It  is  supposed  to  have  two  motions,  a  diurnal 
motion,  given  to  it  by  the  primum  mobile  from 
east  to  west,  about  the  poles  of  the  equator :  and 
another  opposite  motion,  from  west  to  east, 
which  last  it  finishes,  according  to  Tycho,  in 
25412  years:  according  to  Ptolemy,  in  36,000; 
and  according  to  Copernicus,  in  25,800;  in 
which  time  the  fixed  stars  return  to  the  same 
points  in  which  they  were  at  the  beginning. 


Firman,  fer'man  or  fer-man',  in  Turkey, 
any  decree  issued  by  the  Porte  and  authenticated 
by  the  sultan's  own  cipher  or  signet  Each  of 
the  ministers  and  members  of  the  divan  has 
right  of  signing  firmans  relative  to  the  busi- 
ness of  his  own  department,  but  only  the 
grand  vizier  is  authorized  to  place  at  their  head 
the  cipher  containing  the  interlaced  letters  of  the 
sultan's  name,  which  alone  gives  them  force. 
A  decree  signed  by  the  sultan's  own  hand  is 
called  hatti-sherif.  The  name  finnan  is  also 
applied  to  a  passport  issued  either  by  the  Porte 
or  a  pasha,  enjoining  the  subordinate  authorities 
to  grant  protection  and  assistance  to  the  traveler 
in  whose  favor  it  is  granted.  (See  Turkey.) 
In  India,  a  written  permission  to  trade  is  called 
a  firman. 

Firozpur,  fe-roz-poor',  India,  town,  Pun- 
jab, on  the  Sutlej  River,  three  and  a  half  miles 
from  Sutlej,  capital  of  a  district  of  the  same 
name.  It  has  the  largest  arsenal  in  the  Punjab. 
It  has  a  trade  in  grain  and  manufactures  of  cot- 
ton. Pop.,  including  the  military  cantonments 
two  miles  south  of  the  city,  50»437-  Firozpur 
is  also  the  name  of  a  town  in  Gurgaon  district^ 
Punjab.    Pop.  6,848. 

First  Aid,  the  term  applied  to  a  plan  for 
popularizing  certain  measures  for  the  relief  of 
the  injured  and  distressed.  Instant  application 
is  necessary  in  many  cases,  if  remedial  meas- 
ures are  to  succeed.  Thus  a  slight  knowl- 
edge of  the  course  of  arteries  and  of  means 
for  compressing  them  will  enable  one  to  stay  a 
fatal  flow  of  blood.  Antidotes  for  poison  rap- 
idly lose  value  as  time  elapses.  The  resuscitation 
of  the  drowning  is  largely  a  matter  of  persistence 
in  artificial  respiration.  General  knowledge 
of  the  cleansing  of  wounds  is  all-important. 
This  knowledge  is  now  widely  used  in 
armies  and  among  people  most  liable  to  witness 
accidents,  as  trainmen,  etc.,  circulars  of  in- 
struction and  packets  containing  the  most  ne- 
cessary articles  for  dressing  wounds  being  often 
furnished  by  those  in  authority. 

First-born  (Heb.  bekor,  Gr.  prOtotokos, 
Lat.  primogenittis) ,  in  scriptural  use,  signifies 
the  first  male  offspring,  whether  of  man  or  oi 
other  animals,  due  to  the  Creator  by  the  Mosaic 
law  as  a  recognition  of  his  supreme  dominion. 
The  first-born  male,  whether  of  men  or  of 
animals,  was  devoted  from  the  time  of  birth  to 
God,  and  .he  first-born  male  child  had  to  be 
redeemed  one  month  after  birth  by  an  offering 
not  exceeding  in  value  five  shekels  of  silver 
(Exod.  xiii.  13),  provided  the  child  lived  longer 
than  that  period.  The  first-bom  male  of  an  J 
mals  also,  whether  clean  or  unclean,  was  equally 
regarded  as  devoted  to  God.  By  the  Mosaic  Uw 
primogeniture  had  certain  privileges  attached 
to  it,  the  chief  of  which  were  the  headship 
of  the  family  and  a  double  portion  of  the  inheri- 
tance. Among  other  nations  considerable  va- 
riety existed  as  to  the  succession  of  children 
to  the  inheritance  of  their  parent.  Sec  Inheri- 
tance ;  Primogeniture. 

First-footing,  a  Scottish  practice  still  ex- 
isting in  Edinburgh,  and  elsewhere.  Late  in  the 
evening  of  31  December  in  each  year,  2,000  or 
3,000  of  the  common  people  assemble  in  the  vi- 
cinity of  the  Edinburgh  Tron  Qiurch,  to  ascer- 
tain on  good  evidence  when  the  new  year  com- 
mences.   When  the  clock  is  about  to  strike  ir 
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they  cheer  so  loudly  that  the  strokes  are  not 
heard.  Instantly  that  it  has  finished,  they  de- 
part for  the  purpose  of  firstr footing ;  that  is, 
each  one  tries  to  be  the  first  person  that  year  to 
cross  the  threshold  of  his  friend's  house  and 
wish  him  the  compliments  of  the  season.  On 
such  occasions  also  not  a  few  are  accustomed 
to  drink  their  friends*  health  at  the  manifest 
risk  of  their  own. 

Pirat-fmits  and  Firstlings  are  terms  of 
the  Mosaic  and  Jewish  law,  denoting  respectively 
those  pKortions  of  the  fruits  of  the  earth  and 
of  the  increase  of  live  stock  which  were  to  be 
offered  to  the  Lord  (for  First-fruits,  see  Exod. 
vxii.  29;  Num.  xviii.  12,  etc.;  for  Firstlings, 
sec  Exod.  xiii.  12;  Num.  xviii.  15,  etc.).  A 
custom  which  had  its  rise  in  the  Roman  Cath- 
olic Church  as  early  as  the  6th  century  was  that 
men  ordained  to  ecclesiastical  offices  made  to  the 
bishop  who  ordained  them  an  offering  of  some 
portion  of  the  first  year's  revenue  of  the  office. 
In  course  of  time  the  claim  of  the  See  of  Rome 
to  the  whole  of  the  first  year's  income  of  a 
bishopric  or  an  abbey  or  other  office  or  bendice 
was  recognized  and  enforced.  When  in  1531 
King  Henry  VIII.  forbade  the  payment  of  tiiis 
tax  to  the  papal  see  by  his  subjects,  the  amount 
of  the  first-fruits  annually  forwarded  from  Eng- 
land to  Rome  was  about  £3,000.  When  Henry 
was  made  supreme  head  on  earth  of  the  Anglican 
Church,  the  tax  of  the  first-fruits  was  still 
exacted,  but  the  proceeds  were  turned  into  the 
royal  treasury.  Such  was  the  disposition  made 
of  the  first-fruits  in  England  till  in  1704  Queen 
Anne,  for  herself  and  successors,  relinquished 
the  income  from  first-fruits  and  other  imposts 
on  the  profits  of  spiritual  preferments  and,  under 
an  ^ct  of  the  Parliament,  formed  this  income  into 
a  fund  for  the  relief  of  clergymen  holding  poor 
livings:  this  is  ^Queen  Anne's  Bounty.*  The 
official  name  of  first-fruits  is  Annates,  or  An- 
nalia,  from  annus,  year:  they  are  also  called 
primituB,  the  Latin  equivalent  of  first-fruits. 

Pirtfa,  Charles  Harding,  English  historian: 
b.  Sheffield,  England,  r6  March  1857.  He  was 
educated  at  Qifton  and  Oxford  and  since  1883 
has  devoted  his  attention  to  literary  work  and 
teaching  at  Oxford,  having  been  lecturer  at  Pem- 
broke College  there  1887-93.  He  has  published : 
'The  Clarke  Papers>  (1891-1901) ;  <  Scotland 
and  the  Commonwealth^  (1895)  ;  <  Scotland  and 
the  Protectorate^  (1899);  ^Oliver  CromwelP 
(1900);    <  Cromwell's  Army>    (1901) ;   etc. 

Firth,  Mark,  English  steel  manufacturer: 
b.  Sheffield  1819;  d.  28  Nov.  i88a  In  1849 
with  his  father  and  brother  he  established  in 
Sheffield  the  great  Norfolk  steel  works,  whose 
specialty  soon  became  the  manufacture  of  steel 
ordnance.  He  was  a  munificent  benefactor  to 
his  native  town,  his  gifts  including  almshouses 
(1869),  a  Dublic  park  (1875),  and  the  Firth 
College  (1879)  in  connection  with  university 
extension. 

Fis'cal,  from  Hscus,  the  state  treasury,  (i) 
in  most  German  states  an  officer  who  has  charge 
of  the  state  treasury.  (2)  In  the  German  states, 
and  in  Scotland,  the  fiscal  is  also  the  public 
prosecutor  in  the  criminal  courts.  This  use 
of  the  name  seems  to  arise  from  the  ancient 
1>nictice  of  punishing  most  violations  of  the 
criminal  law  oy  ^  fine. 


Fiscal  Lands,  lands,  among  the  Franks, 
set  apart  for  the  use  of  the  sovereign  to  sup- 
port his  dignity,  and  to  give  him  the  means  of 
rewarding  merit  or  valor. 

Fischart,  Johann,  yo'han  fish'art,  German 
satirist:  b.  Mainz  between  1545  and  1550;  d. 
Forbach  about  1590.  As  a  satirist  he  is  the 
most  unrestrained  of  his  age,  inexhaustible  in 
droll,  humorous,  and  witty  thoughts,  not  sel- 
dom guilty  of  equivoque  and  obscenity,  inti- 
mately acquainted  with  the  follies  of  his  age, 
and  never  at  a  loss  whether  to  ridicule  or  lash 
them.  He  treats  the  German  language  with  the 
greatest  freedom,  coining  new  words  and  turns 
of  expression  without  any  regard  to  analogy, 
and  displaying  in  his  most  arbitrary  formations, 
erudition  and  wit.  In  the  broad  comic  and  bur- 
lesque he  is  not  to  be  surpassed,  and  even  in 
his  most  satirical  effusions  there  is  an  honesty 
and  good  nature  always  observable.  His  most 
celebrated  works  are  a  rifaccimento  of  the  Gar- 
gantua  of  Rabelais,  first  printed  in  1575;  ^Das 
gluckhaft  Schiff  von  Ziirich>  (The  Lucky  Ship 
of  Zurich)  (1576)  ;  ^AUer  Praklik  Grossmutter* 
(1572) ;  <Eulenspiegel  Reimensweiss^  (1572), 
and  several  others.  We  find  in  Fischart  the 
first  attempt  at  German  hexameters. 

Fischer,  Emil,  a'mel  fish'er,  German 
chemist:  b.  Euskirchen  1852.  He  was  appointed 
professor  extraordinary  at  the  University  of 
Munich  1852  and  became  professor  of  chemis- 
try at  Erlangen  1882,  filling  a  similar  chair  at 
Wiirzburg  1085.  He  was  appointed  professor 
of  organic  chemistry  at  the  University  of  Ber- 
lin 1892,  and  in  1902  received  the  Nobel  prize 
for  chemical  research.  He  has  paid  much  at- 
tention to  the  chemical  constitution  of  sugars, 
his  principal  work  being  ^Anleitung  zur  Darstei- 
lung  organischer  Praparate.^ 

Fischer,  Johann  Georg,  yo'han  ga-org' 
fish'er,  German  poet:  b.  Gross  Sussen,  Wiir- 
temberg,  25  Oct.  1816;  d.  1897.  His  lyric  poems 
are  in  eight  volumes  (1854-91).  He  excelled 
in  popular  songs  and  ballads;  and  in  his  love 
songs  nobly  idealized  nature  and  passion.  He 
wrote  four  dramas:  ^SauP  (1862);  < Frederick 
II.  of  Hohenstaufen^  (1863)  ;  ^Florian  Geyer> 
(1866) ;  ^Emperor  Maximilian  of  Mexico' 
(1868).  In  <From  Bird  Life>  (1863)  he  notes 
the  characteristic  phenomena  of  the  p^chic  life 
of  animals  with  the  acuteness  of  a  naturalist 
and  the  sympathy  of  a  poet 

Fischer,  Kuno,  koo'nd,  German  historian 
of  philosophy:  b.  Sandewalde,  Silesia,  23  July 
1824;  d.  Heidelberg,  4  July  1907.  He  was  inter- 
dicted from  teaching  philosophy  at  Heidelberg  in 
1853;  but  after  filling  professorships  in  Berlin 
and  Jena,  had  the  satisfaction  of  being  called  to 
the  chair  of  philosophy  at  Heidelberg  in  1872. 
His  principal  writings  are:  <Diotima;  The  Ideii 
of  the  BeautifuP  (1849)  ;  ^Logic  and  Meta- 
physic,  or  the  Doctrine  of  Science*  (1852);. 
^History  of  Modern  Philosophy >  (1852-93,  new 
ed.  in  9  vols.  1897  et  seq.),  his  greatest  work, 
written  in  the  form  of  brilliant  monographs  on 
Descartes,  Kant.  Fichte,  Schelling,  and  other 
great  philosophers  down  to  Schopenhauer; 
^Francis  Bacon  and  His  Successors*  (1856); 
^Lcssinp's  Nathan  the  Wise^  (1864) ;  <  Spinoza's 
Life  and  Character*  (1865)  ;  ^Origin  and  Evolu- 
tion-Forms of  Wit>  (1871);  ^Goethe  Schriften> 
(1895-1900). 
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Fischer,  Ludwig  Hans,  lood'vig  Hants, 
Austrian  painter:  b.  Salzburg  2  March  1848. 
After  a  course  of  art  study  he  traveled  ex- 
tensively, settling  finally  in  Vienna.  Among  his 
works  are  nine  landscapes  for  the  Museum  of 
Natural  History,  Vienna,  and  etchings  and  en- 
gravings formmg  historical  landscapes  from 
Austria-Hungary.  He  is  the  author  of  *Die 
Technik  der  Aquarellmalerei.^ 

Fiscus.   See  Fiscal. 

Fish,  Hamilton,  American  diplomatist:  b. 
New  York  3  Aug.  1808;  d.  Garrison,  N.  Y.,  7 
Sept.  1893.  He  was  graduated  at  Columbia 
College,  and  admitted  to  the  bar  in  1830.  A 
Whig  in  politics,  he  was  elected  a  congressman 
in  i^,  and  governor  in  1848.  In  1851  he  was 
returned  to  the  United  States  Senate,  where  he 
opposed  the  repeal  of  the  Missouri  Compromise 
and  joined  the  Republican  party  on  its  forma- 
tion. He  was  secretary  of  state  under  Grant 
1869-77,  signing,  as  one  of  the  commissioners, 
the  Washington  Treaty  of  1871,  and  carrying 
through  the  settlement  of  the  *Alabama'*>  ques- 
tion. 

Fish,  Nicholas,  American  military  officer: 
b.  New  York  28  Aug.  1758;  d.  there  20  June 
1833.  He  joined  the  Continental  army,  par- 
ticipated in  the  battles  at  Saratoga  in  1777;  led 
a  corps  of  light  infantry  in  the  battle  of  Mon- 
mouth; and  otherwise  distinguished  himself 
during  the  Revolutionary  War.  He  was  made 
adjutant-general  of  New  York  in  1786;  super- 
visor of  United  States  revenue  in  1794,  and 
president  of  the  New  York  State  Cincinnati 
Society  in  1797. 

Fish,  Nicholas,  American  diplomatist:  b« 
New  York  19  Feb.  1848;  d.  there  16  Sept.  1902. 
He  was  educated  at  Columbia  and  the  Harvard 
Law  School,  practised  law  in  New  York,  be- 
came second  secretary  of  legation  in  Berlin 
1871,  secretary  in  1874,  and  in  1877-^1  was 
charge  d'affaires  in  Switzerland.  From  1882  to 
i88(')  he  was  United  States  minister  to  Belgium, 
and  in  1887  entered  the  firm  of  Harriman  & 
Company,  bankers  of  New  York.  He  was  a  son 
of  Hamilton  Fish  (q.v.),  the  well-known  secre- 
tary of  state,  and  president  of  the  New  York 
chapter  of  the  Society  of  the  Cincinnati. 

Fish.  In  the  popular  sense  a  fish  is  a  cold- 
blooded, chordate  or  vertebrate  animal,  adapted 
for  life  in  the  water,  breathing  by  means  of  gill- 
slits  all  its  life,  having  its  limbs,  if  present,  de- 
veloped as  fins,  never  as  fingers  or  toes.  This 
definition  excludes  invertebrates  as  having  no 
notochord  and  no  backbone.  It  excludes  the 
tunicates  and  enteropneustans  as  not  fish-like  in 
form  when  adult,  and  as  being  at  all  times  with- 
out fins.  It  excludes  the  amphibians,  because 
these  develop,  in  the  adult  state,  jointed  limbs 
with  toes,  and  most  of  them  cease  to  breathe 
with  gills  or  gill-slits.  The  fishes,  as  thus  de- 
.fined  include  all  members  of  the  groups 
known  as  the  lancelets  (Lcptocardii),  the  lam- 
preys (Cyclostomi) ,  the  sharks  (Elasmo- 
branchii),  and  the  true  fishes  (Teleostomi) ,  as 
also  all  of  the  varied  series  of  extinct  fish-like 
form.  In  technical  writings  the  lancelets  and 
the  lampreys  are  usually  excluded  from  the  class 
Pisces  or  fishes,  and  many  writers  would  still 
further  limit  the  name  of  Pisces  by  the  exclu- 
sion of  sharks  and  skates,  and  also  the  chimaeras 
{Holocephali),     Still   others  exclude  the  Dip- 


neusta,  and  the  extinct  Placodermi  or  Ostra- 
cophori,  and  Arthrodira.  It  is  perhaps  not 
necessary  to  regard  Pisces  or  fishes  as  a  tech- 
nical term  at  all.  In  this  case  there  is  no  vio- 
lence in  using  the  word  fish  as  coextensive  with 
the  popular  definition  as  given  above.  Taking 
this  significance,  we  may  recognize  two  classes 
of  chordates  {Tunicata  and  Enter opneusta)  as 
lying  below  and  to  one  side  of  the  series  of 
fishes,  while  this  series  is  itself  composed  of 
nine  classes  or  sub-classes  unequal  in  size  and  in 
taxonomic  value,  Leptocardii,  Cyclostomi, 
Cyclice,  Elasmobranchii,  Ostracophori,  Arthro' 
dira,  Crossopterygii,  Dipneusta,  and  Actinopt- 
eri.  The  first  two  groups  differ  wide!/  from 
the  others,  and  must  in  any  scheme  of  classifi- 
cation be  regarded  as  forming  distinct  classes. 
The  last-named  class  or  sub-class  includes  the 
great  majority  of  recent  fishes.  The  CycUa,  Os- 
iracophori,  and  Arthrodira  are  wholly  extinct; 
the  Crossopterygii  and  Dipneusta  nearly  so. 

Taking  the  true  fishes,  or  Actinopteri,  as  typ- 
ical of  the  group,  we  see  at  once  that  these  have 
the  general  structure  of  the  higher  vertebrates, 
but  with  less  complexity  of  structure,  with  var- 
ious adaptations  that  fit  these  animals  for  life 
in  the  water. 

Form  of  the  Body,'^  The  body  is  in  general 
boat- shaped,  the  head  in  the  same  axis,  without 
neck  in  most  cases,  the  shoulder-girdle  being 
attached  to  the  skull  at  the  nape,  and  in  the 
more  specialized  forms  the  pelvic  girdle  joined 
to  the  shoulder-girdle  below.  In  this  case  the 
vertebral  column  might  be  held  to  consist  of 
skull  and  tail  only.  The  form  is  fitted  for  swift 
progress  through  the  water.  The  body  is  longer 
than  deep,  and  the  greatest  width  is  in  front  of 
the  middle,  leaving  in  most  cases  the  com- 
pressed paddle-like  tail  to  serve  as  the  organ  of 
locomotion.  To  all  of  these  stateinents  there 
are  numerous  exceptions.  Most  fishes  depend 
on  speed  to  secure  their  food  or  to  escape  from 
their  enemies,  but  there  are  some  which  pre- 
serve themselves  by  lying  prone  on  the  bottom, 
by  hiding  in  crevices  of  one  sort  or  another,  or 
which  are  defended  from  all  attacks  by  pungent 
spines  or  by  a  bony  coat  of  mail. 

Exoskeleton  of  the  Fish. —  The  surface  of  the 
fish  is  typically  covered  by  an  exoskeleton  of 
overlapping  scales.  To  this  there  are  many  ex- 
ceptions. Some  are  naked,  some  covered  with 
prickles,  spines,  or  bony  plates.  The  scales  may 
be  ganoid  (enameled,  like  teeth),  placoid  (re- 
duced to  shagreen-like  roughness),  ctenoid 
(with  a  comb-edge),  or  cycloid  (smooth,  with 
concentric  striae),  or  they  may  be  variously  coal- 
escent,  forming  bony  plates.  Historically  the 
placoid  scale  precedes  the  ganoid  scale.  This  is 
followed  by  the  cycloid,  and  finally  by  the  cte- 
noid type.  Bony  plates  may  be  formed  by  the 
coalescence  of  scales  of  any  type. 

Fins  of  the  Fish. —  In  most  cases  the  motion 
of  a  fish  is  mainly  produced  by  the  lateral  move- 
ment of  the  caudal  or  tail  fin,  the  other  fins  ex- 
erting chiefly  the  function  of  direction.  In  the 
more  primitive  of  existing  fishes  the  different 
fins  are  composed  of  soft  rays  connected  by 
membrane.  The  soft  rays  are  finely  jointed  and 
usually  branched,  as  distinguished  from  the 
spines,  which  are  without  branches  or  joints, 
and  which  are  usually  stiff  and  pungent.  In  the 
more  specialized  fishes  spines  are  usually  pres- 
ent, these  occupying  the  front  of  the  dorsal  and 
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anal  fins,  the  first  ray  of  the  ventral  fin  being 
also  spinous. 

The  fins  usually  present  are  of  two  kinds  — 
the  paired  fins  and  the  vertical  fins.  The  paired 
fins  are  represented  on  either  side  of  the  body, 
the  anterior  or  uppermost  pair,  the  pectoral  fins, 
representing  in  the  fish  the  arms  or  forelegs  of 
the  higher  vertebrates,  the  lower  or  posterior 
pair  (ventral  or  pelvic  fins)  representing  the 
hinder  legs.  The  vertical  fins  are  on  the  median 
line  of  the  body,  the  dorsal  on  the  back,  the 
caudal  on  the  tail,  and  the  anal  on  the  lower  side 
behind  the  body  cavity.  Each  of  these  fins  is 
subject  to  great  variation. 

The  vertical  fins,  with  their  appendages,  arise 


with  the  shoulder-girdle),  or  jugular  (in  front 
of  the  shoulder-girdle). 

Muscular  System  of  the  Fish. —  The  move- 
ment of  the  fins  is  accomplished  through  the 
agency  of  muscles.  These  organs  lie  band-like 
along  the  sides  of  the  body,  forming  the  flesh  of 
the  fish.  They  are  little  specialized,  and  not  as 
clearly  differentiated  as  in  the  higher  vertebrates. 
In  the  typical  fishes  there  are  several  distinct 
systems  of  muscles,  controlling  the  jaws,  the 
gills,  the  eyes,  and  the  different  fins.  The  largest 
of  these  is  the  great  lateral  muscle,  composed  of 
flake-like  segments,  these  corresponding  in  gen- 
eral in  number  to  the  numbers  of  vertebrae.  In 
general,  the  muscles  are  white  in  color  and  ten- 


Great  Laks  Whitefish   (Coregontts  clupeiformis). 
Showing  the  location  of  fins  and  mouth  parts    (after  Jordan  and  Evermann). 

15.  Eye. 

16.  Head. 

17.  Depth  of  body. 

18.  Base  of  caudal. 


8a.  Supplementary    maxillary. 
9.  Opercle. 

10.  Branchiostegals. 

11.  Caudal    peduncle. 


12.  Lateral   line. 

13.  Series       of       crosswise 
usually   counted. 

14.  Snout. 


I.  Dorsal   fin. 

3.  Adipose    dorsal. 

3.  Caudal   fin. 

4.  Anal   fin. 

5.  Peotoral  fin. 
«.  Ventral   fin.. 

7.  Lower  jaw  or  mandible. 

8.  Upper  jaw  or   maxillary. 

from  the  modification  and  specialization  of  a 
dorsal  median  fold  of  skin.  This  is  found  in 
embryos  and  in  the  lancelet  and  other  forms  of 
low  organization.  It  is  generally  believed  that 
the  paired  fins,  with  the  bones  which  support 
them,  have  been  derived  from  a  lateral  fold  of 
skin,  similarly  modified,  and  still  more  special- 
ized. As  to  this,  the  evidence  is  much  less  com- 
plete than  in  the  case  of  the  vertical  fins. 

At  the  base  of  each  ray  or  group  of  rays  in 
the  vertical  fins,  supporting  bones  are  developed. 
These  bones,  called  interspinal  bones,  stand  in 
some  definite  relation  to  the  bones  of  the  verte- 
bral column,  to  which,  however,  they  are  not 
directly  joined. 

The  pectoral  fin  is  attached,  by  means  of  cer- 
tain intermediate  bones,  to  the  shoulder-girdle. 
The  ventral  fin  is  similarly  joined  to  a  pelvis. 
The  pelvis  in  all  the  lower  fishes  is  detached 
from  the  rest  of  the  skeleton  and  placed  beneath 
the  body  cavity.  In  the  more  specialized  modem 
forms  the  pelvis  is  moved  forward,  usually  con- 
nected with  the  shoulder-girdle,  but  sometimes 
attached  at  the  throat  well  in  front  of  the  latter. 
In  accordance  with  the  insertion  of  the  pelvis, 
the  ventral  fins  are  said  to  be  abdominal  (free 
froni  the  shoulder-girdle),  thoracic  (connected 
Vol.  8  —  29 


scales 


19.  Distance  from  snout  to  nape  or 
occiput. 


der  in  substance.    In  a  few  fishes  muscular  tis- 
sues are  modified  into  electric  organs. 

The  skeleton  of  the  fish  is  cartilaginous  in 
the  more  primitive  forms,  bony  in  the  more  spe- 
cialized types.  In  all  cases  the  bones  contain 
less  of  mineral  matter  than  do  the  bones  of  the 
higher  vertebrates. 

Skeleton  of  the  Fish. —  In  the  process  of  de- 
velopment the  vertebral  column  is  built  up  on  a 
soft,  cartilaginous  cord  extending  lengthwise  of 
the  body,  called  the  notochord.  This  exists  in 
all  young  fishes,  and  is  more  or  less  completely 
persistent  through  life  in  the  more  primitive 
types,  as  the  lamprey  or  the  sturgeon.  This 
notochord  is  not  the  backbone,  but  it  indicates 
where  the  backbone  is  to  be.  In  the  higher 
forms  the  vertebrae  are  •  developed  around  it, 
strung  spool- fashion,  as  it  were,  until  finally  in 
most  recent  fishes  the  original  chord  is  entirely 
obliterated. 

Explanation  of  plate  of  the  skeleton  of  the 
striped  bass  (Roccus  lineatus)  after  Edwin 
Chapin  Starks. 

6.  Parietal, 


1.  Vomer. 

2.  Ethmoid. 

3.  Prefrontal. 

4.  Frontal. 

5.  Sphenotie- 


7.  Epiotic. 

8.  Supraoccipital. 

9.  Pterotic.^ 
10.  Opisthotic. 
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ti.  ExocdiMtal. 

12.  Basiocdpital. 

13.  Parasphenoid. 

14.  Basisphenoid. 

15.  Prootic. 

zo.  Alisphenoid. 
Hyomandibular. 


47.  Gill-rakers. 

48.  SupraorbitaL 


Symplectic. 

Quaarate. 

Pterygoid. 

Palatine. 

Mesopterygoid. 

Metaptervgoid. 

Preopcrcfc. 

Opercle. 

Subopercle. 

Interopercle. 


19. 

30. 

22, 
33. 
24. 

26. 

27.  Interopei 

a8.  Articular. 

29.  Angular. 

30.  Dentary. 

31.  Maxillary. 

32.  Prcmaxillary. 

33.  Interhyal. 

34.  Epihyal. 

35.  Ceratohyal. 

36.  Basihyal. 

37.  Glossohval. 
Urohyal. 
Branchiostegal. 
Basibranchials. 
Hypobranchials. 
Ceratobranchials. 

..    Epibranchials. 

44.  Suspensory  pharyngeal. 

45.  Upper       or       Superior 

pharyngeals. 

46.  Lower       or       Inferior 

pharyngeals. 


56. 

11: 
59. 
60. 
61 


49.  Preorbital. 

50.  Suborbitals. 

51.  Nasal. 

52.  Supra-temporaL 

53.  Post-temporal. 

54.  Supraclavide. 

55.  Clavicle. 
Postclavicle. 
Hypercoracoid. 
Hypocoracoid. 
Mesocoracoid. 
Actnosts. 
Pectoral  Rays. 

62.  Pelvic   Girdle. 

63.  Ventral  Spine. 

64.  Abdominal   vertebrae. 

65.  Caudal  vertebrae. 

66.  Centrum. 

67.  Neuropophyses. 

68.  Neural  spine. 

69.  Haemapophyses. 

70.  Haemal  spine. 

71.  Zygapophyses. 

72.  Parapophyses. 

73.  Rib. 

74.  Epipleural     spines     or 

Epipleurals. 

75.  Intemeural     spines    or 

Interneurals. 

76.  Dorsal  rays  and  spines. 

77.  Interhaemal     spines    or 

Interhaemals. 

78.  Anal  rays  and  spines. 

79.  Hypural. 

80.  Caudal  rays. 


use  the  terminology  now  adopted  by  Gill,  Starks» 
and  most  American  osteologists.  The  bones  of 
the  head  may  be  roughly  divided  into  those  of 
the  cranium,  the  jaws,  the  suspensory  (of  the 
lower  jaw),  the  gill-structures,  and  the  mem- 
brane-bones. The  latter,  on  the  outside  of  the 
head,  are  formed  by  ossification  of  the  skin,  and 
have  no  homologies  among  the  higher  verte- 
brates. They  are  also  wanting  in  the  sharks 
and  lampreys. 

The  shoulder-girdle  in  the  lower  forms  con- 
sists of  an  arch  of  cartilage.  In  the  progress 
of  specialization  this  is  divided  into  several 
pieces  as  indicated  in  the  plate.  It  is  se|)arate 
from  the  skulls  in  sharks  and  skates,  as  m  the 
higher  vertebrates.  In  the  typical  fishes  its  up- 
permost bone  (post-temporal)  is  joined  to  the 
temporal  bone  of  the  cranium.  In  some  groups 
it  is  immovably  consolidated  with  the  latter.  In 
the  eels,  by  a  process  of  degeneration,  it  loses  its 
connection  with  the  skull.  The  pelvis  in  fishes 
usually  consists  of  a  single  bone  on  either  side, 
more  or  less  fully  coalesced  with  its  fellow. 


The  skull  of  the  fish  consists  of  a  great  va- 
riety of  bones,  the  names  of  which  are  given  on 
the  accompanying  plate.  In  the  naming  of  the 
bones  of  the  head  and  shoulder-girdle  of  fishes 
great  confusion  has  arisen.  This  is  due  mainly 
to  ineffective  attempts  to  trace  the  homologies 
of  these  bones  with  bones  occupying  similar  po- 
sitions in  the  skeleton  of  man;  while,  no  doubt, 
the  skeleton  of  the  higher  vertebrates  is  derived 
by  descent  from  that  of  primitive  fishes,  homol- 
ogies can  be  traced  only  m  a  general  way.  The 
skull  of  the  one  corresponds  to  the  skull  of  the 
other,  but  the  specialized  fishes  have  developed 
many  more  bones  than  were  found  in  ancestral 
types,  and  many  more  than  exist  in  man.  In 
like  fashion  the  shoulder-girdle  in  the  one  repre- 
sents that  of  the  other,  but  the  fish  has  more 
bones  than  can  be  covered  by  the  names  scapula, 
coracoid,  and  clavicle. 


Stkipio    Bass    (^occnt    Kneatus). 
(after  Starks). 


Branchial    arches 


40.  Basibranchials. 

41.  Hypobranchials. 

42.  Ceratobranchials. 


43.  Epibranchials. 

44.  Suspensory  pharyngeal. 

45.  Upper  pharyngeal. 


Buffalo-Fish      (Ictiobus     bubalus).    Inner     view     •! 
shoulder-girdle,  showing  mesocoracoid  arch. 


55.  Clavicle. 

57.  Hypercoracoid. 

58.  Hypocoracoid. 


59.  Mesocoracoid. 

60.  Actinosts. 

61.  Pectoral  rays. 


In  the  accompanying  plate  of  the  bones  of  the 
striped  bass   (after  Edwin  Chapin  Starks)   we 


The  vertebral  column  may  be  divided  into  ab- 
dominal and  caudal  vertebrae.  The  former  have 
their  lower  processes  divergent,  to  include  the 
body  cavity.  In  the  caudal  vertebrae,  the  haemal 
processes  unite,  leaving  opening  only  for  the 
haemal  canal  or  place  of  the  large  artery.  The 
neural  processes  of  each  vertebrae  unite  above 
the  centrum  or  body  of  the  vertebra,  leaving 
space  for  the  spinal  cord.  The  pointed  upper 
continuation  of  each  is  called  the  neural  spine, 
as  the  downward  projection  is  called  the  haemal 
spine.  In  the  primitive  fishes  generally  the  tail 
is  extended  to  a  point,  the  last  vertebra  being 
progressively  reduced,  and  the  caudal  fin  lying 
below  the  axis.  This  forms  the  heterocercal  tail, 
characteristic  of  the  shark,  sturgeon,  and  of 
various  extinct  types  of  fish.  In  the  modem 
types,  the  vertebrae  cease  more  or  less  abruptly 
at  the  base  of  the  caudal  fin,  the  tail  being 
homocercal. 

The  number  of  vertebrae  is  least  in  the  more 
specialized,  spiny-rayed  fishes.    In  several  fam- 
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ilies  of  these  there  are  24  vertebrae,  10  abdominal 
and  14  caudal    This  number  is  much  greater  in 
all  the  soft-rayed  and  all  the  primitive  forms. 
It  is  also  materially  increased  by  a  process  of 
dc^generation  in  most  arctic  or  subarctic  deriv- 
atives from  these  families,  and  in  general  in 
fresh-water,   pelagic,   and   deep-sea    forms    de- 
rived from  forms  having  24  vertebrae.     In  cold 
'  waters,  fresh  waters,  ana  the  oceanic  abysses,  the 
processes  of  competition  called  natural  selection 
,are  apparently  less  active,  and  we  have  the  phe- 
'  nomenon  of  reduction  of  parts  with  the  increase 
\  in  number  of  similar  structures. 

The  cause  for  the  vegetative  increase  in  the 
*  numbers  of  vertebrae  as  we  leave  the  tropical 
shores  may  perhaps  be  found  in  the  reduction  of 
the  stress  of  natural  selection.  For  such  •cessa- 
tion of  selection^  the  name  panmixia  has  been 
suggested  by  Dr.  August  Weismann.  It  should 
be  noticed  that  the  increase  in  the  number  of 
vertebrae  is  accompanied,  necessarily,  by  the  loss 
of  importance  and  the  reduction  of  specializa- 
tion in  each  individual  one.  In  this  change  the 
fin-rays  usually  share,  there  being  a  greater 
number,  as  a  rule,  in  forms  outside  the  tropics 
as  compared  with  similar  forms  on  warm 
shores. 

Organs  of  Nutrition, —  The  organs  of  nutri- 
tion in  the  fish  are  generally  homologous  with 
those  of  higher  vertebrates.  Some  fish  feed  ex- 
clusively on  vegetable  food.  These  have  gen- 
erally incisor-like  teeth  loosely  planted  in  the 
gums,  and  a  greatly  elon^te  alimentary  canal. 

Most  fishes  feed  on  animal  food,  other  fishes, 
crustaceans,  mollusks,  worms,  insects,  and  what- 
ever else  may  be  found  in  the  sea.  The  mouth 
and  teeth  are  adapted  to  the  kind  of  food,  and 
"  the  varieties  in  lorm  and  armature  are  even 
more  varied  than  the  forms  of  the  body  among 
fishes. 

The  mouth  is  usually  capacious.  It  may 
have  no  teeth;  it  may  have  teeth  on  the  jaws 
only,  or  any  bone  in  its  circumference  may  be 
armed  with  them.  In  most  fishes  additional 
teeth  of  one  sort  or  another  may  be  found  on 
the  pharyngeals,  in  the  gullet  behind  the  gills. 

The  stomach  may  be  U-shaped — an  opening 
at  either  end  —  or  it  may  have  the  form  of  a 
blind  sac,  the  two  openings  close  together. 
Often  glands,  called  pyloric  caeca,  secreting  a 
digestive  fluid,  occur  at  the  end  of  the  stomach, 
llie  intestine  may  be  a  single  tube,  or  it  may  be 
variously  complicated,  wound  in  spiral,  or  as  in 
the  sharks,  having  its  surface  increased  by  means 
of  a  spiral  valve  within.  The  liver,  gall-bladder, 
and  spleen  are  usually  developed  in  fishes  much 
as  in  the  higher  forms. 

Fishes  lack  salivary  glands.  The  tongue  is 
cartilaginous  or  bony,  with  few  nerves  of  taste, 
although  taste  buds  may  exist  in  the  barbels, 
as  in  the  cat-fish.  Kidneys  lie  along  the  inner 
edge  of  the  backbone,  less  specialized  than  in  the 
hi^er  vertebrates,  their  ducts  leading  into  a 
common  cloaca.  In  the  lower  fish-like  forms 
(lancelets)  the  structures  which  serve  the  pur- 
pose of  kidneys  bear  a  close  resemblance  to 
similar  glands   (nephridia)  in  worms. 

Organs  of  Resptraiion  and  Circulation. —  In 
the  lowest  fish-like  forms  (kincelets),  the  heart 
is  reduced  to  a  simple  pulsating  tube.  In  the 
typical  fishes  it  consists  mainly  of  three  parts, 
the  auricle,  the  ventricle,  and  a  thickened  part 
of  the  large  artery,  known  as  the  butbus  arter^ 
iosus.    These  parts  correspond  in  a  general  way 


to  right  auricle  and  right  ventricle  in  the  higher 
vertebrates.  The  blood  reaches  the  hcait  from 
the  vein-system  of  the  body.  It  is  passed  from 
auricle  to  ventricle,  then  sent  through  a  large 
artery  to  the  gills  to  be  purified.  From  the  gills 
it  is  distributed  through  the  main  artery  or  aorta 
to  the  different  parts  of  the  body,  to  be  again 
gathered  up  from  the  capillaries  into  the  veins. 

It  is  not  returned  to  the  heart  after  purifica- 
tion, as  in  the  higher  vertebrates.  Its  flow  is 
therefore  relatively  sluggish,  and,  as  in  reptiles 
and  amphibians,  its  temperature  is  little  above 
that  of  the  environment.  In  some  of  the  more 
primitive  fishes  the  heart  is  more  complex  than 
m  the  typical  forms,  the  arterial  bulb  being  pro- 
vided with  a  large  number  of  valves. 

All  the  chordate  animals,  including  the  tun- 
icates  and  the  Enter opneusta,  have  the  purifica- 
tion of  the  blood  effected  through  some  form  of 
gill-slit.  In  the  lower  forms  these  are  merely 
slits,  admitting  water  to  the  pharynx,  where  it 
comes  in  contact  with  thin  membranes  covering 
capillaries  filled  with  blood. 

In  the  typical  fishes  a  much  more  elaborate 
apparatus  is  developed.  There  are  usually  five 
long  bony  arches  attached  to  the  cranium  above 
and  to  the  base  of  the  tongue  below.  Each  of 
these  has  two  rows  of  slender  filaments,  the  gills. 
The  blood  flows  in  and  out  of  these  filaments, 
where  it  comes  in  contact  with  the  water.  This 
water  is  swallowed  through  the  mouth,  and  is 
forced  out  through  the  gill-opening.  Behind 
the  true  gill-arches  is  a  fifth  arch,  more  or  less 
similar,  usually  without  gills,  being  modified  to 
form  a  pair  of  gullet-jaws,  the  pharyngeals.  On 
the  anterior  edge  of  the  first  gill-arch  is  a  series 
of  projections,  sometimes  forming  a  straining 
apparatus.  These  are  the  pharyngeals.  A  small 
accessory  gill,  the  pseudobranchia,  is  usually 
developed  on  the  inner  side  of  the  opercle  or 
gill-cover. 

In  sharks  and  skates,  the  gills  are  fastened  by 
their  longer  side,  like  the  leaves  of  a  book.  Tn 
other  groups  there  are  many  minor  modifica- 
tions. 

In  the  sharks  and  skates  there  is  no  trace  of 
lung  or  air-bladder.  In  the  more  primitive 
forms  ancestral  to  the  true  fishes,  there  is  a 
well-developed  lung,  which  assists  in  the  purifi- 
cation of  the  blood  in  exactly  the  same  way  as 
the  lung  of  the  higher  vertebrates.  Most  of  the 
forms  known  or  supposed  to  possess  lungs 
(Dipneusta,  Crossopterygii,  Ganotdeii)  are  now 
extinct.  In  the  few  living  forms  with  this  char- 
acter (Neoceratodus,  Lepidosiren,  Proiopterus, 
Polypterus,  Lepisosteus,  and  Amia)  this  lung  is 
either  of  one  or  two  lobes.  It  is  connected  by 
a  trachea  with  the  pharynx.  In  the  earliest 
forms  this  windpipe  opens  below  the  oesophagus, 
as  in  the  higher  vertebrates,  but  in  the  other 
forms,  the  opening  is  transferred  to  the  dorsal 
side.  These  early  fishes  were  therefore  literally 
amphibious,  being  capable  both  of  breathing  at- 
mospheric air  with  the  lungs,  and  the  air  dis- 
solved in  water,  with  the  gills.  There  is  little 
doubt  that  from  some  of  these  forms,  probably 
crossopterygians,  the  whole  series  of  land  verte- 
brates is  descended,  while  from  the  same  stock 
has  arisen  the  great  body  of  the  typical  or  bony 
fishes.  In  the  former  case  we  have  the  gradual 
obliteration  of  the  gills,  which  are  developed 
only  in  embryonic  or  larval  stages.  Among  the 
typical  fished  we  have  the  gradual  degeneration 
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of  the  lung  and  the  loss  of  its  function  as  a 
breathing-organ. 

In  this  case  we  have  first  the  reduction  of  the 
lung  to  a  single  sac,  the  loss  of  its  cellular  struc- 
ture. It  assumes  in  the  soft-rayed  fishes  the 
form  of  an  empty  sac,  sometimes  divided  by  a 
cross-constriction,  the  anterior  part  connected 
with  the  oesophagus  by  a  very  slender  membran- 
ous tube.  This  tube  is  gradually  lost  in  the 
spiny-rayed  fishes,  no  trace  of  it  usually  exist- 
ing except  in  the  embryo.  The  airbladder  is 
then  a  hollow  sac,  filled  with  air  containing  an 
excess  of  nitrogen,  this  air  being  secreted  from 
the  blood  of  the  fish.  The  air-bladder  has  some 
value  in  enabling  the  fish  to  hold  itself  in  place 
in  the  water.  In  pelagic  fishes,  and  in  fishes 
which  habitually  lie  on  the  bottom,  the  air-blad- 
der is  often  greatly  reduced,  or  entirely  obliter- 
ated, when  the  fish  is  fully  developed.  The  dif- 
ferent stages  of  the  air-bladder  must  be  looked 
on  as  steps  toward  the  gradual  loss  of  the  lung, 
an  organ  which  becomes  progressively  less  im- 
portant in  the  more  complete  adjustment  of  the 
fish  to  continuous  life  in  the  water. 

The  Organs  of  Sense. —  The  sense-organs  of 
the  fish  correspond  in  general  to  those  of  the 
higher  vertebrates.  The  sense  of  taste  is,  how- 
ever, feeble,  and  that  of  hearing  is  muffled 
and  without  much  power  of  acute  discrimina- 
tion. The  sense  of  smell  resides  in  the  nostrils, 
which  have  no  relation  to  the  work  of  breathing. 
No  fish  breathes  through  its  nostrils,  and  only 
in  a  few  of  the  more  generalized  types  does  the 
nostril  pierce  through  the  roof  of  the  mouth. 
In  the  bony  fishes  the  nostrils  are  cavities,  one 
on  either  side,  lined  with  delicate  or  fringed 
membrane,  well  provided  with  blood-vessels,  as 
with  nerves  from  the  olfactory  lobe.  In  most 
cases  each  nasal  cavity  has  two  external  open- 
ings, either  simple  or,  with  the  rim  of  the  nos- 
tril, forming  a  papilla  or  barbel.  The  openings 
may  be  round,  slit-like,  pore-like^  or  may  have 
various  other  forms.  In  certam  families  of 
bony  fishes  there  is  but  one  opening  to  each 
nostril.  In  the  sharks,  rays,  and  chimaeras  there 
is  also  but  one  opening  on  either  side,  and  the 
nostril  is  larger  and  highly  specialized,  with 
valvular  flaps  controlled  by  muscles  which  en- 
able them  *to  scent  actively  as  well  as  to  smell 
passively.'^ 

In  the  lancelet  there  is  a  single  median  nos- 
tril, a  small  depression  at  the  front  of  the  body 
covered  by  ciliated  membrane.  In  the  hagfish 
the  single  median  nostril  pierces  the  roof  of  the 
mouth,  and  is  strengthened  by  cartilaginous  rings, 
like  those  of  the  windpipe.  In  the  lamprey  tne 
single  median  nostril  leads  to  a  blind  sac.  In 
all  other  fishes  there  is  a  nasal  sac  on  either  side 
of  the  head.  There  is  no  doubt  that  the  sense 
of  smell  in  fishes  is  relatively  acute,  and  that 
the  odor  of  their  prey  attracts  them  to  it.  It  is 
known  that  flesh,  blood,  or  a  decaying  carcass 
will  attract  sharks,  and  other  predator>'  fish  are 
drawn  in  a  similar  manner.  At  the  samte  time, 
the  strength  of  this  function  is  yet  to  be  tested 
by  experiments. 

The  Organs  of  Sight — The  eyes  of  fishes 
differ  from  those  of  the  higher  vertebrates 
mainly  in  the  spherical  form  of  the  crystalline 
lens.  This  extreme  convexity  is  necessary  be- 
cause the  lens  itself  is  not  very  much  denser 
than  the  fluid  in  which  the  fishes  live.  The 
eyes  vary  much  in  size,  and  somewhat  in  form 
and  position.    They  are  larger  in  fishes  living  at 


a  moderate  depth  than  in  shore-fishes  or  river- 
fishes.  At  great  depths,  as  a  mile  or  more,  where 
all  light  is  lost,  they  become  aborted  or  rudi- 
mentary, and  may  be  covered  by  the  skin.  Often 
species  with  very  large  eyes,  making  the  most 
of  a  little  lightj  or  of  light  from  their  own  lumi- 
nous spots,  Will  inhabit  the  same  depths  with 
fishes  having  very  small  eyes,  or  eyes  useless  for 
seeing,  retained  as  vestigial  structures  through 
heredity.  Fishes  which  live  in  caves  become 
also  blind,  the  structures  showing  every  pos- 
sible phase  of  degradation.  The  details  of  this 
gradual  loss  of  eyes,  either  through  reversed 
selection  or  hypothetically  through  inheritance 
of  atrophy  produced  by  disuse,  have  been  given 
in  a  number  of  memoirs  on  the  blind  fishes  of 
the  caves  of  Kentucky,  Missouri,  and  Cuba  by 
Dr.  Carl  H.  Eigenmana 

Many  of  the  sharks  possess  a  distinct  nicti- 
tating membrane  or  special  eyelid,  moved  by  a 
set  of  muscles.  The  iris  in  most  fishes  surrounds 
a  round  pupil,  without  much  power  of  contrac- 
tion. It  is  frequently  brightly  colored,  red, 
orange,  black,  blue,  or  green. 

In  the  lowest  of  the  fiih-like  forms,  the  lance- 
let, the  eye  is  simply  a  minute  speck  coated  by 
black  pigment,  connected  with  the  spinal  cord 
by  a  short  nerve.  In  the  development  of  such 
a  pigment-spot  the  vertebrate  eye  doubtless  has 
its  origin.  In  the  hagfishes,  which  stand  next 
highest  in  the  series,  the  eye,  still  incomplete,  is 
very  small  and  hidden  by  the  skin  and  muscles. 
This  condition  is  very  different  from  that  of 
the  blind  fishes  of  the  higher  groups,  in  which 
the  eye  is  lost  through  atrophy,  because  in  life 
in  caves,  or  under  rocks,  the  organ  is  no  longer 
necessary. 

The  Ear  of  the  Fish. —  The  ear  of  the  typical 
fish  consists  of  the  labyrinth  only,  including  the 
vestibule  and  three  semi-circular  canals,  these 
dilating  into  one  or  more  sacs  which  contain 
large,  loose  bones,  the  ear-stones  or  otoliths. 
There  is  no  external  ear,  no  tjmipanum,  and  no 
Eustachian  tube.  The  ear-sac  on  each  side  is 
lodged  in  the  skull  or  at  the  base  of  the  cranial 
cavity.  It  is  commonly  surrounded  by  bone,  but 
sometimes  it  lies  near  a  fontanel  or  opening  in 
the  skull  above. 

The  otoliths,  two  in  each  labyrinth,  are  us- 
ually large  firm  bones  with  enameled  surface 
and  peculiar  grooves  and  markings.  Each  spe- 
cies has  its  peculiar  type,  but  they  vary  much 
in  different  groups  of  fishes.  The  sense  of  hear- 
ing in  fishes  cannot  be  very  acute,  and  is  prob- 
ably confined  chiefly  to  the  perception  of  dis- 
turbances in  the  water.  Most  movements  of  the 
fish  are  governed  by  sight  rather  than  by  sound. 

Voices  of  Fishes. —  Some  fishes  make  distinct 
noises,  variously  described  as  quivering,  grunt- 
ing, grating,  or  singing.  The  name  grunt  is 
applied  to  species  of  Htemulon  and  related 
genera,  and  fairly  describes  the  sound  these 
fishes  make.  The  Spanish  name  ronco  or  ron- 
cador  (grunter  or  snorer)  is  applied  to  several 
fishes,  both  sciaenoid  and  hsemuloid.  The  noise 
made  by  these  fishes  may  be  produced  by  forcing 
air  from  part  to  part  of  the  complex  air-bladder, 
or  it  may  be  due  to  grating  one  on  another  of 
the  large  pharyngeals.  The  grating  sounds 
arise,  no  doubt,  from  the  pharyngeals,  while  the 
quivering  or  singing  sounds  arise  in  the  air- 
bladder.  The  midshipman,  Ponchthys  notatus, 
is  often  called  singing-fish,  from  a  peculiar 
sound  it  emits.    These  sounds  may  possibly  be 
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useful  to  the  species,  but  they  are  not  well  dif- 
ierentiated,  nor  have  they  been  so  investigated 
as  to  be  well  understood. 

Sense  of  Taste, —  It  is  probably  certain  that 
fishes  possess  a  sense  of  taste,  though  it  is  little 
differentiated,  and  is  in  some  species  located  in 
the  barbels  about  the  mouth.  The  tongue  is 
without  delicate  membranes  or  power  of  mo- 
tion. In  some  fishes  certain  parts  of  the  palate 
or  pharyngeal  region  are  well  supplied  with 
nerves,  but  no  direct  evidence  exists  that  these 
have  a  function  of  discrimination  among  foods. 
Fishes  swallow  their  food  very  rapidly,  often 
whole;  and  mastication,  when  it  takes  place, 
is  a  crushing  or  cutting  process,  not  one  likely 
to  be  affected  by  the  taste  of  the  food. 

Sense  of  Touch. —  The  sense  of  touch  is  bet- 
ter developed  among  fishes.  Most  of  them  flee 
from  contact  with  actively  moving  objects. 
Many  fishes  use  sensitive  structures  as  a  means 
of  exploring  the  bottom,  or  of  feeling  their  way 
to  their  food.  The  barbel  or  fleshy  filament, 
wherever  developed,  is  an  oigan  of  touch.  In 
some  fishes,  as  the  moray,  barbels  are  outgrowths 
from  the  nostrils.  In  the  catfish  the  principal 
barbel  grows  from  the  rudimentary  maxillary 
bone.  In  the  homed  dace  and  gudgeon  the  lit- 
tle barbel  is  attached  to  the  maxillary.  In  other 
fishes  barbels  grow  from  the  skin  of  the  chin 
or  snout.  In  the  goat-fish  and  surmullet  the  two 
chin-barbels  are  highly  specialized.  In  the  cod- 
fish the  single  beard  is  little  developed.  In  the 
gurnards  and  related  forms,  the  lower  rays  of 
the  pectoral  are  separate  and  barbel-like.  De- 
tached rays  of  this  sort  are  found  in  the  thread- 
fins,  and  in  various  other  fishes.  Barbels  or 
fleshy  flaps  are  often  developed  over  the  eyes, 
and  sometimes  on  the  scales  or  the  fins. 

The  sense  of  pain  is  very  feeble  among  fishes. 
A  trout  has  been  known  to  bite  at  its  own  eye, 
placed  on  a  hook,  and  similar  insensibility  has 
been  noted  in  the  pike  and  other  fishes.  *The 
Greenland  shark,  when  feeding  on  the  carcass 
of  a  whale,  allows  itself  to  be  repeatedly  stabbed 
in  the  head  when  abandoning  its  prey.^ 

The  Nervous  System. —  The  nervous  system 
in  the  fish,  as  in  the  higher  vertebrates,  consists 
of  brain  and  spinal  cord,  with  sensory  or  affer- 
ent and  motor  or  efferent  nerves.  As  in  other 
vertebrates,  the  nerve-substance  is  divided  into 
gray  matter  and  white  matter,  or  nerve-cells  and 
nerve-fibres.  In  the  fish,  however,  the  whole 
nervous  system  is  relatively  small,  its  structures 
feeble,  and  the  gray  matter  less  developed  than 
in  the  higher  forms.  According  to  Giinther, 
the  brain  in  the  pike  (Esox)  forms  but  i-i305th 
part  of  the  weight  of  the  body;  in  the  burbot 
(Lota)  about  i -720th  part. 

The  cranium  in  fishes  is  relatively  small,  but 
the  brain  does  not  nearly  fill  its  cavity,  the  space 
between  the  dura  mater,  which  Hnes  the  skull 
cavity,  and  the  arachnoid  membrane,  which  en- 
velops the  brain,  being  filled  with  a  soft  fluid 
containing  a  quantity  of  fat. 

It  is  most  convenient  to  examine  the  fish- 
brain  in  its  higher  stages  of  development,  as 
seen  in  the  sun-fish,  striped  bass  or  perch.  As 
seen  from  above,  the  brain  of  a  typical  fish 
seems  to  consist  of  five  lobes  or  ganglia,  four  of 
them  in  pairs,  the  fifth  posterior  to  these  on 
the  median  line.  The  posterior  lobe  is  the  cere- 
bellam  or  metencephalon,  and  it  rests  on  the 
^oadened  termination  of  the  spinal  cord,  called 
the  medulla  oblongata. 


In  front  of  the  cerebellum  lies  the  largest 
pair  of  lobes,  each  of  them  hollow,  the  optic 
nerves  being  attached  to  the  lower  surface. 
These  are  known  as  the  optic  lobes  or  mesen- 
cephalon. In  front  of  these  lie  the  two  lobes  of 
the  cerebrum,  also  called  the  hemispheres,  the 
prosencephalon.  These  lobes  are  usually  small- 
er than  the  optic  lobes  and  solid.  In  some  fishes 
they  are  covered  by  a  fold,  but  are  never  cor- 
rugated, as  is  the  brain  of  the  higher  animals. 
In  front  of  the  cerebrum  lie  the  two  small  olfac- 
tory lobes,  which  receive  the  large  olfactory 
nerves  from  the  nostrils. 

In  the  hollow  of  the  optic  lobe  are  small  pro- 
tuberances, supposed  to  represent  the  corpora 
quadrigemina  of  the  higher  vertebrates.  From 
its  lower  surface  is  suspended  the  hypophysis  or 
pituitary  gland. 

In  most  of  the  bony  fishes  the  structure  of 
the  brain  does  not  differ  materially  from  that 
seen  in  the  perch.  In  the  sturgeon,  however, 
the  parts  are  more  widely  separated,  so  that  the 
connecting  nerve-substance  is  more  clearly  seen 
between  the  several  parts.  In  the  dipnoans  the 
cerebral  hemispheres  are  united,  while  the  optic 
lobe  and  cerebellum  are  very  small.  In  the 
sharks  and  rays  the  large  cerebral  hemispheres 
are  usually  coalescent  into  one,  and  the  oliactory 
nerves  dilate  into  large  ganglia  below  the  nos- 
trils. The  optic  lobes  are  smaller  than  the  hem- 
ispheres and  also  coalescent.  The  cerebellum 
is  very  large,  and  the  surface  of  the  medulla 
oblongata  is  more  or  less  modified  or  special- 
ized. 

Besides  the  structures  noted  in  other  fishes, 
the  epiphysis  or  pineal  organ  is  largely  developed 
in  sharks,  and  traces  of  it  are  found  in  most  or 
all  of  the  higher  vertebrates.  In  some  of  the 
lizards  this  epiphysis  is  largely  developed,  bear- 
in  at  its  tip  a  rudimentary  eye.  This  leaves  no 
doubt  that  in  these  forms  it  has  an  optic  func- 
tion. For  this  reason  the  structure,  wherever 
found,  has  been  regarded  as  a  rudimentary  eye, 
and  the  *^pineal  eye*  has  been  called  the  *un- 
paired  median  eye  of  chordate*  animals. 

It  has  been  supposed  that  this  eye,  once  pos- 
sessed by  all  vetrebrate  forms,  has  been  grad- 
ually lost  with  the  better  development  of  the 
paired  eyes,  being  best  preservd  in  reptiles  as 
*an  outcome  of  the  life-habit  which  concealed 
the  animal  in  sand  or  mud  and  allowed  the  fore- 
head surface  alone  to  protrude,  the  median  eye 
thus  preserving  its  ancestral  value  in  enabling 
the  animal  to  look  directly  upward  and  back- 
ward.* In  none  of  the  fishes  is  the  epiphysis 
more  than  a  nervous  enlargement,  and  neither 
in  fishes  nor  in  amphibia  is  there  the  slightest 
suggestion  of  its  connection  with  vision.  It 
seems  probable,  as  suggested  by  Dr.  Hertwig, 
that  the  original  function  of  the  pineal  body  was 
a  nervous  one,  and  that  its  connection  with,  or 
development  into,  a  median  eye  in  lizards  was 
a  modification  of  a  secondary  character. 

The  brain  of  the  cyclostomes  (hagfishes  and 
lampreys)  differs  widely  from  that  of  the  higher 
fishes,  and  the  homologies  of  the  different  parts 
are  still  uncertain.  The  different  ganglia  are  all 
solid  and  are  placed  in  pairs.  It  is  thought  that 
the  cerebellum  is  wanting  in  these  fishes,  or  rep- 
resented by  a  narrow  commissure  (corpus  resti- 
fornie)  across  the  front  of  the  medulla.  In  the 
lancelet  there  is  no  trace  of  brain,  the  band-like 
spinal  cord  tapering  toward  either  end.  t 
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The  spinal  cord  extends  from  the  brain  to  the 
taiL  passing  through  the  neural  arches  of  the 
different  vertebrae  when  these  are  developed.  In 
the  higher  fishes  it  is  cylindrical  and  inelastic. 
In  a  few  fishes  (head-fish,  trunk-fish)  in  which 
the  posterior  part  of  the  body  is  shortened  or 
degenerate,  the  spinal  cord  is  much  shortened, 
and  replaced  behind  by  a  structure  called  cauda 
equina.  In  the  head-fish  it  has  shrunk  into  ^*a 
short  and  conical  appendage  to  the  brain.^  In 
the  cyclostomes  and  chimaeras  the  spinal  cord  is 
elastic,  and  more  or  less  flattened  or  band-like, 
at  least  posteriorly. 

The  nerves  of  the  fish  correspond  in  place 
and  function  with  those  of  the  higher  animals. 
They  are,  however,  fewer  in  number,  both  large 
nerve-trunks  and  smaller  nerves  being  less  de- 
veloped than  in  higher  forms.  The  olfactory 
nerves  and  optic  nerves  may  be  regarded  as  out- 

frowths  of  the  brain.  The  olfactory  nerves,  or 
rst  pair,  extend  through  the  ethmoid  bone  to 
the  nasal  cavity,  which  is  typically  a  blind  sac, 
with  two  roundish  openings,  but  is  subject  to 
many  variations.  The  optic  nerves,  or  second 
pair,  extend  from  the  eye  to  the  base  of  the 
optic  lobes.  In  cyclostomes  these  nerves  run 
from  each  eye  to  the  lobe  of  its  own  side.  In  the 
bony  fishes  or  Teleostci  each  runs  from  the  eye 
to  the  lobe  of  the  opposite  side.  In  the  sharks, 
rays,  chimaeras,  and  ganoids  the  two  optic 
nerves  are  joined  in  a  chiasma  as  in  the  higher 
vertebrates.  The  other  nerves  arising  in  the 
brain  need  not  be  mentioned  in  detail. 

A  sympathetic  system  coresponding  to  that 
found  in  the  higher  vertebrates  is  found  in  all 
the  Teleostei  or  bony  fishes,  and  in  the  body  of 
sharks  and  rays  when  it  is  not  extended  to  the 
head. 

The  operations  of  the  nervous  system  in 
fishes  are  essentially  those  of  the  higher  verte- 
brates, the  instincts  being  relatively  weak  and 
the  intellect  or  power  of  choice  among  competing 
responses  to  external  stimulus  being  apparently 
wanting.  All  acts  of  the  fish  may  be  regarded 
as  reflex,  the  results  of  external  stimulus  or  of 
stimulus  arising  within  the  body  of  the  fish. 
These  actions  in  each  species  tend  to  run  in 
grooves  or  to  be  repeated  in  a  special  way  for 
each  species.  These  ways  constitute  the  habits 
of  the  fish. 

Organs  of  Reproduction. —  In  most  fishes  the 
germ-cells  are  produced  in  large  sacs  (ovaries, 
testes)  arranged  symmetrically  one  on  either 
side  of  the  posterior  part  of  the  abdominal  cav- 
ity. The  sexes  are  generally  but  not  always  sim- 
ilar externally,  and  may  be  distinguished  on 
dissection  by  the  difference  between  the  sperm- 
cells  and  the  ova.  The  ovary  with  its  eggs  is 
more  yellow  in  color  and  the  contained  cells 
appear  granular.  The  testes  are  whitish  or  pink- 
ish, their  secretion  milk-like  and,  to  the  naked 
eye,  not  granular. 

In  a  very  few  cases  both  organs  have  been 
found  in  the  same  fish  as  in  Serranus,  but  all 
fishes  seem  to  be  normally  dioecious,  the  two 
sexes  in  different  individuals.  There  are  no  ex- 
ternal genital  organs,  but  in  some  species  a  pa- 
pilla or  tube  is  developed  at  the  end  of  the  uro- 
genital sinus.  This  may  exist  in  the  breeding 
season  only,  as  in  fresh-water  lampreys,  or  it 
may  persist  through  life,  as  in  some  gobies. 

The  great  majority  of  fishes  are  oviparous, 
the  egg-cells  being  fertilized  after  deposition. 
The  eggs  are  laid  in  gravel  or  sand  or  other 


places  suitable  for  the  species,  and  the  milt  or 
sperm-celb  of  the  male  is  discharged  over  or 
among  them  in  the  water.  A  very  small  quan- 
tity of  the  sperm-fluid  may  impregnate  a  large 
number  of  eggs.  In  a  number  of  families  the 
species  are  ovoviviparous,  the  eggs  being  hatched 
in  the  ovary  or  in  a  dilated  part  of  the  oviduct. 
In  no  case  is  a  real  uterus  developed.  In  the 
case  of  viviparous  fishes  actual  copulation  takes 
place,  and  there  is  usually  a  modification  of 
some  organ  to  effect  transfer  of  the  sperm-cells. 
This  may  be  the  sword-shaped  form  of  the  anal 
fin  in  many  top-minnows,  the  fin  itself  being 
placed  in  advance  of  its  usual  position. 

It  may  be  an  alteration  of  the  structure  of 
part  of  the  anal  fin  as  in  the  surf-fishes  (Embio- 
tocidct) ;  or,  as  in  the  Elasmobranchi,  large 
bony  organs  (claspers)  may  be  developed  from 
the  ventral  fins. 

In  some  viviparous  fishes,  as  the  rock-fishes 
and  rose-fishes,  the  young  fishes  are  very  minute 
at  birth.  In  others,  as  the  surf-fishes,  they  are 
relatively  large  and  few  in  number.  In  the 
viviparous  sharks,  which  constitute  the  majority 
of  the  species,  the  young  are  large  at  birth  and 
prepared  to  take  care  of  themselves. 

The  eggs  of  fishes  vary  much  in  size  and 
form.  In  those  sharks  and  rays  which  lay  eggs 
the  ova  are  deposited  in  a  homy  egg-case,  in 
color  and  texture  suggesting  the  kelp  in  which 
they  are  laid.  The  eggs  of  the  bull-head  sharks 
(Meter odontus)  are  spirally  twisted,  those  of 
the  cat-sharks  (Scyliorhinida)  quadrate,  with 
long  filaments  at  the  angles.  Those  of  rays  are 
wheelbarrow-shaped,  with  four  handles.  One 
egg-case  may  sometimes  contain  several  eggs, 
and  develop  several  young.  The  eggs  of  lance- 
lets  are  small,  but  those  of  hagfishes  and  lam- 
preys are  large,  ovate,  with  fibres  at  each  end, 
each  with  a  triple  hook  at  tip.  The  chimaeras 
have  also  large  egg-cases,  oblong  in  form. 

In  the  higher  fishes  the  eggs  are  spherical, 
large  or  small  according  to  the  species,  and 
varying  in  the  firmness  of  their  outer  walls.  All 
contain  food-yolk  from  which  the  embryo  in  its 
earlier  stages  is  fed.  The  eggs  of  the  eel  (An- 
guilla)  are  microscopic.  According  to  Giinther, 
25,000  eggs  have  been  counted  in  the  herring, 
155,000  in  the  lumpfish,  3,500,000  in  the  halibut, 
7,635,200  in  the  sturgeon,  and  9,344,000  in  the 
cod.  Smaller  numbers  are  found  in  species  with 
large  ova.  Where  an  oviduct  is  present,*  the 
eggs  are  often  poured  out  in  glutinous  masses, 
as  in  the  bass.  When,  as  in  the  salmon,  there 
is  no  oviduct,  the  eggs  lie  separate  and  do  not 
cohere  together.  It  is  only  with  the  latter  class 
of  fishes,  those  in  which  the  eggs  remain  distinct, 
that  artificial  impregnation  and  hatching  are 
practicable.  In  this  regard,  the  value  of  the 
salmon  and  trout  is  pre-eminent.  In  some  fishes 
the  ovary  of  but  one  side  is  developed. 

In  most  fishes  the  parents  take  no  care  of 
their  eggs  or  young.  In  a  catfish  (Buno- 
cephalus)  the  eggs  adhere  to  the  under  surface 
of  the  females.  In  a  kind  of  pipefish  (Sole^ 
nostomus)  a  large  pouch  for  retention  of  the 
eggs  is  formed  on  the  belly  of  the  female.  In 
the  sea-horses  and  pipefishes  a  pouch  is  formed 
in  the  skin,  usually  underneath  the  tail  of  the 
males.  Into  this  the  eggs  are  thrust,  and  here 
the  young  fishes  hatch  out,  remaining  until  large 
enough  to  take  care  of 'themselves. 

In  certain  sea  catfishes  the  male  carries  the 
eggs  in  his  mouth,  thus  protecting  them  from 
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the  attacks  of  the  female.  In  numerous  cases 
the  male  constructs  a  rough  nest,  which  he  de- 
fends against  all  intruders,  against  the  female 
as  well  as  against  outside  enemies.  The  nest- 
building  habit  is  especially  developed  in  the 
sticklebacks  {Gasterosteidci) ,  a  group  in  which 
the  male  fishy  though  a  pigmy  in  size,  is  very 
fierce  in  disposition.  In  a  minnow  of  Europe 
{Rhodeus  amarus)  the  female  is  said  to  deposit 
her  eggs  within  the  shells  of  river  mussels. 

In  the  relatively  few  cases  in  which  the  sexes 
are  unlike,  the  male  is  usually  the  brighter  in 
color  and  with  more  highly  developed  fins.  Blue, 
red,  black,  and  silvery  white  pigment  are  espe- 
cially characteristic  of  the  male,  the  olivaceous 
and  mottled  coloration  of  the  female.  Some- 
times the  male  has  a  larger  mouth,  or  better  de- 
veloped crests,  barbels,  or  other  appendages.  In 
some  species  the  pattern  of  coloration  in  the 
two  sexes  is  essentially  different. 

In  various  species  the  male  develops  peculiar 
structures  not  found  in  the  female,  and  often 
without  any  visible  purpose.  In  the  male 
chimaera,  a  peculiar  cartilaginous  hook,  armed 
with  teeth  at  the  tip,  is  developed  in  the  male 
only.  In  the  skates  or  true  rays  (Raja)  the  pec- 
toral fin  has  near  its  edge  two  rows  of  stout  in- 
curved spines.    These  the  female  lacks. 

In  the  breeding  season  the  male  sometimes 
becomes  much  brighter  by  the  accumulation  of 
bright  red  or  blue  pigment,  black  or  white  pig- 
ment-cells. This  is  especially  true  in  the  min- 
nows, darters,  and  other  fresh-water  species 
which  spawn  in  the  brooks  of  northern  regions 
in  the  spring.  In  the  minnows  and  suckers 
homy  excrescences  are  also  developed  on  head, 
body,  or  fins,  to  be  lost  after  the  deposition  of 
the  spawn. 

In  the  salmon,  especially  those  of  the  Pacific, 
the  adult  male  becomes  greatly  distorted  in  the 
spawning  season,  the  jaws  and  teeth  being 
greatly  elongated,  and  hooked  or  twisted  so 
that  the  fish  cannot  shut  its  mouth.  After  the 
act  of  spawning,  all  the  individuals  of  these 
species  die,  both  male  and  female.  The  Atlantic 
salmon  and  the  trout  show  also  some  elonga- 
tion of  the  jaws,  but  not  to  the  same  extent,  and 
in  these  species  the  individuals  mostly  survive 
the  act  of  spawning. 

In  fishes  generally  the  egprs  are  laid  in  the 
spring,  to  be  hatched  in  warmmg  water.  Among 
the  salmon,  trout,  and  cod-fishes,  a  reverse  con- 
dition obtains.  The  eggs  are  laid  in  fall  or 
winter,  being  deposited  in  water  which  is  grow- 
ing colder,  hatching  when  the  temperature  of  54** 
F.  is  passed.  In  those  fishes  which  pair,  the  re- 
lation seems  not  to  be  permanent,  nor  is  anything 
to  be  called  affection  recorded  among  them. 

Embryology  and  Growth  of  Fishes. —  The  egg 
of  the  fish  develops  only  after  fertilization,  the 
union  of  its  nuclear  substance  with  that  of  a 
sperm-cell  from  the  male.  When  this  process, 
known  as  amphimixis,  takes  place,  the  egg  is 
ready  to  begin  its  segmentation.  The  eggs  of 
all  fishes  contain  more  or  less  of  food-yolk  at- 
tached to  the  structures  of  the  germ-cell  proper 
and  included  with  it  in  the  same  spherical  mass. 
The  presence  of  this  food-yolk  affects  the  man- 
ner of  segmentation. 

The  process  of  cell-division  or  segmentation 
common  among  fishes  need  not  be  described  in 
detail,  as  it  is  essentially  that  of  the  higher  verte- 
brates. When  the  food-substance  or  yolk  is 
consumed,  and  the  little  fish  is  able  to  shift  for 


itself,  it  leaves  the  egg-envelopes  and  is  said 
to  be  hatched. 

The  young  fish  usually  differs  from  the  adult 
chiefly  in  size  and  proportions.  The  eye  is 
larger,  the  head  larger,  the  fins  are  lower,  the 
appendages  less  developed,  and  the  body  more 
slender  in  the  young  than  in  the  adult.  But  to 
most  of  these  distinctions  there  are  numerous 
exceptions,  and  in  some  fishes  there  is  a  change 
so  marked  as  to  be  fairly  called  a  metamor- 
phosis. In  such  case  the  young  fish  in  its  first 
condition  is  properly  called  a  larva.  The  larva 
of  the  lamprey  (Petromyson)  is  nearly  blind 
and  toothless,  with  slender  head,  and  was  long 
supposed  to  belong  to  a  different  genus  from  the 
adult.  The  larva  of  sharks  and  rays  and  of 
some  dipnoans  are  provided  with  bushy  external 
gills,  which  disappear  in  the  process  of  develop- 
ment. In  most  soft-rayed  fishes  the  embryonic 
fringe,  which  precedes  the  development  of  the 
vertical  fins,  persists  for  a  considerable  time. 

Hybridism  is  very  rare  among  fishes  in  a 
state  of  nature.  Two  or  three  peculiar  forms 
among  the  snappers  (Lutianus)  in  Cuba  seem 
fairly  attributable  to  hybridism,  the  single  speci- 
men of  each  showing  a  remarkable  mixture  of 
characters  belonging  to  two  common  species. 
Hybrids  may  be  readily  made  in  artificial  im- 
pregnation among  those  fishes  with  which  this 
process  is  practicable.  Hybrids  of  the  different 
salmon  or  trout  usually  share  nearly  equally 
the  traits  of  the  parent  species. 

The  age  of  fishes  is  seldom  measured  by  a 
definite  period  of  years.  Most  of  them  grow  as 
long  as  they  live,  and  apparently  live  until  they 
fall  victims  to  some  stronger  species.  It  is  re- 
puted that  carp  and  pike  have  lived  for  a  century, 
but  the  evidence  needs  verification.  Some  fishes, 
as  the  salmon  of  the  Pacific  (Oncorhynchtis) 
have  a  definite  period  of  growth  (usually  four 
years)  before  spawning.  After  this  act  all  the 
individuals  die — so  far  as  known  —  without 
exception. 

Fishes  differ  greatly  in  tenacity  of  life.  In 
general,  fishes  of  the  deep  seas  die  at  once  if 
brought  near  the  surface.  This  is  due  to  the 
reduction  of  pressure.  This  forces  the  stomach 
out  through  the  mouth  and  may  burst  the  air- 
bladder  and  the  large  blood-vessels.  Marine 
fishes  usually  die  very  soon  after  being  drawn 
out  from  the  sea.  Some  fresh-water  fishes  are 
very  fragile,  dying  soon  in  the  air,  often  with 
injured  air-bladder  or  blood-vessels.  They  will 
die  even  sooner  in  foul  water.  Other  fishes 
are  extremely  tenacious  of  life.  The  mud-min- 
now (Umbra)  is  sometimes  plowed  up  in  the 
half-dried  mud  of  Wisconsin  prairies.  The  re- 
lated Alaska  black-fish  (Dallia)  has  been  fed 
frozen  to  dogs,  and  has  escaped  alive  from  their 
stomachs  after  being  thawed  out.  Many  of  the 
catfishes  (Ameiurus)  will  live  after  lying  half- 
dried  in  the  dust  for  hours.  The  dipnoan  (Lep- 
idositen)  lives  in  a  ball  of  half-dried  mud  dur- 
ing the  dry  season,  and  the  fishes,  mostly 
Asiatic,  with  accessory  breathing  organ,  can  long 
maintain  themselves  out  of  water. 

Some  fishes  can  readily  resist  starvation, 
while  others  succumb  as  readily  as  a  bird  or 
mammal.  The  limits  of  distribution  of  many 
fishes  are  marked  by  changes  in  temperature. 
Few  marine  fishes  can  endure  any  sudden  or 
great  change  in  this  regard,  although  fresh- water 
fishes  adapt  themselves  to  the  seasons.  Those 
fishes  which  are  tenacious  of  life  and  little  sensi- 
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tive  to  changes  in  climate  and  food  are  most 
successfully  acclimatized  or  domesticated.  The 
Chinese  carp  {Cyprintis  carpio)  and  the  Jap- 
anese goldfish  (Carassius  auratus)  have  been 
naturalized  in  almost  all  temperate  and  tropical 
river-basins.  Within  the  limits  of  clear,  cold 
waters,  most  of  the  salmon  and  trout  are  readily 
transplanted.  But  some  of  these,  as  the  gray- 
ling, are  very  sensitive  to  the  least  change  in 
conditions.  Most  of  the  catfish  (Silurida)  will 
thrive  in  almost  any  fresh  waters  except  those 
which  are  very  cold. 

The  eggs  of  many  salmon  placed  on  ice  to 
retard  their  development  have  been  successfully 
transported  to  great  distances.  The  king  sal- 
mon has  been  thus  transferred  from  California 
to  Australia.  It  has  been  found  possible  to 
stock  rivers  and  lakes  with  desirable  species,  or 
to  restock  those  in  which  the  fish-supply  has 
been  partly  destroyed,  through  the  means  of 
artificially  impregnated  eggs. 

Fishes  have  little  power  to  reproduce  lost 
parts.  Only  the  tips  of  fin-rays  or  filaments  are 
thus  restored  after  injury.  Sometimes  a  fish 
in  which  the  tail  has  been  bitten  off  will  survive 
the  injury.  The  wound  will  heal,  leaving  the 
animal  with  a  truncate  body,  fin-rays  sometimes 
arising  from  the  wounds. 

Fishes  as  Food  for  Man. — Among  all  races 
of  men  fishes  are  freely  eaten  as  food,  either 
raw,  as  preferred  by  the  Japanese  and  Ha- 
waiians,  or  else  as  cooked,  salted,  dried,  or 
otherwise  preferred. 

The  flesh  of  most  fishes  is  white,  flaky,  read- 
ily digestible,  and  with  an  agreeable  flavor. 
Some,  as  the  salmon,  are  charged  with  oil,  whidi 
tends  to  give  an  orange  hue  known  as  salmon- 
color.  Others  have,  colorless  oil  which  may  be 
of  various  consistencies.  Some  have  dark  red 
flesh,  which  usually  contains  a  heavy  oil  that 
becomes  acrid  when  stale.  Some  fishes,  as  the 
sharks,  have  tough,  coarse  flesh.  Some  have 
flesh  which  is  watery  and  coarse;  some  are 
watery  and  tasteless.  Some,  otherwise  excellent, 
have  the  muscular  area,  which  constitutes  the 
chief  edible  part  of  the  fish,  filled  with  small 
bones. 

The  writer  has  tasted  most  of  the  noted  food 
fishes  of  the  northern  hemisphere.  First  in  the 
ranks  as  a  food-fish  (when  properly  cooked,  for 
he  is  no  judge  of  raw  fish)  he  would  place  the 
eulachon  or  candlefish  (Thaleichthys  pacificus). 
This  little  smelt,  about  a  foot  long,  ascends  the 
Columbia  River,  Frazer  River,  and  streams  of 
Southern  Alaska  in  the  spring,  in  great  numbers, 
for  the  purpose  of  spawning.  Its  flesh  is  white, 
very  delicate,  charged  with  a  white  and  very 
agreeable  oil,  readily  digested,  and  with  a  sort  of 
fragrance  peculiar  to  the  species. 

Next  to  this  he  is  inclined  to  place  the  ayu 
(Plecoglossus  altivelis)f  a  sort  of  dwarf  salmon, 
which  runs  in  similar  fashion  in  the  rivers  of 
Japan  and  Formosa.  The  ayu  is  about  as  large 
as  the  eulachon,  and  has  similar  flesh,  but  with 
little  oil  and  no  fragrance. 

Very  near  the  first  among  sea-fishes  must 
come  the  pompano  (Trachinotus  carolinus)  of 
the  Gulf  of  Mexico,  with  firm,  white,  finely 
flavored  flesh. 

The  red  surmullet  of  Europe  (Mullus  bar- 
baius)  has  been  long  famed  for  its  delicate  flesh, 
and  may  perhaps  be  placed  next.  Two  related 
species   in    Polynesia,  the  Pseudupeneus  bifas- 


ciatus  and  Pseudupeneus  porphyreus,  are 
scarcely  inferior  to  it. 

Side  by  side  with  these  belongs  the  whitefish 
(Coregonus  clupeiformis)  of  the  Great  Lakes. 
Its  flesh,  delicate,  slightly  gelatinous,  moderately 
oily,  is  extremely  agreeable.  It  has  long  been 
known  among  hunters  that  one  can  eat  the 
flesh  of  this  fish  longer  than  any  other  without 
the  feeling  of  cloying.  The  salmon  cannot  be 
placed  in  the  front  rank  because,  however,  excel- 
lent, the  stomach  soon  becomes  tired  of  it 

The  Spanish  mackerel  (S comber omorus  ntac^ 
ulatus),  with  flesh  at  once  rich  and  delicate;  the 
great  opah  (Lampris  luna),  still  richer  and  more 
delicate;  the  bluefish  (Pomatomus  saltatrix), 
sinuiar,  but  a  little  coarser;  and  the  kingfish 
(Scomberomorus  cavalla)  firm  and  well-flav- 
ored, represent  the  best  of  the  fishes  allied  to  the 
mackerel. 

The  shad  (Alosa  sapidissima) ,  with  its  sweet, 
tender,  finely  oily  flesh,  stands  also  near  the 
front  among  food-fishes,  but  it  runs  above  all 
others  in  the  matter  of  small  bones.  The  weak- 
fish  (Cynoscion  regalis)  and  numerous  relatives 
rank  first  among  those  with  tender,  white,  savor- 
ous  flesh.  Among  the  bass  and  perch-like  fishes, 
common  consent  places  near  the  first  the  striped 
bass  (Roccus  lineatus),  the  bass  of  Europe 
(Dicentrarchus  labrax),  the  susuki  of  Japan 
(Lateolabrax  japonicus),  the  red  tai  of  Japan 
(Pagrus  major),  the  sheepshead  (Arcko- 
sargus  probatocephalus) ,  the  muttonfish  or 
pargo  crioUo  of  Cuba  (Lutianus  analis),  the 
European  porgy  (Pagrus  pagrus),  the  uku 
(Aprion  virescens)  of  Hawaii,  the  spadefish 
(Chtetodipterus  faber),  and  the  black  bass 
{Micro pterus  dolomieu). 

The  various  kinds  of  trout  have  been  made 
famous  the  world  over.  All  are  attractive  in 
form  and  color ;  all  are  gamy ;  all  have  the  most 
charming  of  scenic  surroundings;  and  finally, 
all  are  excellent  as  food-fishes  —  not  in  the  first 
rank,  perhaps,  but  well  above  the  second.  Not- 
able among  these  are  the  European  charr  (Sal- 
velinus  alpinus),  the  American  speckled  trout 
{Sahelinus  fontinalis),  the  dolly  varden  (Sal" 
velinus  malma),  and  the  oquassa  trout  (Sal- 
velinus  oquassa).  Less  attractive  are  the  true 
trout,  the  brown  trout  or  Forelle  in  Europe 
(Salmo  fario) ;  the  rainbow  trout  (Salmo 
irideus),  the  steelhead  trout  (Salmo  gairdneri), 
the  tahoe  trout  (Salmo  henshaivi),  «.nd  the  cut- 
throat trout  (Salmo  clarkii)  in  America;  and 
the  yamabe  (Salmo  perryi)  of  Japan.  Not 
least  of  all  these  is  the  grayling  (Thymallus), 
of  different  species  in  the  streams  of  northern 
regions. 

All  these  are  the  choicest  prizes  of  the  angler, 
and  they  have  few  rivals  in  any  part  of  the 
world.  Other  mo:t  excellent  food-fishes  are 
the  eel  (Anguilla  species),  the  sole  of  Europe 
(Solea  solec),  the  pike  (Esox  lucius),  the 
muskallonge  (Esox  masquinorgy) ,  the  sardine 
(Sardinia  pilchardus),  the  atka-fish  (Pleuro- 
grammus  monoptcrygius)  of  Bering  Sea,  the  pes- 
cado  bianco  (Chirostoma  estor  and  other  spe- 
cies) of  Lake  Chapala  in  Mexico,  the  Hawaiian 
mullet  (Mucil  cephalus),  the  California  pescc 
rey  (Aiherinopsis  calif orniensis),  the  Channel 
catfish  (Ictalurus  furcatus),  the  turbot  (Psetta 
maxima),  the  barracuda  (Sphyrccna),  and  the 
young  of  various  sardines  and  herring  known  as 
whitebait.  Of  large  fishes,  probably  the  sword- 
fish   (Xiphias  gladius),  the  halibut  (Hippoglos* 
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X.     Alewifc 

5.     Spanish  Mackerel. 

9.     Sunfish. 


9.    Red  Snapper. 
6.    Rainbow  Trout, 
zo.    Bluefish. 


3.    Black  Sea-bass. 
7.    Whitcfish. 
IX.    Sauger. 


4.    Steel-head. 
8.    Striped  Bass. 
I  a.    Fall  fish. 


Digitized  by 


Google 


Digitized  by 


Google 


FISH 


stu  hippoghssus),  and  the  king-salmon  or  quin< 
nat  (Oncorhynchus  tschawytsclia)  may  be  placed 
first.  Those  who  feed  on  raw  fish  prefer,  in 
general,  the  large  parrot-fishes  (as  Pseudoscarus 
jordani)  in  Hawaii,  or  else  the  young  of  mullet 
and  similar  species. 

In  general,  the  economical  value  of  any  spe- 
cies depends  not  on  its  toothsomeness,  but  on 
its  abundance  and  the  ease  with  which  it  may  be 
caught  and  preserved. 

It  is  said  that  more  individuals  of  the  her- 
ring {Clupea  fiarengus  in  the  Atlantic;  Clupea 
paSasii  in  the  Pacific)  exist  than  of  any  other 
species.  The  herring  is  a  good  food-fish,  and 
wherever  it  runs  it  is  freely  caught.  According 
to  Bjornson,  wherever  the  schools  of  herring 
touch  the  coast  of  Norway,  there  a  village 
springs  up,  and  this  is  true  in  Scotland,  New- 
foundland, and  from  Killisnoo  in  Alaska  to 
Otaru  in  Japan  and  to  Strielok  in  Siberia. 
Goode  estimates  the  herring  product  of  the 
North  Atlantic  at  1,500,000,000  pounds  annually. 
In  1881,  Prof.  Huxley  used  these  words: 

It  !s  said  that  2,500,000,000,  or  thereabouts,  of 
herrings  are  every  year  taken  out  of  the  North  Sea 
and  the  Atlantic.  Suppose  we  assume  the  number  to 
be  3,000,000,000  so  as  to  be  quite  safe.  It  is  a  large 
number,  undoubtedly,  but  what  does  it  come  to?  Not 
more  than  that  of  the  herrings  which  may  be  contained 
in  one  shoal,  if  it  covers  half  a  dozen  square  miles, 
and  shoals  of  much  larger  si^e  are  on  record.  It  is 
safe  to  sa^  that  scattered  through  the  North  Sea  and 
the  Atlantic,  at  one  and  the  same  time,  there  must  be 
scores  of  shoals,  any  one  of  which  would  go  a  long 
way  toward  supplying  the  whole  of  man's  consumption 
of  herrings. 

The  codfish  (Gadus  callarias  in  the  Atlantic; 
Gadus  macrocephalus  in  the  Pacific)  likewise 
swarms  in  all  the  northern  seas,  takes  the  hook 
readily,  and  is  better  food  when  salted  and 
dried  than  it  is  when  fresh. 

Next  in  economic  importance  probably  stands 
the  mackerel  of  the  Atlantic  {Scomber  scorn- 
hrus),  a  rich  oily  fish  which  bears  salting  better 
than  most. 

Scarcely  less  important  is  the  great  king- 
salmon  orquinnat  (Oncorhynchus  tschawytscha) 
and  the  blueback  salmon  or  red  salmon  (Onco- 
rhynchus  nerka).  The  canned  product  of  the 
latter  in  Alaska  alone  amounts  to  nearly  $5,000,- 
000  annually. 

The  salmon  of  the  Atlantic  (Salmo  salar), 
the  various  species  of  sturgeon  (Acipetuer),  the 
sardines  (5arrfinuj) ,  the  halibut  (Hippoglossus), 
are  also  lood-fishes  of  great  importance. 

In  the  tropics  no  one  species  is  represented 
by  enormous  numbers  of  individuals,  as  is  the 
case  in  colder  regions.  On  the  other  hand,  the 
number  of  species  regarded  as  food-fishes  is 
much  gfreater  in  any  given  part.  In  Havana 
about  350  different  species  are  sold  as  food  in 
the  markets,  and  an  equal  number  are  found  in 
Honolulu.  Upward  of  600  different  species  ap- 
pear in  the  markets  of  Japan.  In  England,  on 
the  contrary,  about  50  species  make  up  the  list 
of  fishes  commonly  used  as  food.  Yet  the  num- 
ber of  individual  fishes  is  probably  not  greater 
about  Japan  or  Hawaii  than  on  a  similar  stretch 
of  British  coast. 

Catching  Fishes. —  In  general,  fishes  are 
caught  in  four  ways,  by  baited  hooks,  by  spears, 
by  traps  and  by  nets.  Special  local  methods, 
such  as  the  use  of  the  tamed  cormorant,  in  the 
catching  of  the  ayu,  by  the  Japanese  fishers  at 
GifU)  may  be  set  aside  for  the  moment,  and  all 


general  methods  of  fishing  come  under  one  of 
these  four  classes. 

Of  these  methods,  the  hook,  the  spear,  the 
seine,  the  beam-trawl,  the  gill-net,  the  purse- 
net,  the  sweep-net,  the  trap,  and  the  weir  are 
most  important.  The  use  of  the  hook  is  again 
extremely  varied.  Sometimes  for  codfish  long 
sunken  lines,  each  baited  with  many  hooks,  are 
used.  For  pelagic  fish  a  baited  hook  is  drawn 
swiftly  over  the  surface,  with  a  *spoon*  at- 
tached which  looks  like  a  living  fish.  In  the 
rivers  the  line  is  attached  to  a  pole,  and  when 
fish  are  caught  for  pleasure  or  for  the  joy  of 
being  in  the  woods,  recreation  rises  to  the  dig- 
nity of  angling.  Angling  may  be  accomplished 
with  a  hook  baited  with  an  earthworm,  a  grass- 
hopper, or  the  larva  of  some  insect.  The  angler 
of  to-day,  however,  prefers  the  artificial  fiy,  as 
being  more  workman-like  and  also  more  effec- 
tive  than  bait-fishing. 

With  the  multiplicity  of  apparatus  for  fish- 
ing, there  is  the  greatest  variety  in  the  boats 
which  may  be  used.  The  fishing  fieet  of  any 
part  of  the  world  is  a  most  interesting  object, 
as  are  also  the  fishermen  with  their  quaint  garb, 
plain  speech,  and  their  strange  songs  and  calls 
with  the  hauling-in  of  the  net 

Evolution  of  Fishes, —  When  a  fish  dies  its 
body  is  at  once  attacked  by  hundreds  of  crea- 
tures ranging  from  the  one-celled  protozoa  and 
bacteria  to  individuals  of  its  own  species.  Its 
flesh "  is  devoured,  the  bones  are  scattered, 
the  gelatinous  substance  in  them  decays,  and  the 
phosphate  of  lime  is  in  time  dissolved  in 
the  water.  For  this  reason  few  fishes  of  the  mil- 
lions that  die  each  year  leave  any  trace  for  fu- 
ture preservation.  At  the  most,  a  few  teeth,  a 
fin-spine,  or  a  bone  buried  in  the  clay  might 
remain  intact  or  in  such  condition  as  to  be  rec- 
og^nized. 

But  now  and  then  it  happens  that  a  dead  fish 
may  fall  in  more  fortunate  conditions.  On  a 
sea-bottom  of  fine  clay  the  bones,  or  even  the 
whole  body,  might  be  buried  in  such  a  way  as 
to  be  sealed  up  and  protected  from  total  decom- 
position. The  flesh  would  in  any  case  disappear 
and  leave  no  mark,  or  at  the  most  a  mere  cast 
of  its  surface.  But  the  hard  parts  might  per- 
sist, and  now  and  then  they  do  persist,  the  lime 
unchanged  or  else  silicified  or  subjected  to  some 
other  form  of  chemical  substitution.  Only  the 
scales,  the  teeth,  the  bones,  the  spines  and  the 
fin-rays  can  be  preserved  in  the  rocks  of  sea  or 
lake  bottom.  In  a  few  localities, 'as  Fossil  Sta- 
tion, near  Green  River,  Wyo.,  Monte  Bolca 
in  Tuscany,  and  Mount  Lebanon  in  Syria,  and  in 
lithographic  slates  in  Germany,  many  skeletons 
of  fishes  have  been  found  pressed  flat  in  layers 
of  very  fine  rock,  their  structures  traced  as  deli- 
cately as  if  actually  engraved  on  the  smooth 
stone.  Fragments  preserved  in  ruder  fashion 
abound  in  the  clays  and  even  the  sandstones  of 
the  earliest  geological  ages.  In  most  cases, 
however,  foisil  fishes  are  known  from  detached 
and  scattered  fragments,  many  of  them,  es- 
pecially of  the  sharks,  by  the  teeth  alone. 
Fishes  have  occurred  in  all  ages  from  the 
Lower  Silurian  or  Ordovician  to  the  present 
time,  and  no  doubt  the  very  first  lived  before  the 
Silurian. 

No  one  can  say  what  the  earliest  fishes  were 
like,  nor  do  we  know  their  real  relation  to  the 
worms,  their  presumable  ancestors,  nor  to  the 
tunicates   and   other  chordate   forms,  not  fish- 
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like,  but  still  degenerate  relatives  of  the  primi^ 
tive  fish. 

From  analogy  we  may  suppose  that  the  first 
fishes  which  ever  were,  bore  some  resemblance 
to  the  lancelet,  for  that  is  a  fish-like  creature 
with  every  structure  reduced  to  its  lowest  terms. 
But  as  the  lancelet  has  no  hard  parts,  no  bones, 
nor  teeth,  nor  scales,  nor  fins,  no  traces  of  its 
kind  are  found  among  the  fossils.  If  the  primi- 
tive fish  was  like  it  in  important  respects,  all 
record  of  it  has  necessarily  vanished  from  the 
earth. 

The  next  group  of  living  fishes,  the  cyclo- 
stomeSy  including  the  hagfishes  and  lampreys. 
fishes  with  skull  and  brain  but  without  limbs 
or  jaws,  stands  at  a  great  distance  above  the 
lancelet  in  complexity  of  structure,  and  equally 
far  from  the  true  fishes  in  its  primitive  sim- 
plicity. In  fact,  the  lamprey  is  farther  from  the 
true  fish  in  structure  than  a  perch  is  from  an 
eagle.  Yet  for  all  that,  it  may  be  an  offshoot 
from  the  primitive  line  of  fish-descent.  There 
is  not  much  in  the  structure  of  the  lamprey 
which  may  be  preserved  in  the  rocks  and  no 
trace  of  fossil  lamprey  is  actually  known  to 
exist. 

The  oldest  imquestioned  fragments  of  fishes 
have  been  very  lately  made  known  by  Charles 
D.  Walcott,  from  rocks  of  the  Trenton  Period  in 
the  Ordovician  or  Lower  Silurian.  These  are 
from  Canon  City,  Col.  Among  these  is  cer- 
tainly a  small  ostracophore  (Asterapis  'desi* 
deratd).  With  it  are  fragments  of  a  vertebral 
column,  thought  doubtfully  to  belong  to  an  ex- 
tinct type  of  chimseras  (Dictyorhabdus)  and 
other  fragments  of  bony  plates,  referred  with 
some  doubt  to  the  crossopterygian  genus  Eripty- 
chius.  This  renders  certain  the  existence  of 
ostracophores  at  this  early  period,  and  their 
association  with  chimaeras  and  primitive  sharks 
is  also  probable.  These  early  remains  were  from 
shallow,  muddy  water,  more  favorable  perhaps 
for  ostracophores  than  for  sharks. 

The  fish-remains  next  in  age  in  America  are 
from  the  Bloomfield  sandstone  in  Pennsylvania, 
of  the  Onondaga  Period  in  the  Silurian;  the 
earliest  in  Europe  are  found  in  the  Ludlow 
shales,  both  of  these  being  in  or  near  the  horizon 
of  the  Niagara  rocks,  in  the  Upper  Silurian 
Age. 

It  is,  however,  certain  that  these  Ordovician 
remains  do  not  represent  the  beginning  of  fish- 
life.  Doubtless  sharks,  ostracophores  and 
arthrodires,  with  perhaps  chimaeras,  crossop- 
terygians,  and  dipnoans  existed  at  a  far  earlier 
period,  preceded  by.  unarmed,  limbless  forms, 
without  jaws,  of  which  no  trace  whatever  has 
been  left. 

Next  appear  more  or  less  simultaneously,  in 
the  early  or  middle  Silurian,  fin-spines,  thought 
to  belong  to  primitive  sharks,  remains  of  acan- 
thodean  and  other  sharks,  and  with  these  numer- 
ous bony  shields  of  the  mailed  ostracophores, 
and  somewhat  later  those  of  the  more  highly 
specialized  arthrodires.  Later  appear  cestraciont 
sharks,  chimaeras,  dipnoans,  and  crossopteryg- 
ians. 

In  the  Devonian  Age  the  ostracophores  in- 
crease in  size  and  abundance,  disappearing  with 
the  beginning  of  the  Carboniferous.  The  arthro- 
dires also  increase  greatly  in  variety  and  in  size, 
reaching  their  culmination  in  the  Devonian,  but 
not  disappearing  entirely  until  well  in  the  Car- 
boniferous. 


These  two  groups  (often  united  by  geologists 
under  the  older  name  placoderms,  given  by  Mc- 
Coy), together  with  sharks  and  chimaeras,  made 
up  almost  exclusively  the  rich  fish-fauna  of  De- 
vonian times.  The  sharks  were  chiefly  acan- 
thodian  and  cladoselachean  {Pleuropterygii)^ 
so  far  as  our  records  show.  The  supposedly 
most  primitive  known  type,  that  of  Cladoselache, 
appeared  in  the  middle  Devonian.  The  Ichthyo- 
tonii  ( Pleur acanthus)  t  sometimes  regarded  as 
still  more  primitive,  are  not  known  before  the 
Carboniferous.  In  any  case  it  is  clear  that  the 
records  of  early  shark-life  are  still  incomplete. 
Chimaeroids  abound  in  the  Devonian,  and  with 
them  a  considerable  variety  of  crossopterygians 
and  dipnoans.  The  true  fishes  appear  also  in  the 
Devonian,  in  the  guise  of  ganoid  ancestors  and 
relatives  of  Palaoniscum,  all  these  with  dia- 
mond-shaped enameled  scales.  In  the  Devonian, 
too,  we  find  the  minute,  lamprey-like  forms,  our 
ignorance  of  which  is  concealed  under  the  name 
Cyclug. 

In  the  Carboniferous  Age  the  sharks  in- 
crease in  number  and  variety,  the  ostracophores 
disappear,  and  the  arthrodires  follow  them  soon 
after,  in  the  Permian.  Other  forms  of  dip- 
noans, crossopterygians,  and  some  gfanoids  fol- 
low, giving  the  fauna  a  somewhat  more  modem 
aspect.  The  Acanthodei  and  Ichthyotomi  pass 
away  with  the  Permian,  which  follows  the  period 
of  coal. 

In  the  Triassic  the  earlier  types  of  ganoids 
give  place  to  forms  approaching  the  gar-pike  and 
sturgeon.  The  crossopterygians  rapidly  de- 
cline. The  dipnoans  are  less  varied  and  fewer 
in  number,  and  notidanoid  sharks  make  their 
first  appearance.  All  the  ancient  types  of  shark 
meanwhile  have  passed  away,  the  Cestraciontes 
being  the  only  group  continued  from  the 
Permian  to  the  Triassic.  Here  are  found  the 
first  true  bony  fishes,  derived  from  ganoid  stock, 
the  allies  and  predecessors  of  the  great  group  of 
herrings.  These  become  more  numerous  in  the 
Jura,  and  in  this  age  appear  other  forms  which 
give  the  fish-fauna  of  this  period  something  of 
a  modern  appearance.  In  this  age  the  sharks  be- 
come divided  into  several  groups,  Notidani,  cat- 
sharks,  lamnoid  sharks,  angel-fishes,  skates,  and 
finally  typical  sharks,  being  well  differentiated 
from  each  other.  Chimaeras  are  still  numerous. 
The  Acanthodei  have  passed  away,  as  well  as 
the  mailed  ostracophores  and  arthrodires.  The 
dipnoans  and  crossopterygians  are  few.  The 
early  ganoids  have  given  place  to  more  modem 
types,  still  in  great  abundance  and  variety. 

This  condition  continues  into  the  Cretaceous 
Period.  Here  the  rays  and  modem  sharks  in- 
crease in  number.  The  ganoids  hold  their  own, 
and  other  groups  of  soft-rayed  fishes,  as  the 
smelts,  the  lantern-fishes,  the  pike,  and  the 
flying-fishes,  join  the  group  of  herring-like  forms 
which  represent  the  modem  bony  fishes.  In  the 
Cretaceous  appear  the  first  spiny-rayed  fishes, 
derived  perhaps  from  pike-like  forms,  the  an- 
cestors of  the  living  genus  Beryx.  From  the 
berycoids  spring  the  perch-like  and  mackerel- 
like forms  so  numerous  in  recent  times. 

In  the  Eocene  great  changes  have  taken  place. 
The  early  families  of  bony  fishes  nearly  all  dis- 
appear. The  herring,  pike,  smelt,  salmon,  flying- 
fish  and  berycoids  remain,  and  a  multitude  of 
others  seem  to  spring  up  to  join  them.  Amongf 
these  are  the  bowfins,  the  globe-fishes,  the 
trigger-fishes,  the  catfishes,  the  eels,  the  butterfly- 
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fishes,  the  porgies,  the  perch,  the  bass,  the  pipe- 
fishes, trumpet-fishes,  the  mackerels,  and  the 
John-dory,  with  the  sculpins,  the  anglers,  the 
flotmders,  the  blennies,  and  the  cods.  That  all 
these  groups,  generalized  and  specialized,  arose 
at  once  is  impossible,  although  all  seem  to  date 
from  Eocene  times.  Doubtless  all  of  them  had 
their  origin  in  earlier  times,  and  the  simultaneous 
appearance  is  related  to  the  fact  of  the  thor- 
ough study  of  Eocene  shales  which  have  in 
numerous  localities  (Green  River,  London, 
Monte  Bolca,  Licata,  Mount  Lebanon)  been  es- 
pecially favorable  for  the  preservation  of  their 
forms.  Practically  fossil  fishes  have  been 
studied  only  in  a  very  few  parts  of  the  earth. 
Scotland,  England,  Germany,  Italy,  Switzerland, 
Syria^  Ohio,  and  Wyoming  have  furnished  the 
great  bulk  of  all  the  fish-remains  in  existence. 
In  some  regions  perhaps  collections  may  be 
made  which  will  give  us  a  more  just  conception 
of  the  origin  of  the  different  groups  of  bony 
fishes.  We  can  now  only  say  with  certainty  that 
the  modem  families  were  largely  existent  in  the 
Eocene,  that  they  sprang  from  ganoid  stock, 
found  in  the  Trias  and  Jura,  that  several  of  them 
occurred  in  the  Cretaceous  also,  that  the  bery- 
ccids  were  earliest  of  the  spiny-rayed  fishes,  and 
forms  allied  to  herring  the  earliest  of  soft- 
rayed  forms.  Few  of  the  modern  genera  go  back 
to  the  Eocene;  many  of  them  arose  in  the 
Miocene;  and  few  species  have  come  down  to 
us  from  rocks  older  than  the  end  of  the  Plio- 
cene. The  general  modem  type  of  the  fish- 
faunas  being  determined  in  the  later  Cretaceous 
and  the  Miocene,  the  changes  which  bring  us  to 
recent  times  have  largely  concerned  the  abun- 
dance and  variety  of  the  individual  species. 
From  geological  distribution  we  have  arising  the 
varied  problems  of  geographical  distribution,  and 
the  still  more  complex  conditions  on  which  de- 
pends the  extinction  of  species  and  of  types. 

For  much  information  on  the  fishing  appa- 
ratus in  use  in  America,  the  reader  is  referred 
to  the  reports  of  the  Fisheries  in  the  loth 
census  (1880),  under  the  editorship  of  Dr.  G. 
Brown  Goode.  In  these  reports  Goode,  Steams, 
Earll,  Gilbert,  Bean,  and  the  present  writer 
have  treated  very  fully  of  all  economic  relations 
of  the  American  fishes.  In  an  admirable  work 
€!ntitled  ^American  Fishes >  Dr.  Goode  has  fully 
discoursed  of  the  food  and  game  fishes  of  Amer- 
ica, with  especial  reference  to  the  habits  and 
methods  of  capture  of  each.  To  these  sources, 
and  to  many  others  of  similar  purport  in  other 
lands,  the  reader  is  referred  for  an  account  of 
the  economic  and  the  human  side  of  fish  and 
fisheries.  See  Fishes,  Geographical  Distribu- 
tion of;  Ichthyology. 

David  Starr  Jordan, 
President  Leland  Stanford,  Jr.,  University. 

Fish  Commission,  in  the  United  States,  a 
bureau  of  the  Department  of  Commerce  and 
Labor,  created  by  Congress  in  1870,  headed  by 
the  commissioner  of  fish  and  fisheries,  with  an 
assistant  commissioner.  It  collects  statistics  of 
fisheries  in  the  country,  investigates  the  life  his- 
tories and  food  of  £sh,  and  conducts  experiments. 

Fish-crow,  a  small  species  of  crow  (Cor^ 
VMS  ossifragus),  with  a  violet-green  head,  of  the 
Atlantic  coast,  where  it  limits  its  wanderings  to 
the  sea-coast  and  tidal  rivers,  finding  its  food 
tnaxnly  along  the  beaches.    It  is  perhaps  the  most 


destructive  robber  of  birds'  nests  in  the  country. 
A  similar  species  inhabits  Cuba. 

Fish  Culture,  or  Pisciculture,  the  artificial 
propagation,  fertilization,  breeding,  rearing, 
training  and  protecting  of  fishes,  particularly 
food-fish.  The  art  or  industry  was  known  in 
the  early  ages  in  China,  and  later  in  Germany 
and  Sweden.  In  1350,  a  monk,  Dom  Pinchon, 
hatched  fish  eggs  by  an  artificial  process,  but 
the  honor  of  introducing  the  modem  plan  of 
propagation  is  generally  conceded  to  Stephen 
L.  Jacobi,  a  Prussian  soldier  of  Westphalia, 
who,  in  1763,  devised  the  process  now  in  use 
in  Europe  and  the  United  States,  of  stripping 
the  ova  from  the  female  fish  and  mixing  them 
with  milt  taken  from  the  male.  Fifty  years 
after  Jacobi's  discovery,  Joseph  Remy,  a  fisher- 
man of  the  Vosges  Mountains,  made  the  further 
discoveries  upon  which  the  culture  depends  — 
that  the  impregnation  of  fish  eggs  differs  from 
that  of  all  other  oviparous  animals  in  taking 
place  after  the  eggs  have  left  the  body  of  the 
creature,  and  can  therefore  be  performed  as 
well  artificially  as  by  the  animals  themselves. 

The  first  government  fish  culture  station  was 
established  in  1850  at  Hiiningen,  Alsace,  and  the 
following  year  a  similar  institution  was  estab- 
lished on  the  Tay  in  Great  Britain.  The  pro- 
cess was  introduced  in  the  United  States  in 
1865,  when  Dr.  Garlick  of  Cold  Springs,  N.  H., 
imported  salmon  eggs  from  Canada  to  hatch  in 
the  waters  of  his  trout  ponds.  The  process  was 
also  introduced  in  other  sections  of  the  country. 
The  United  States  Commission  of  Fish  and 
Fisheries,  established  by  Congress  9  Feb.  1871, 
embraced  in  the  scope  of  its  work  *the  propa- 
gation of  useful  food-fishes,  including  lobsters, 
oysters,  and  other  shellfish,  and  their  distribu- 
tion to  suitable  waters.* 

Technically,  the  process  now  in  use  consists 
in  taking  the  ripe  eggs  from  the  female  fishes 
and  the  milt  from  the  male,  mixing  them  arti- 
ficially, and  leaving  them  until  impregnation  has 
been  effected,  after  which  the  eggs  separate  of 
themselves,  and  are  placed  in  water,  washed  and 
treated  in  different  ways  according  to  the  spe- 
cies or  variety  of  the  fish.  Those  of  the  salmon 
are  placed  in  a  filter-box  or  trough,  through 
which  passes  a  stream  of  pure  water,  and  left 
to  hatch  into  ^iry,^  which  process  takes  from  35 
to  70  days.  The  advantage  of  pisciculture  con- 
sists in  the  saving  of  multitudes  of  eggs  which 
would  otherwise  be  lost,  the  protection  of  the 
young  fish  from  the  dangers  incident  to  their 
exposed  condition,  and  the  transplantation  of 
species  and  varieties  to  other  localities,  where 
they  soon  become  naturalized. 

The  operation  for  obtaining  the  ova  and 
milt  consists  simply  in  pressing  the  body  of  the 
fish  from  the  head  toward  the  tail,  and  in  col- 
lecting the  excluded  particles  in  a  common  ves- 
sel; the  contents  are  occasionally  put  in  motion 
in  order  to  prevent  the  growth  of  parasites 
upon  the  eggs,  which  are  very  sure  to  destroy 
them.  A  low  temperature  and  even  desicca- 
tion is  not  necessarily  fatal,  so  that  many  kinds 
in  a  nearly  mature  state  may  be  transported  for 
considerable  distances.  It  has  been  estimated 
that  1,000,000  trout  may  be  raised  in  this  way 
at  a  cost  of  less  than  $200.  Fish  readily  adapt 
themselves  to  new  localities.  Pickerel  were 
easily  introduced  into  ponds  in  Berkshire 
County,  Mass.,  and  the  great  pike  of  the  north* 
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cm  lakes  have  been  transplanted  to  the  Con- 
necticut River.  The  salt  water  smelt  lives  con- 
tentedly in  ponds  at  Jamaica,  Mass.,  and  the 
tantog  has  found  a  new  home  in  Massachusetts 
Bay.  The  expense  of  fish  culture  is  small  and 
the  labor  slight.  There  have  been  numerous 
inventions  to  aid  the  fish  culturist,  among  them 
McDonald's  fish-hatching  jar  which  keeps  the 
eggs  in  motion  and  automatically  separates  the 
dead  fish  from  the  living. 

The  United  States  government  has  estab- 
lished large  salmon-breeding  establishments  in 
California  and  in  Maine.  It  operates  28  hatch- 
eries in  various  localities,  owns  4  railroad  cars 
for  transporting  eggs  and  young  fish,  and  a 
steamer,  the  Fishhawk,  is  under  its  supervision. 
The  vessel  is  in  reality  a  floating  hatchery. 
Western  waters  have  been  stocked  with  eastern 
fish  and  exhausted  streams  have  been  restored 
with  a  new  supply.  In  1901  the  government 
planted  1,164,336,754  eggs  and  fishes  in  United 
States  waters.  Of  this  number  nearly  one  fifth 
were  shad  and  one  fourth  whitefish. 

Aquatic  birds  are  known  to  be  of  more  or 
less  assistance  to  the  government  in  the  dissem- 
ination of  fish  spawn.  Naturalists  tell  us  that 
these  birds  frequently  carry  the  eggs  from  river 
to  river  and  from  lake  to  lake,  by  having  their 
feet  covered  with  the  eggs.  In  the  course  of 
their  flight  the  birds  come  to  an  inland  sheet 
of  water,  or  small  creek,  where  they  dive  in  or 
wade  into  the  water,  and  the  eggs  are  washed 
from  their  feet.  In  this  way  the  waters  be- 
come populated  with  new  species  and  propaga- 
tion progresses. 

Fish  culture  has  been  found  exceedingly 
profitable,  too,  as  a  private  business  or  industry. 
There  are  over  400  fish  hatcheries  in  Europe, 
and  more  than  one  half  of  these  are  owned  by 
individuals.  The  Trout  Pond  Association,  at 
Cold  Springs,  N.  H.,  which  began  business  in 
1866,  added  a  black  bass  branch  in  1868,  and 
erected  salmon-breeding  works  in  1879,  which 
in  the  first  year  yielded  450,000  eggs. 

Several  of  the  States  have  organized  inde- 
pendent State  Fish  Commissions  for  the  express 
purpose  of  disseminating  the  ^fry®  of  food-fish 
m  public  waters.  This  is  true  of  New  York, 
whose  commission  of  five  members  is  appointed 
by  the  governor.  Its  principal  office  ts  at  83 
Fulton  Street,  New  York.  The  commission 
has  established  five  hatcheries  for  the  propaga- 
tion of  the  *^fry»  from  the  eggs  of  the  female 
fish,  as  follows:  The  Adirondack,  Saranac; 
Cold  Springs,  Long  Island ;  in  Franklin  County ; 
Old  Forge  in  the  Fulton  chain ;  at  Newton  Cor- 
ners, and  in  Chautauqua  County. 

Fish  Davit,  in  ship-building,  a  spar  or 
small  crane  projecting  from  the  bow  of  a  ship 
for  the  suspension  of  the  tackle,  called  the  fish 
fall,  used  in  hauling  up  the  arms  of  the  anchor 
in  getting  it  aboard.  The  fish  davit  is  such  a 
distance  abaft  the  cat-head  as  the  length  of  the 
anchor  may  require,  and  is  used  to  lift  the  fluke 
of  the  anchor  to  the  bill-board:  a  roller  keeps 
the  fluke  from  bruising  the  vessel's  side. 

Fish  Duck,  a  merganser  (q.v.). 

Fish-fly.  one  of  the  aquatic  neuropterous 
insects  of  the  family  Sialida,  and  especially  of 
the  genus  Chauliodes,  represented  by  the  hell- 
erammite  and  other  species  whose  crawling 
larvae  are  useful  as  fish-bait.    See  Corydalis. 


Pish  as  Food  in  America.  The  ques- 
tion of  the  importance  of  fish  as  an  article  of 
food  is  no  longer  an  open  question.  Recent  food 
investigations  have  proved  that  it  not  only  forms 
an  economical  source  of  variety  to  the  diet,  but 
that,  like  many  other  food  materials,  it  also  sup- 
plies the  elements  necessary  for  the  building  and 
repairing  of  the  body  as  well  as  for  maintaining 
the  bodily  heat  required  for  enercrv  and  muscu- 
lar work.  With  its  protein,  fat,  and  carbohy- 
drates, the  importance  of  its  position  has  long 
been  established,  although  the  value  of  these 
properties  differ  in  the  dietary  scale  with  the 
various  fish,  ranging  in  fuel  value  per  pound 
from  40  calories  represented  by  oysters  in  shells ; 
45  calories,  shell  crawfish  and  salted  herring; 
and  65  calories  for  clams  in  shell,  to  1,005  cal- 
ories for  canned  salmon;  1,155  calories,  canned 
salt  mackerel;  and  1,530- calories,  caviare,  as 
compared  with  2,455  calories,  the  average  value 
of  beef,  veal/  and  mutton ;  1,670  calories,  com 
meal,  and  1,655  calories,  wheat  flour. 

Although  the  study  of  fish  as  a  food  is  a 
wide  subject,  the  most  important  difference  that 
one  detects  in  comparing  the  present  with  the 
past  is  represented  in  the  method  of  preserva- 
tion. Thus,  for  example,  the  method  of  salting 
and  drying  fish  as  practiced  in  Scandinavia  is 
of  the  most  remote  antiquity,  and  as  the  abor- 
iginal races  in  the  Far  North  found  it  unneces- 
sary, because  of  climatic  conditions,  to  do  any- 
thing more  than  dry  their  fish,  this  may  be 
regarded  as  one  of  the  earliest  methods  of  pre- 
serving food  for  future  use.  The  method  of 
smoking  fish  to  prepare  them  for  eating  unques- 
tionably came  later.  In  either  instance,  how- 
ever, it  was  necessary  that  the  work  of  curing 
should  be  performed  as  near  the  fishing  ground 
as  possible  so  it  was  to  meet  this  requirement 
that  the  early  Norse  or  Basque  fishermen  of 
the  1 2th  and  13th  centuries,  as  well  as  the  Eng- 
lish, French,  and  Spanish  fishing  fleets  of  the 
l6th  and  17th  centuries  established  so  many  col- 
onies in  the  vicinity  of  the  waters  on  which  they 
sailed  to  fish. 

From  the  earliest  days  of  the  history  of  this 
industry  there  has  always  been  a  great  demand 
for  cured  fish,  not  only  because  it  can  be  kept 
for  a  long  time  but  also  for  its  high  nutrient 
qualities.  As  w^e  have  progressed  in  our  knowl- 
edge of  food  compositions,  therefore,  we  have 
applied  our  newly  attained  scientific  knowledge 
to  the  improvement  of  the  old  methods  of  con- 
servation, and  yet,  viewing  our  present  achieve- 
ments in  the  light  of  what  we  know  about  the 
past,  we  are  compelled  to  admit  that  our  pres- 
ent achievements  are  nothing  more  than  a  re- 
finement of  the  methods  that  were  pursued  by 
the  more  ignorant  fishermen  several  centuries 
ago. 

The  first  attempt  at  refrigerating  fish  was 
made  by  Enoch  Piper  of  Maine,  but  all  his  ex- 
periments were  made  in  the  British  provinces. 
They  were  finally  so  successful  that  his  methods 
were  adopted  by  all  large  dealers  in  fish  along 
the  American  seaboard  with  the  result  that  fish, 
when  the  catch  is  in  excess  of  the  demand,  is 
never  lost  but  is  stored  in  refrigerators  until  it 
can  be  disposed  of  at  a  fair  price. 

The  invention  of  canning  fish  was  perfected 
in  Scotland,  and  was  imported  to  this  country 
in  1843,  when  a  cannery  for  lobsters  and  mack- 
erel was  established  at  Eastport,   Me.    Owing 


Digitized  by  V^jOOQlC 


PISH  AS  POOD  IN  AM£RICA. 


to  unfavorable  legislation  the  lobster  canning 
branch  of  the  industry  was  not  financially  suc- 
cessful, but  mackerel  and  other  fish  were  pre- 
served in  this  manner  with  profit  to  the  can- 
ners.  The  canning  of  salmon,  now  one  of  the 
most  important  industries  along  the  Pacific  coast, 
dates  from  the  year  1864.  The  product  of  this 
branch  of  the  fishery  industry  was  so  success- 
ful from  the  date  of  its  inception  that  it  con- 
•nnued  to  increase  its  output  until  1890  and  1891, 
when  overproduction  compelled  the  various 
companies  to  form  a  combine  to  regulate  the 
product  Next  to  salmon,  the  sardine  and  its 
substitutes  hold  a  position  in  the  front  rank  of 
American  canned  fish.  This  branch  of  the  in- 
dustry was  inaugurated  in  1875,  a^^d,  since  that 
time,  has  presented  a  strong  competition  to  the 
imported  sardine.  The  centre  of  the  sardine  in- 
dustry is  in  Maine. 

As  the  canning  industry  is  of  comparatively 
recent  origin  some  idea  of  its  remarkable  growth 
may  be  obtained  by  a  glance  at  the  Twelfth 
Census,  in  which  it  may  be  seen  that,  in  the 
year  1900,  the  total  value  of  the  fish  canned  in 
the  United  States  was  $14,639,127,  of  which 
salmon  was  valued  at  $9,287,162,  and  the  value 
of  the  sardine  product  at  $4,212,351;  the  total 
value  of  the  smoked  fish  was  placed  at  $986,000, 
while  that  of  the  salted  product  was  fixed  at 
$5,260,927,  of  which  sum  cod  alone  represented 
about  60  per  cent.  Thus  it  may  be  seen  that 
the  total  value  of  the  Ame^can  preserved  fish 
industry  was  reported  to  be  nearly  $21,000,000 
per  annum. 

Great  as  the  demand  for  preserved  fish  has 
become  the  demand  for  the  more  natural  fresh 
fish  has  also  shown  a  constant  increase.  To 
have  met  such  requirements  a  comparatively  few 
years  ago  would  have  been  impossible,  whereas 
the  more  expeditious  methods  of  transportation 
now  enjoyed  make  the  solution  of  this  problem 
a  simple  one.  In  the  old  days  of  slow  transpor- 
tation fi^h  was  not  shipped  long  distances,  owing 
to  the  fact  that  it  spoiled  so  easily,  while  this 
article  of  food  is  now  transported  from  every 
part  of  the  United  States  and  Canada,  to  meet 
in  the  main  centres  of  the  commerce,  where  it 
is  redistributed  and  shipped  away  again  upon 
the  largest  scale  possible. 

The  ever-increasing  demand  for  all  kinds  of 
fish  is  partly  explained  by  the  increase  in  the 
population,  but  as  the  quantity  of  fish  consumed 
per  capita  is  also  growing  larger  every  day  the 
question  of  the  ability  of  the  supply  to  with- 
stand the  demand  has  become  an  important  one. 
To  this  there  can  be  but  one  answer :  So  far  as 
the  deep-sea  fish  are  concerned  their  number  is 
practically  inexhaustible,  while,  in  the  case  of 
lake  or  river  fish,  as  well  as  the  various  kinds 
of  shell-fish,  conditions  are  different. 

Take,  for  example,  the  fishing  grounds  of 
Newfoundland.  Discovered  by  the  Cabots,  they 
gave  such  an  abundance  of  fish  during  the  i6th 
century  that  no  less  than  5,000  men  were  steadily 
employed  there.  For  nearly  400  years  these 
same  fishing  banks  have  been  the  source  of  sup- 
ply for  a  vast  army  of  fishermen,  and,  although 
every  kind  of  invention  has  been  resorted  to  to 
increase  the  catch  there  has  been  no  appreciable 
diminution  of  the  staple  fish  in  these  waters. 

So  far  as  the  rivers  and  lakes  are  concerned, 
however,  this  is  not  the  case.    There  are  some 


fish,  called  ®  anadromous,'^  which,  like  the 
salmon  and  the  shad,  return  periodically  to  the 
fresh  from  the  salt  water.  Born  at  the  source 
of  a  river,  they  go  down  to  the  salt  water  for 
certain  periods  of  their  existence,  but  they  al- 
ways return  to  the  place  of  their  origin  when 
under  the  influence  of  the  instinct  of  reproduc- 
tion. As  fish  are  in  their  best  edible  condition 
at  about  the  time  when  they  are  laying  their 
eggs,  men  have  conspired  to  catch  diem  at  this 
period,  and  as  there  is  no  time  when  they  caq 
be  caught  more  easily,  it  would  require  nothing^ 
more  than  a  series  of  nets  cross-barring  a  river 
to  catch  practically  every  anadromous  fish  that 
ventured  into  the  stream.  A  practical  illustra- 
tion of  this  may  be  found  in  the  Columbia  River. 
Once  the  finest  salmon  river  in  the  world,  it 
has  now,  from  over-fishing,  been  almost  depleted 
of  its  stock.  So,  too,  the  building  of  dams  for 
manufacturing  purposes  in  so  many  New  Eng- 
land rivers  has  driven  the  anadromous  fish  to 
seek  other  spots  to  lay  their  eggs.  To  a  certain 
extent  the  same  thing  is  true,  even  in  regard 
to  the  great  American  lakes.  Vast  as  their  ex- 
tent may  be  they  are  still  restricted  areas  of 
fresh  water.  As  the  result  the  range  of  fish  is 
necessarily  limited  and  if  no  effort  were  made 
to  protect  them^  indiscriminate  capture  would 
inevitably  lead  to  their  complete  destruction.  It 
is  wise  and  proper,  therefore,  that  State  Legisla- 
tures should  pass  laws  restricting  lake  and  river 
fishing  to  certain  seasons  and  regulating  the 
character  of  the  nets  to  be  used,  the  size  of  the 
meshes,  etc. 

The  same  principle  not  only  holds  good  in 
regard  to  all  kinds  of  shell-fish,  but,  especially 
so  far  as  the  oyster  is  concerned,  the  problem 
which  is  presented  is  a  most  serious  one.  The 
oyster-beds  of  Maryland  and  Virginia  were  at 
one  time  considered  almost  inexhaustible,  but, 
as  the  demand  for  this  bivalve  has  constantly 
increased,  the  almost  ceaseless  dredging  for  the 
oyster  has  shown  that  even  such  beds  as  those 
of  Chesapeake  Bay  are  unable  to  stand  the  de- 
mands made  upon  them.  Fearful  of  the  total 
extinction  of  the  species,  science  has  adopted 
every  precaution  to  prevent  such  a  possibility. 
Titles  have  been  granted  to  oyster-beds,  or  privi- 
leges of  dredging  have  been  rented;  the  plant- 
ing of  oysters  has  been  encouraged,  and  laws 
have  been  passed  regulating  the  work  of  dredg- 
ing. In  spite  of  all  these  efforts,  it  is  feared 
that  the  prolific  day  of  the  oyster  has  passed. 

Clams,  lobsters,  and  terrapin  are  among  the 
other  shell-fish  that  have  shown  the  most  se- 
rious effect  of  over-fishing.  Clams  are  by  no 
means  as  plentiful  as  they  were  a  few  years  ago, 
and  in  some  waters  they  have  practically  disap- 
peared altogether,  and  while  terrapin  in  the  far 
South  are  still  moderately  abundant  their  over- 
capture  has  made  them  very  scarce  in  more 
northern  waters.  For  years  lobsters  have  been 
steadily  decreasing  in  number,  a  fact  that  is  due 
not  only  to  over-fishing  but  also  in  the  indiffer- 
ence shown  by  their  captors  in  regard  to  the 
age  of  the  catch,  and  while  legal  restrictions 
were  long  ago  placed  upon  the  indiscriminate 
catching  of  this  fish  the  difficulties  found  in  en- 
forcing the  laws  have  prevented  their  successful 
operation. 

It  is  not  by  legal  enactment  alone,  however, 
that  efforts  have  been  made  to  increase  the  fish 
production   of   the   country,   for   it   is    in   this 
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emergency  that  the  new  science  of  fish  culture 
has  exercised  an  important  influence  for  good. 
While  fish  culture  alone  is  unable  to  create  fish 
the  scientists  have  devoted  themselves  so  closely 
to  the  spawning  habits  of  the  fish  that  they  are 
now  able  to  secure  the  fecundated  eggs,  to  hatch 
them  artificially,  to  rear  the  young  fish,  caring 
for  them  until  they  are  old  enough  to  supply 
their  own  wants,  and  then  to  introduce  the 
young  fry  in  large  quantities  in  such  rivers  or 
lakes  where,  from  over-fishing,  or  from  some 
other  known  cause,  such  fish  are  scarce.  It  was 
many  years  ago  that  the  attention  of  the  Gov- 
ernment was  first  called  to  this  matter,  and,  in 
1871,  the  demand  for  protective  legislation  be- 
came so  gfreat  that  the  United  States  Fish  Com- 
mission w^as  established,  with  the  late  Spencer 
F.  Baird  at  its  head.  It  is  only  just,  however, 
to  state  that  the  first  practical  efforts  in  the 
direction  of  sensible  fish  culture  were  made 
through  the  enterprise  of  a  private  body,  the 
American  Fish  Culture  Association,  and  it  was 
largely  due  to  the  influence  which  they  exerted 
that  the  Government  consented  to  establish  its 
bureau  of  fish  culture.  To-day,  if  never  before, 
the  wisdom  of  the  introduction  of  scientific 
methods  in  the  care  and  protection  of  fish  is 
absolutely  beyond  question,  for  it  is  to  the  fish- 
culturist  that  we  must  look  for  our  future  sup- 
ply of  fresh  water  fish.  It  is  that  power  that 
is  engaged  in  planting  the  fingerling  in  our  lakes 
and  streams,  that,  in  years  to  come,  when  the 
fish  has  had  time  to  grow  to  full  size,  the  Ameri- 
can people  may  have  the  wholesome  food  that 
is  in  such  great  demand.  Moreover,  the  ques- 
tion of  the  depletion  of  the  shell-fish  supply  is 
also  receiving  attention  from  the  scientists  who 
are  employed  in  this  work,  and  while  their 
efforts  have  not  yet  met  with  the  success  for 
which  they  may  have  hoped  it  is  by  no  means 
impossible  that  they  may  yet  devise  some  means 
of  relieving  the  oyster  and  lobster  situation. 

According  to  the  list  of  the  fish  sold  in  the 
New  York  market  in  1804,  it  may  be  seen  that, 
about  a  century  ago,  only  57  varieties  were 
known,  whereas,  to-day,  more  than  75  different 
kinds  of  sea-products  are  offered  for  sale  in  the 
markets  of  any  of  the  American  seaboard  cities, 
the  number  varying  a  little,  of  course,  accord- 
ing to  the  season.  It  is  chiefly  during  the  past 
few  years  that  the  number  of  varieties  has 
shown  such  marked  increase,  a  circumstance 
which  may  be  traced  to  the  fact  that  improved 
railway  facilities  have  made  the  transportation 
of  this  product  from  long  distances  thoroughly 
practicable.  According  to  the  census  report  for 
1910  the  total  catch  of  the  United  States  fishing 
industry  was  valued  at  $62,356,862,  while  the 
annual  value  of  the  oil  and  fertilizer  derived 
from  the  menhaden  fisheries  was  in  excess  of 
$3,000,000.    See  Canning  Industry. 

Fish-hawk,  or  Osprey.  This  almost  cos- 
mopolitan bird  is  known  throughout  North 
America  as  the  *fish-hawk,®  never  in  popular 
speech  as  •osprey.^  The  species  (Pandion 
halia'etus)  occurs  on  all  continents,  gathering 
in  the  neighborhood  of  the  sea  and  other  large 
bodies  of  water,  where  it  dexterously  procures 
the  living  fish  that  constitute  its  food,  by  plung- 
ing from  a  great  height  and  seizing  them  in  its 
talons.  These  gains  it  is  frequently  obliged  to 
relinquish   to   the   fish-loving   sea-eagles,   espe- 


cially our  own  bald  eagle,  which  pounces  upon 
the  osprey  and  forces  it  to  drop  its  proper^ 
to  be  caught  and  swallowed  by  the  robber. 
Fish-hawks  have  increased  rather  than  dimin- 
ished in  most  of  their  American  haunts  where 
they  are  protected  by  law  and  good-nature,  and 
for  the  picturesqueness  they  lend  to  the  land- 
scape. Their  nests  are  huge  masses  of  sticks, 
placed  on  a  ledge  of  rocks,  or  along  low  shores, 
in  trees,  and  reoccupied  for  a  long  series  of 
years.  On  the  New  England  coast  fish-hawks 
often  make  nests  in  belfries  or  on  platforms 
set  up  on  stout  poles  for  their  accommodation. 
The  eggs  are  dirty  white,  marked  with  irregular 
purplish  and  red-brown  blotches.  This  fine 
hawk  iPandion  haliaetus)  is  about  25  inches 
long,  and  has  long  pointed  wings  giving  it  great 
power  and  grace  in  flight.  The  general  color  of 
the  upper  parts  is  brown,  but  the  head,  neck  and 
all  under  parts  are  white,  except  a  band  of 
brown  spots  across  the  breast.  It  stands  alone 
among  falconiform  birds  in  a  family  (Pan- 
dionid<B)  equivalent  in  rank  to  the  Falconida, 
from  which  it  essentially  differs  in  the  revers- 
ibility of  the  outer  toe ;  the  toes  are  nearly  equal, 
and  have  no  connecting  membrane,  but  with 
spicules  on  their  under  surfaces  and  much 
curved  claws  enabling  the  birds  to  take  a  firm 
hold  of  their  slippery  prey.  A  general  guide  to 
further  information  as  to  the  osprey  in  the  Old 
World  may  be  found  in  Newton's  ^Dictionary  of 
Ornithology^ ;  and  as  to  the  American  fish-hawk 
in  Dr.  Fisher's  ^  Hawks  and  Owls  of  the  United 
States.  > 

Fish-killer,  one  of  the  huge  heteropterous 
bugs  (q.v.)  of  the  aquatic  family  Belostomidee, 
some  of  which  reach  a  length  of  four  inches,  and 
are  able  to  overcome  small  fishes.  They  arc 
oval  in  outline,  dull  brown  in  color,  and  pos- 
sess powerful  mouth-parts  by  which  they  first 
stab  their  prey,  then  seize  it  and  suck  its  blood. 
Their  legs  are  flattened,  and  form  powerful  pad- 
dles, but  are  also  useful  for  walking;  and,  sup- 
plied by  the  bubbles  of  air  they  take  down  with 
them,  these  big  bugs  lurk  on  the  muddy  bottoms 
of  sluggish  waters,  ready  to  rush  at  and  cap- 
ture their  living  food.  They  are  highly  destruc- 
tive among  the  fry  in  piscicultural  ponds,  and 
should  be  carefully  eradicated.  They  come  out 
of  the  water  in  early  summer  and  fly  in  swarms 
at  night,  gathering  about  lights:  and  in  some 

E laces  so  throng  the  street-lamps  that  they  have 
ecome  known  as  *electric-Iight  bugs.*  Con- 
sult Howard's  ^Insect  Book}  (1901);  and  see 
Fresh- WATER  Insects. 

Fish-lice,  any  of  many  copepod  crusta- 
ceans, mainly  of  the  group  Siphonostoma,  para- 
sitic on  marine  animals.  All  are  of  small  size, 
often  very  unlike  ordinary  Copepoda  (q.v.)  in 
appearance,  and  usually  transparent.  They  are 
bom  of  eggs  attached  to  stones,  plants,  and  the 
like,  and  begin  life  as  normal  larvse,  but  some 
become  parasitic  and  retrograde:  yet  some  spe- 
cies  are  able  as  adults  to  swim  about  and  change 
their  hosts.  These  copepods  attach  themselves 
to  the  host  by  the  suckers  at  the  mouth,  or  by  a 
sucking  proboscis,  and  in  some  cases,  by  hooks 
on  the  forward  swimming-appendages.  While 
generally  they  confine  their  attacks  to  the  ex- 
terior of  the  host,  some  live  in  the  gills  of  fishes, 
and  others  embed  themselves  in  the  muscles. 
Argulus  is  a  temporary  epizoon.  With  four  pairs 
of  swimming-feet,  it  moves  freely,  and  is  not 
confined  to  a  single  host,  entering  the  gills  of  8 
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fish,  there  living  for  a  time,  and  then  enjoying 
a  free  life  until  it  is  hungry,  when  it  enters  an- 
other host.  Caligus  is  sessile,  and  attaches  itself 
to  the  gills  of  a  fish,  on  whose  hlood  it  lives  per- 
manently. Lernea,  and  related  forms,  are  worm- 
like,  and  anchor  in  the  gills  or  in  the  skin  of  all 
kinds  of  fishes,  and  are  sometimes  so  numerous 
as  finally  to  cause  the  death  of  the  host  Not 
only  fishes,  but  all  sorts  of  marine  animals,  in- 
cluding whales,  are  infested  by  these  parasites, 
which  have  been  extensively  studied  and  re- 
ported upon  by  the  United  States  Fish  Commis- 
sion, whose  publication  should  be  consulted. 

Fish  of  Paradise.     See  Paradise  Fish. 

Pish  Trap,  a  box  or  basket  set  in  a  river, 
and  containing  bait  to  attract  fish.  A  basket, 
net,  or  staked  area  with  a  divergent-sided  or 
funnel-shaped  opening  through  which  fish  pass, 
and  in  which  they  find  a  difficulty  in  retracing 
their  course,  owing  to  obstacles  or  blind  sacs. 

Pish'er,  Charles,  American  comedian:  b. 
Suffolk,  England,  i8i6;  d.  New  York  1891.  He 
made  his  first  appearance  at  the  Princess  Thea- 
tre, London,  in  1844,  but  from  1852  was  identi- 
fied with  the  American  stage,  on  which  he  made 
his  debut  as  Ferment  in  <The  School  of  Re- 
form.^  From  1872  to  1890,  when  he  retired,  he 
was  a  member  of  August  in  Daly's  company. 
Best  known  as  Triplet  in  ^  Masks  and  Faces,  ^  he 
was  also  seen  as  Jacques  in  ^As  You  Like  It,^ 
and  Sir  Peter  Teazle  in  ^The  School  for  Scan- 
daL> 

Pisher,  Clara,  American  actress:  b.  Lon- 
don, England,  14  July  181 1 ;  d.  Metuchen,  N.  J., 
12  Nov.  1898.  She  made  her  first  appearance  on 
the  stage  in  Lcxidon  when  six  years  old,  as  Lord 
Flimnap  in  <  Gulliver  in  Lilliput^  Her  success 
at  this  early  age  was  phenomenal.  Later  under 
the  direction  of  her  parents  she  made  tours  of 
the  United  Kingdom,  and  besides  other  parts 
played  Nerval  and  Sir  Peter  Teazle  for  five 
vears  with  gn^eat  financial  success.  She  made 
her  first  appearance  in  the  United  States  as 
Albina  Mandeville  in  <The  WilP  at  the  Old 
Park  Theatre  in  New  York  in  1827.  Her  suc- 
cess was  immediate.  Later  she  visited  all  of  the 
larger  cities  of  the  eastern,  southern,  and  west- 
em  States.  In  1834  she  married  James  Gaspard 
Maeder,  a  well-known  musician,  and  settled  in 
Albany,  N.  Y.  She,  however,  continued  on  the 
stage  till  1889,  when  she  retired. 

Fisher,  Frederic  Henry,  English  journal- 
ist: b.  London,  England,  13  April  1849.  He  has 
been  editor  of  the  ^Literary  World^  from  1883 
and  has  published:  < Cyprus,  Our  New  Colony, 
and  What  We  Know  About  It>  (1878) ;  < Af- 
ghanistan and  the  Central  Asian  Question.' 

Fisher,  George  Jackson,  American  physi- 
cian: b.  Westchester  County,  N.  Y.,  27  Nov. 
1825.  He  was  graduated  from  the  medical  de- 
partment of  New  York  University  in  1849 ;  was 
fhysician  and  surgeon  at  Sing  Sing  State 
^rison  1853-4;  surgeon  to  the  7th  Brigade, 
National  Guard,  State  of  New  Yo.k,  in  1853-73; 
and  president  of  the  New  York  V.  ^dical  Society 
in  1874.  He  published  ^On  Animal  Substances 
Employed  as  Medicines  by  the  Ancients^ 
(1862)  ;  and  many  other  professional  mono- 
graphs. 

Fisher,  George  Park,  American  educator: 
h.  Wrentham,  Mass.,  10  Aug.  1847;  was  gradu- 
ated at  Brown  University  in  1847;  studied  the- 


ology at  the  Yale  Divinity  School,  at  Andover. 
and  in  Germany,  was  professor  of  divinity 
1854-61,  and  subsequently  of  ecclesiastical  his* 
tory  at  Yale.    He  is  the  author  of:  ^Essays  on 


the  Supernatural  Origin  of  Christianity*  (1865)  ; 
^History  of  the  Reformation*  (1873);  <The 
Beginnings  of  Christianity*   (1877)  ;  ^  Faith  and 


Rationalism*  (1879) ;  ^The  Christian  Religion* 
(1882)  ;  <The  Grounds  of  Historic  and  Chris- 
tian Belief*  (1883);  <  Manual  of  Christian  Evi- 
dences* (1890) ;  ^Colonial  History  of  the 
United  States*   (1892),  etc. 

Pisher,  Irving,  American  educator:  b. 
Saugerties,  N.  Y.,  27  Feb.  1867.  He  was  grad- 
uated at  Yale  1888  and  took  a  post-graduate 
course  in  Berlin  and  Paris.  He  was  made  in- 
structor in  mathematics  at  Yale  1890,  becoming 
assistant  professor  of  mathematics  1893.  He  has 
been  professor  of  political  science  there  from 
1895.  He  has  published :  *  Mathematical  Investi- 
gations in  the  Theory  of  Value  and  Prices* 
(1892)  ;  ^Bibliographies  of  the  Present  Officers 
of  Yale  University*  (1893)  J  *  Elements  of 
Geometry,*  with  A.  W.  Phillips  (1806) ;  <A 
Brief  Introduction  to  Infinitesimal  Calculus* 
(1897). 

Pisher,  John,  English  prelate:  b.  Bever- 
ley, Yorkshire,  1459;  d.  London  22  June  1535. 
In  1 501  he  was  made  chancellor  of  the  University 
of  Cambridge,  and  in  1502  became  the  first 
Margaret  professor  of  divinity  at  Cambridge. 
In  1504  he  was  promoted  to  the  see  of  Rochester. 
Deeply  prepossessed  in  lavor  of  the  ancient  faith 
of  the  nation,  he  opposed  with  zeal  and  per- 
severance the  principles  of  Luther  and  his  fol- 
lowers. But  the  same  conscientious  motives 
which  induced  Fisher  to  become  the  champion  of 
Henry  VIII.,  impelled  him  to  oppose  the  king's 
measures  for  procuring  a  divorce  from  his  wife, 
and  declaring  himself  head  of  the  Church.  In 
1527  he  was  the  only  prelate  who  had  the  cour- 
aj^e  to  refuse  to  sign  a  declaration  that  the  mar- 
riage of  the  king  was  unlawful.  He  was  subse- 
quently sent  to  the  Tower  for  refusing  to 
submit  to  the  provisions  of  an  act  of  Parliament 
which  annulled  the  king's  marriage  with  Catha- 
rine of  Aragon,  and  confirmed  his  subsequent 
union  with  Anne  Boleyn.  Pope  Paul  HI. 
thought  proper  to  reward  his  zealous  adherent 
by  giving  him  a  cardinal's  hat  (May  1535).  The 
king  exclaimed  in  a  passion,  ^Mother  of  God! 
he  shall  wear  it  on  his  shoulders,  for  I  will 
leave  him  never  a  head  to  set  it  on.*^  As  no  evi- 
dence against  him  existed  sufficiently  strong  to 
affect  his  life,  Henry  employed  crafty  emissaries 
to  entrap  Fisher  into  a  positive  denial  of  the 
king's  supremacy.  The  plot  succeeded,  and  the 
bishop  was  beheaded  on  Tower  Hill.  Bishop 
Fisher  was  an  able  theologian,  and  the  author  of 
a  commentary  on  the  Seven  Penitential  Psalms; 
of  sermons,  controversial  and  devotional  treat- 
ises, etc.;  his  writings  being  partly  in  Latin, 
partly  in  English. 

Pisher,  Joshua  Prancis,  American  author: 
b.  Philadelphia,  Pa.,  1807;  d.  1873.  He  was 
graduated  from  Harvard  in  1825,  was  admitted 
to  the  bar  in  1829,  practised  in  Philadelphia,  and 
was  there  one  of  the  incorporators  of  the  Penn- 
sylvania Institution  for  the  Instruction  of  the 
Blind.  His  historical  studies  include:  ^The  Pri- 
vate Life  and  Domestic  Habits  of  William 
Penn*  (1836)  ;  and  <The  Degradation  of  Our 
Representative  System*    (1863). 
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Fisher,  Mary,  American  educator:  b. 
Marshall  County,  III.,  12  April  1858.  She  is  a 
teacher  of  French  and  German  in  the  Kansas 
City  Manual  Training  High  School,  and  has 
published:  ^Twenty-five  Letters  on  English 
Authors^  (1895);  *A  Group  of  French  Critics^ 
(1897)  ;  <A  General  Survey  of  American  Liter- 
ature>  (1899). 

Fisher,  Sydney  George,  American  lawyer 
and  historical  writer:  b.  Philadelphia,  Pa.,  il 
Sept.  1856.  He  was  graduated  at  Trinity  Col- 
lege 1879,  studying  law  at  Harvard,  and  being 
admitted  to  the  bar  1883.  His  works  include: 
^The  Evolution  of  the  Constitution >  (1887); 
<The  Making  of  Pennsylvania^  (1896);  ^Penn- 
sylvania: Colony  and  Commonwealth^  (1897); 
<Men,  Women,  and  Manners  in  Colonial  Times ^ 
(i8g6)  ;  <The  Tru^  Benjamin  Franklin>  (1899)  ; 
<The  True  William  Penn>  (1900);  <The  True 
Story  of  the  Revolutionary  War>  (1902). 

Fisher,  Wimam  Arms,  American  musi- 
cian and  composer:  b.  San  Francisco,  Cal.,  27 
April  1861.  He  was  a  pupil  in  counterpoint, 
canon,  and  fugue  of  H.  W.  Parker,  in  composi- 
tion of  Dvorak,  and  in  singing  of  William 
Shakespeare.  In  1897  he  became  an  editor  for 
Oliver  Ditson  &  Company,  the  Boston  music- 
publishers.  His  compositions  number  an  ^Elegie^ 
for  violin  and  piano,  some  40  solo  songs,  and 
many  part-songs  and  anthems. 

Fisher.      Pennant's   marten.     See   Makten". 

Fisheries,  a  term  which  includes  the  tak- 
ing of  all  kinds  of  water  products  as  a  business, 
and  thus  applies  to  the  pursuit  of  whales,  seals, 
otters,  and  other  mammals;  to  the  hunting  of 


frogs,  turtles,  and  alligators;  to  the  taking  of 
oysters,  clams,  lobsters,  crabs,  shrimp,  and  other 
shellfish ;  and  to  the  gathering  of  corals,  sponges, 
and  seaweeds,  as  well  as  to  the  capture  of  fish 
proper.  Closely  related  to  the  fisheries  are  fish 
culture,  by  which  the  supply  of  water  animals  is 
maintained  and  increased ;  and  the  various  shore 
industries  having  for  their  object  the  utilization 
or  preservation  of  the  products  as  brought  in  by 
the  fishermen. 

The  countries  whose  fisheries  are  of  greatest 
commercial  importance,  being  worth  upward  of 
$5,000,000  yearly,  are  the  United  States,  Great 
Britain,  Japan,  Russia,  France,  Canada,  Norway, 
and  Newfoundland,  in  about  the  order  given. 
Countries  which  may  be  regarded  as  of  second- 
rate  importance  in  this  respect,  whose  fisheries 
are  worth  between  $1,000,000  and  $5,000,000  an- 
nually, are  Portugal,  Spain,  Holland,  Sweden, 
Germany  and  Italy.  No  data  are  available  for 
China  and  India,  whose  fisheries  must  be  very 
extensive,  and  perhaps  entitled  to  rank  with 
those  of  the  leading  countries.  An  estimate 
based  on  official  data  and  all  other  available  in- 
formation gives  $300,000,000  as  the  approximate 
annual  value  of  the  commercial  fisheries  of  the 
world.  Water  animals  which  are  of  great  eco- 
nomic importance  in  both  hemispheres  are 
whales,  seals,  sea-herring,  mackerel,  tunny,  cod, 
halibut,  lobsters,  shrimp,  oysters,  and  sponges. 
The  most  valuable  of  all  fishery  products  arc 
oysters;  the  most  valuable  of  all  fishes  are  sea- 
herring,  salmon,  and  cod. 

United  States. —  This  is  the  leading  country 
as  regards  the  aggregate  value  of  its  fisheries  and 
the  amount  of  capital  invested  in  the  fishing  in- 


Rank 

States 

Persons 
employed 

States 

Capital 
invested 

States 

Value 

of 

products 

Marrland    

36,360 
39.335 
16,954 
14*363 
13.474 
12,045 
13,030 

6.U3 
5.643 
4.933 
4.042 
3.437 
3,105 
3.074 
2.948 
3,657 
2,503 
3,473 

?:;!§ 

r,687 

1.531 

1.372 

1,197 

783 

610 

589 

505 

476 

463 

154 

130 
118 

"5 
86 
57 

Massachusetts    

Maw     Vnrlc 

$13,372,902 
9,865.759 
6,601,343 
6,506,066 
6,137.737 
4.0  i. -.053 
3,63i,i04 

2,7^9,57» 

3.«',67,364 

3,096,665 

1,889,971 

1,300,417 

1,287.448 

1,241,291 

i,3i8,4S9 

957,142 

657.197 

657,164 

645,671 

561,672 

537.532 

li'A 

340,112 
223,633 
179.520 

X  22)884 
92,883 
87,286 
55.175 
52.985 
52,648 
39.105 

3.591 
2,974 
3,375 
1,905 

Alaska   

$7r4i3.4S6 
4,755.533 
4,613.384 
4.463.737 
4,196,37a 

2 

VirRiiii&    ........... 

New    Jersey 

3 

4 

Maine      

Washington    

Maryland    

Virginia 

Massachusetts 

New  York 

Massachusetts    

New    York 

i 

AlaslQt 

North  Carolina. 

New  Jersey 

Maryland    

S.767.461 
3,871,438 

I 

ra,Binc  ^ ■••■•. 

Washington    

Washington 

#-j        nn        

3,654,919 

9 

Alaska 

California  *!!!!!!!!!! 

3,559,993 

zo 

Florida 

Connecticut    

North  Carolina 

Florida    

1,559,599 

II 

Oregon* 

Pennsylvania   

1,316,0x7 

X3 

l^uisiana    • . 

1,080,870 

13 

California   

Ohio     

Rhode    Island 

Michigan    

955.058 
894.060 

14 

Michigan. 

Mississippi    

Florida    

;i 

855.750 
784,144 

Illinois 

Connecticut    

North   Carolina 

Rhode    Island 

Delaware     

'I 

Pennsylvania   

Iowa     ..• 

Ohio     

743.043 
6x6,453 

Illinois    

Xg 

Ohio     

Wisconsin 

543.30A 
537,378 

ao 

Connecticut    

South  Carolina 

Delaware     

Wisconsin 

Pennsylvania   

Texas     ..    .• 

31 

Missouri       .             ... 

302,763 

aa 

390,009 

23 

Wisconsin     

337,931 

24 

Georgia   ......■••••• 

Iowa                         •      . 

Vf Jssouri     .   ......... 

311,301 

^5 

Rhode  Island 

Missouri .    .    .    , 

Georgia    

South   Carolina 

Iowa    .....••..••••• 

3io,A56 
207,801 

j| 

Texas     

?? 

Texas 

Delaware     

303,37a 
170,605 

Alabama 

Alabama    

Georgia    

39 

Minnesota,  

South    Carolina 

Nebraska     

Arkansas     .......... 

168,071 

30 
31 
32 
33 
34 

U 
11 

39 
40 
41 

Indiana   •• 

Tennessee 

87,537 

Kentucky • 

Tennessee              . . 

'M'lnn^sota.            

87.405 

Utah 

Kentucky      

Indiana    

86,129 

Tenneftaee     

Indiana 

Kentucky 

47.458 

Arkansas     

Utah     

New    Hampshire 

Utah    

Nebraska     

Xew    Hampshire 

Arkansas 

Vermont 

15.937 
Z4.850 

New    Hampshire 

Nevada    

X^ermont , 

South    Dakota 

Kansas 

Kansas         .    ........ 

13.546 
13,834 

Kansas     

West  Virginia 

South    Dakota 

Idaho   

South    Dakota 

West  Virginia 

Idaho     . 

West  Virginia 

Idaho  

13,113 
11,939 

42 

Nevada      • 

Vermont    

7.160 

Total    

Total    

Total    

313,183 

$76,720,850 

$49»696,939 
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I.  Seining  for  salmon  on  the  Columbia  river.  2.  Fish  wheel  at  Cascades,  Columbia  river. 


Digitized  by 


Google 


Digitized  by 


Google 


Fv^fm^fM^ 


dastiy,  and  it  also  takes  first  rank  in  the  yield 
of  a  number  of  Sjpecial  products  common  to 
many  countries.  The  importance  attained  by 
the  United  States  fisheries  has  been  due  to  the 
abundance,  variety,  excellence,  and  wide  distri- 
bution of  the  products,  augmented  by  cultivation 
and  acclimatization.  The  abundance  of  food 
fishes  had  a  marked  influence  on  the  original 
colonization  of  the  country,  and  was  also  an  im- 
portant factor  in  the  subsequent  development  of 
various  regions.  At  the  outbreak  of  the  Revolu- 
tionary War,  some  of  the  vessel  fisheries  had  al- 
ready become  very  extensive,  and  sailor-fisher- 
men, mostly  from  New  England,  manned  our 
naval  vessels  and  privateers  and  rendered  val- 
iant service. 

The  number  of  persons  who  are  regularly 
engaged  in  the  fishing  industry  is  approximately 
212,000,  of  whom  154,000  are  sea  fishermen  and 
58,000  shoresmen,  preparators,  factory  hands, 
etc  The  aggregate  number  of  people  dependent 
on  the  fisheries  is  upward  of  1,000,000,  or  about 
one  eightieth  of  the  entire  population.  The  cap- 
ital invested  in  the  fisheries  is  about  $76,720,850, 
of  which  $13456,050  represents  vessels,  $4,530|6ix) 
boats,  $8,215,330  apparatus  and  appliances,  and 
$50,518^835  shore  property  and  cash  capital  The 
number  of  fishing  vessels  is  6,337,  tonnage 
172,377,  and  the  number  of  ppen  boats  and  ves- 
sels under  five  tons*  burden  is  79,216.  The  yield 
of  the  United  States  fisheries  fluctuates  consider- 
ably, but  of  late  has  averag^  ^bdut  $45,000,000. 
The  statistics  herew;ith  presented*  which  embody 
the  latest  returns  for  the  different  regions,  give  a 
total  catqh  of  $4(^^(696.900,  a  sum  representing  the 
value  of  the  fish  as  nrst  put  on  the  market  The 
^proximate  aggregate  weigljt  of  the  output  is 
1,916^7,600  pounds,  including  only  the  soft 
parts  of  products  like  oysters,  clams,  scallops,  etc. 

Following  is  a  summary  showing  the  rank  of 
the  different  States  as  regard^  persons  employed, 
capital  invested,  and  value  of  {)roducts.  The 
years  to  which  the  figures  in  this  and  the  fol- 
lowing tables  relate  are,  for  the  New  England 
States;  lor  the  Middle  Atlailtic  Sutes;  for 
ihe  South  Atlantic  and  Gulf  States;  for 
the  Pacific  States,  Great  Lajkes,  and  interior 
waters,  and  for  Alaska.  The  statistics  have 
been  supplied  by  the  Bureau  of  Fisheries,  De- 
partment of  Commerce  and  Labor  of  the  United 
States. 

A  characteristic  feature  of  the  New  England 
fi.sheries  is  the  employment  of  a  large  fleet  of 
fine  schooner-ngged  vessels  in  the  offshore  fish- 
eries for  cod,  haddock,  hake,  halibut,  and  mack- 
erel. Cod  is  the  principal  fish  so  taken,  part  of 
the  catch  being  made  on  the  Grand  Banks  and 
other  banks  lying  off  Newfoundland  and  Nova 
Scotia,  and  part  on  the  very  extensive  and  pro- 
lific banks  adjacent  to  the  New  England  shore, 
^he  most  noted  of  which  is  Georges  Bank.  The 
most  important  of  the  New  England  boat  and 
shore  fisheries  are  those  for  sea-herring  (caught 
chiefly  in  brush  weirs),  lobsters  (caught  in  pots 
made  of  laths),  soft-shell  clams,  and  oysters. 
In  the  catch  of  herring,  soft-shell  clams,  and  lob- 
sters, Maine  surpasses  all  other  States. 

The  oyster  industry  of  the  Middle  Atlantic 
States  .gives  to  that  region  the  importance  which 
its  fisheries  have  attained.  The  principal  oyster 
grounds  are  in  Long  Island  Sound,  Delaware 
Bay,  and  Chesapeake  Bay,  a  large  part  of  the 
output  now  being  taken  from  planted  beds.  An 
inunense  fleet  of  sailing  vessels  and  boats  is  en- 
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gaged  in  dredging  and  tonging  oysters  and  run- 
ning them  to  market.  Oliher  important  salt- 
water products  of  this  sectic^  are  {blue-fish,  men- 
haden, sea  bass,  squeteague,  hard  diams,  and 
crabs.  The  anadromous  fishes,  the  shad,  the  ale- 
wives,  and  the  striped  bass,  st^port  valuable 
fisheries.  The  South  Atlantic  region  has  no  note- 
worthy vessel  fisheries,  but  its  iK>und-net,  gill- 
net,  and  seine  fisheries  for  alewives,  shad,  sea 
mullet,  and  squeteague  are  important,  shad  being 
the  leading  product.  The  most  prominent  prod- 
ucts of  the  Gulf  States  are  mullet,  red  snappers, 
squeteague,  oysters,  shrimp,  and  sponges. 

The  Pacific  States  have  very  important  ves- 
sel fisheries  addressed  to  cod,  halibut,  and 
whales,  and  very  extensive  shore  fisheries  for 
salmon,  herring,  and  oysters.  The  salmon  fish- 
ery is  the  most  valuable  in  the  world,  immense 
quantities  of  quinnat,  blue-back,  silver,  and  other 
salmon  being  caught  in  the  Sacramento  and 
Columbia  rivers,  in  Puget  Sound,  and  in  Alaska. 
Much  of  the  yield  is  canned.  The  salmon  output 
exceeds  248  million  pounds. 

The  fisheries  of  the  Great  Lakes  are  the  moat 
important  lake  fisheries  in  the  world,  those  in 
the  United  States  waters  producing  over 
iOo,ooo,poo  pounds  of  excellent  food  fish  annu- 
ally. Lake  Erie  has  the  largest  catch,  closely 
followed  by  Lake  Michigan.  The  principal  fishes 
are  ^hitefish,  lake  herring  or  cisco,  lak^  trout, 
pike  perch,  and  yellow  perch.  The  numerous 
interior  waters  of  ,the  country  are  well  supplied 
\i;ith  economic  animals  and  support  valuable  fish- 
eriesi  The  most  productive  waters  are  the  |^is- 
sjssippi  River  and  tributaries.  The  species  figur- 
ixjg  most  conspicuously  in  ^he  catch  are  black 
bfiss;  buffalo-fish,  carp,  crappies,  suckers,  frogs, 
apd  .mussels,  the  shells  oi  -the  la^  named  beinjsf 
eftensiyeiy  used  in  making  pearl  buttons. 

The  table  on  the  f(jIlowing  page  shows  the 
e^ent  of  the  fisheries  ^n  each  or  the  foregoing 
geographical  divisions: 

The  products  of  the  United  States  fisheries 
may  be  classified  as  follows . 


PSODUCTS 


Food-fishes  in  general 

Menhaden   (for  oil  and  guano) 

Wkaks,   seaOs,   and  other  inammals. 
Turtles,   terrapin,    alligators,    frogs.. 

Oysters  and   other  "mollusks 

Lobsters  and  other  crustaceans 

Sponges ' 


Total 


Value 


973,360 

1,321,247 

254.9«a 

I6,700,SS4 

2,a5i»8f9 

30S>5#9 

$49>696,9|9 


United  States  Insular  Possessions. — The 
fisheries  of  Hawaii  give  employment  to  about 
2,400  people,  of  whom  1,600  are  natives, '  500 
Japanese,  and  240  Chinese.  The  value  of  fishing 
property  is  $joo,ooo.  The'  catch  comprises 
6,250,000  pounds  of  fish  and  other  products,  . 
mostly  eaten  fresh,  and  is  valued  at  |i,  100,000.  i 
The  Philippine  Islands  have  valuable  fishing  re- 
sources which  are  but  little  developed.  The 
leading  fishery  is  that  for  pearls  and  pearl  shells 
in  the  Stilu  archipelago;  from  time  immemorial 
the  pearls  from  this  region  have  been  famous. 
No  statistics  are  available.  The  fisheries  of 
Porto  Rico  are  comparatively  imimportant,  al- 
though capable  of  development;  at  present  the 
catch  is  only  for  local  consumption  and  is  eaten 
fresh. 

Canada. —  The  fisheries  of  the  Dominion  of 
Canada  are  very  extensive  and  closely  resemble 
those  of  the  United  States.    The  aggregate  yield 
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according  to  official  report,  is  annually  about 
$26,000,000,  which  includes  the  value  of  canned 
products  and  hence  exceeds  by  several  million 
dollars  the  actual  value  of  the  fisheries  proper. 
The  number  of  persons  engaged  in  19 10  was 
about  95,000,  and  the  capital  invested  about 
$11,500,000.  The  fisheries  of  Nova  Scotia  arc 
more  extensive  than  those  of  the  other  prov- 
inces; here  cod,  haddock,  herring,  mackerel, 
and  lobsters  are  taken  in  large  quantities.  New 
Brunswick  and  Quebec  have  fisheries  similar  to 
those  of  Nova  Scotia,  while  Ontario  and  Mani- 
toba have  important  fresh-water  fisheries  for 
whitcfish,  trout,  and  other  lake  species.  The 
fisheries  of  British  Columbia,  which  rank  next 
to  those  of  Nova  Scotia,  are  addressed  chiefly  to 
salmon.  The  principal  catch  is  in  the  Fraser 
River.    Sec  Canada  —  Fisheries. 

Newfoundland.^^  In  proportion  to  popula- 
tion, the  fisheries  of  this  island  are  more  valuable 
than  those  of  any  other  country.  The  value  of 
fishery  products  exported  is  about  $8,000,000, 
and  tne  value  of  products  consumed  locally  was 
estimated  at  ^1,000,000.  The  leading  fish  are 
cod  and,  hernng,  the  cod  fishery  being  more 
valuable  than  in  any  other  country.  The  hair- 
seal  fishery  is  another  branch  in  which  New- 
foundland leads. 

Great  Britain  and  Ireland. — ^The  fisheries  of 
the  British  Isles  surpass  those  of  any  other 
country  of  Europe,  and  are  about  equal  to  those 
of  the  United  States.  Besides  extensive  coast 
fisheries,  there  are  very  important  offshore  ves- 
sel fisheries  for  cod,  haddock,  herring,  and  fiat- 
fishes,  gill-nets  being  set  for  herring  and  beam 
trawls  used  for  the  other  species.  About 
106,500  persons  find  employment  in  fishing, 
of  which  39,500  are  in  England  and  Wales, 
37,400  in  Scotland,  and  28,000  in  Ireland.  The 
registered  fishing  vessels  and  boats  numbered 
25,000.  The  fisheries  of  England  and  Wales 
are  valued  at  about  $33,300,000;  Scotland,  $11,- 
250,000;   Ireland,  $1,013,900  —  a  total  of  about 

Russia. —  This  country  has  vast  fishery  re- 
sources, and  the  annual  catch  exceeds  in  value 
that  of  any  other  country  of  Europe  except 
Great  Britain.  The  ocean  fisheries  are  insignifi- 
cant, but  those  of  the  Caspian  Sea  and  the  fresh 
waters,  especially  the  Ural  and  Volga  rivers,  arc 
very  highly  developed.  The  herring  fisheries  of 
the  Caspian  Sea  are  famous,  and  millions  of 
pounds  are  caught  annually.  The  sturgeon  and 
the  pike  perch  fisheries  are  the  most  valuable  in 
the  world.  The  roach  is  so  abundant  and  dieap 
that  it  may  be  considered  the  national  fish;  be- 
tween 200,000,000  and  300,000,000  pounds  are 
taken  annually  in  the  Caspian  Sea.  Other  im- 
portant products  are  carp,  catfish,  bream,  white- 
fish^  yellow  perch,  and  lampreys.  Accurate  sta- 
tistics are  lacking,  but  a  Russian  official  estimate 
gives  an  annual  catch  of  1,500,000,000  pounds* 
valued  at  $25,000,000. 

France. —  Fisheries  of  great  magnitude  are 
prosecuted  in  the  coast  waters  of  France  and  by 
French  fishermen  in  Newfoundland,  Iceland,  aod 
the  North  Sea.  The  number  of  vessel  and 
boat  fishermen  is  about  97,000  and  of  shore 
fishermen  62,000;  and  the  value  of  the  products 
taken  was  $21,240,000.  In  the  cod  fisheries  of 
Newfoundland,  Iceland,  and  the  North  Sea, 
44,600,000  kilograms  of  fish,  valued  at  $3,800,000 
were  caught;  and  in  the  high-sea  fisheries 
56,300,000  kilograms  of  herring,  mackerel,  and 
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other  fish,  valued  at  $5,600,006,  Were  taken.  The 
principal  coast  fishery  is  that  for  sardines,  large 
quantities  of  which  are  canned  and  sent  to  all 
parts  of  the  world;  the  quantity  taken  was 
about  40,200,000  kilograms,  worth  $2,400,000. 
Other  valuable  products  are  tunny,'  lobsters, 
spiny  lobsters,  crayfish,  oysters,  mussels  and  sea- 
weeds. The  cultivation  of  oysters  has  reached 
great  perfection  and  upward  of  1,000,000,000 
oysters,  grown  in  artificial  enclosures,  are  mar- 
keted annually. 

Norway. — More  than  120,000  people  are  emr 
ployed  in  the  Norwegian  fisheries.  The  principal 
products  are  cod,  valued  at  about .  $3,660,000 ; 
herring,  valued  at  $2,440,000^  and  salmon  and 
trout,  valued  at  $280,000.  The  cod  fishery  is  car- 
ried on  chiefly  at  the  Lofoten  Islands,  where 
35,000  fishermen  are  engaged.  Other  important 
fisheries  are  the  lobster,  whale,  seal,  and  shark. 
The  total  value  of  the  fisheries  was  about 
$7,900,000.  A  large  part  of  the  catch  is  exported 
to  other  European  countries  and  the  United 
States. 

Other  European  Countries.'^  Gtmazny  has 
eod  and  herring  fisheries,  in  the  Baltic  and  North 
seas,  and  minor  fresh-water  fisheries.  Upward 
of  52,000  persons  are  reported  to  be  employed, 
and  the  annual  catch  is  worth  several  million 
<iollars,  but  definite  statistics  are  not  available. 
The  Netherlands  have  valuable  herring  fisheries, 
which  yield  about  $1,478,000.  Other  valuable 
products  are  cod,  anchovy,  and  oysters.  The 
yearly  production  is  valued  at  about  $2,000,000. 
The  fisheries  of  Denmark  are  valued  at 
about  $1,995,000.  The  fishermen  of  Belgium 
catch  chiefly  herring,  and  cod,  the  output  being 
about  $1,250,000  annually.  ,  Portugal  has  4,000 
vessels  and  boats^  mostly  engaged  iri  the  sardine 
ajid  tunny  fisheries;  the  products  taken  have  a 
value  of  about  $4,182,000.  The  fisheries  of  Spain 
are  estimated  to  be  worth  $2,500,000,  but  no 
definite  information  regarding  them  is  obtain- 
able. Italv  has  neariy  100,000  fislyermen  en- 
gaged in  the  tunny,  coral,  sponge,  and  general 
food-fish  fisheries.  The  aggregate  value  of 
water  products  is  estimated  at  $3,500,000  yearly. 
The  Swedish  fisheries  are  valued  at  about  $2,- 
056,000.  The  principal  species  sought  is  the'  her- 
ring ;  the  hernng  fishery  of  Bohuslan  is  famous, 
employing  7,500  men.  Other  important  products 
are  cod,  mackerel,  eels,  salmon,  and  lobsters. 
The  sea  fisheries  of  Austria-Himgary  give  em- 
ployment to  about  15,300  persons,  and. yield 
Si,405,ooo  worth  of  fish,  etc.  Greece  and  Turkey 
nave  valuable  sponge  fisheries. 

Japan. — The  fisheries  of  Japan  are  in  some 
respects  the  most  important  in  the  world,  and 
in  value  rank  next  to  those  of  the  United  States 
and  Great  Britain.  While  complete  statistics  are 
lacking:,  it  is  known  that  about  400,000  vessels 
and  boats  are  employed  and  that  about  2,5c^,oqo 
persons  are  engaged  in  fishing.  All  the  coast 
'  waters  abound  in  excellent  food  fishes,  moUusks, 
crustaceans,  and  other  products,  together  with 
many  objects  used  for  ornamental,  artistic,  and 
other  purposes  beside  for  food.  The  leading 
products  are  sardines  (of  which  500,000,000 
pounds  are  annually  caught),  herring,  tai,  bonito, 
mackerel,  tunny^  salmon,  cod,  squid,  coral,  and 
al|[ae.  The  herrmg,  salmon,  cod,  and  other  fish- 
eries of  Hokkaido,  the  most  northern  of  the  main 
islands,  are  very  extensive,  yielding  nearly 
iJooojooOfOOo  pounds.  The  aggregate  output  of 
tne  Jfapajoese  fisheries  is  probajbly  not  kss  tfa^ 


2/000,000,000  pounds  a  jreair,  with  an  estimated 
value  of  $30,ooo,ooa  It  is  probably  in>  excess  of 
this.  ... 

BibHogrctphy.>^  Goode,  <Ff8hcry  Industries  ai 
the  United  States^  (7  vols.  4to,  1884-7) ;  Sim* 
monds,  ^Commercial  Products  of  Uie  Seft> 
(1883) ;  Mcintosh,  ^Resources  of  the  Sea>» 
f  1899) ;  Faber,  <The  Fisheries  of  the  Adriati«>l 
(1883) ;  Annual  Reports  and  Bulletins  of  tUm 
United  States  Fish  Commission;  Annual  Qcf9^ 
emment  Reports  on  the  Fisherief^  of  Canadig 
Great  Britain,  and  Irelgind;  ^c.^  France,  ^Stft4, 
tistique  des  Beches  Maritimes^   (annual). 

Fisheries  Question.  The  .  provinces  oi 
British  North  America  in  17^76  enjogred 
mutual  fishing  rights  on  the  entire  North  AtiajBH 
tic  coast,  but  when  the  Revolution  severed  Cai^ 
ada  from  the  rest  of  the  seaboar4,  Great,  Britain 
proposed  to  deny  the  United  States  the  right  to. 
fish  there,  on  the  ground  of  Canadian  opposition^ 
As  this  meant  ruin  to  a  great  New  England  ii>- 
dustry,  the  Canadian  waters  beirtg  the  cream  of 
the  fishing  grounds,  John  Adams  I'efused  to  sigBi 
the  Treaty  of  Paris  (7  Sept  V^S)  until  the 
right  was  grranted,  though  his  fellow  commi»- 
sioners  would  have  sacrificed  them ;  and  his 
-stubbornness  secured  theii*  retention.  "  Fishing 
could  still  go  on ;  but  we  could  liot  dry  or  cure 
fish  on  the  coast  of  Newfoundland,  or  the  set- 
tled coasts  or  river-banks  ot  Nova  Scotia,  the 
Magdalen  Islands,  or  Labrador^  except  by  agrei>- 
ment  with  the  inhabitants.  Under  these  pro^ 
visions,  the  energetic  American  fishermen  occu- 
pied many  excellent  fishing  stations^  along  the 
Canada  shore;  to  the  envy  ^nd  dissatisfaction  of 
the  British;  and  when  the  War  of  1812  broke 
out,  the  latter  seized  the  opportunity  to  declare 
the  Treaty  of  Paris  abrogated,  and  order  the 
Canadian  officials  to  refuse  American  fishermen 
access  to  the  g^rounds.  The  Americans  declared 
the  fishery  provisions  of  the  Treaty  unvoidable. 
The  Treaty  of  Ghent,  of  1814^  ignored  this  ques- 
tion, as  it  did  so  much  else  of  vital  imfiort,  and 
the  old  rights  were  tacitly  allowed  to  stand. 
But  in  1818  a  joint  convention  at  London  re- 
vised the  fishing  provisions:  th6  United  States 
were  to  have  the  right  only  of  fishing  in  the  deep 
sea  at  least  three  miles  from  shore,  except  on 
the  western  and  northern  coast  of  Newfound- 
land and  the  Magdalens ;  but  could  dry  and  cure 
on  the  coasts  as  before,  and  enter  bays  and  har- 
bors for  wood  or  water  or  for  refuge,  Biit  the 
three-mile  provision  was  the  bone  of  contention 
it  has  always  been,  as  to  headlands,  etc.,  and  here 
as  to  the  Gut  of  Canso  —  in  effect,  the  American 
right  to  fish  in  the  Gulf  of  St.  Lawrence, 
Chaleurs  Bay,  or  the  Bay  of  Fundy;  a^  to  the 
latter,  an  American  vessel  was  seized  for  fishing 
in  it,  and  on  arbitration  the  American  claim  was 
held  valid.  Finally,  the  Reciprocity  Treaty  ot 
.1854  abolished  all  mutual '  restrictions  on  deepr- 
sea  fishing  except  for  shellfish.  The  United 
States  abrogated  this  treaty  in  1866,  and  condi- 
tions reverted  to  those  of  1818,  but  the  Treaty 
of  Washington  in  187 1,  to  take  effect  in  l^J 
revived  it  again  in  full  down  to  lat.  39**  N.  The 
Canadians,  however,  asserted  that  theii*  waters 
were  much  the  more  valuable,  and  on  arbitration 
provided  for  in  the  treaty^  they  were  awarded 
$5,500,000  in  1877,  on  a  claim  of  $14,280,000.  In 
1885  the  United  States  again  abrogated  reciproc- 
ity, under  pressure  from  fishing;  interests,  aod 
returned  to  the  i8t8  status  with  its  disputed 
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ttoeamngs.  Oar  fishing  Ycsaeb  were  seized  as 
before;  and  la  18B7  Congress  authorized  the 
President  at  his  discretion  to  lay  an  embargo  on 
«11  Canadian  .  (commerce  to  American  ports, 
which,  however,  has  not  been  done.  In  1888  the 
Oiamberlain-Bayard  Treaty  arranged  these  dif- 
:fioultieSy  but  the  Senate  rejected  it;  in  1890,  how- 
ever, the  Canadian  government  embodied  it  in 
its  laws.  A  joint  high  commission  to  settle  the 
'Question  met  in  Washington  in  iSp9,  but  ad- 
journed without  coming  to  a  decision.  In  all 
cases,  however,  the  provisions  of  the  Convention 
of  London,  1818,  is  held  by  both  governments  as 
binding  in  absence  of  special  treaties  overriding 
them.  The  crucial  point  has  always  been  and  is 
likely  to  be  the  'headland  doctrine.*  The  Amer- 
icans claim  that  it  should  not  be  recognized,  but 
the  curves  of  the  coast  followed  instead  of  draw- 
ing the  line  from  headland  to  headland;  the 
Canadians  say  it  is  vhal  to  the  protection  of  their 
own  fishermen. 

Fisher's  Hill,  about  20  miles  south  of 
Winchester,  Va.,  between  the  Massanutten  and 
North  Mountains,  and  with  its  base  washed  by 
a  branch  of  the  Shenandoah.  This  place  was  the 
ficene  of  an  action,  22  Sept.  1864,  between  a 
National  force  under  Gen.  Sheridan,  and  one  of 
Confederates  commanded  by  Gen.  Early. 

Fisher's  Hill,  Battle  of.  Gen.  Early  was  de- 
feated at  the  battle  of  the  Opequon,  Va.,  19  Sept. 
1864,  and  retreated  during  the  night,  20  miles  up 
the  Shenandoah  Valley  to  Fisher's  Hill,  two 
miles  south  of  Strasburg,  Va.  Gen.  Sheridan 
followed  at  daylight  of  the  20th  up  the  Valley 

Juke,  Gen.  Wilson's  cavalry  division  covering  his 
eft  and  Gen.  Aver  ell's  division  on  his  right. 
During  the  afternoon  of  the  20th  Wright's  Sixth 
corps  and  Emory's  Nineteenth  corps  arrived  at 
Cedar  Creek,  crossed  and  took  position  on  the 
heights  fronting  Strasburg.  Crook's  Eighth  corps 
halted  on  the  left  bank  of  the  creek.  On  21  Sept 
Sheridan  pushed  through  the  town,  drove  Early's 
skirmishers  to  the  entrenchments  and  reconnoi- 
tered  the  position,  which,  naturally  strong.  Early 
had  strengthened  with  works  of  earth  and  stone, 
behind  which  wap  Wharton's  division  on  the 
right,  then .  Gordon's,  Pegram's,  and  Ramseur's, 
with  Lomax's  division  of  dismounted  cavalry  on 
the  extreme  left  Fitz  Hugh  Lee*s  cavalry  was 
at  Millford,  12  miles  above  Front  Royal,  guard- 
ing Luray  Valley  and  Early's  right  Sheridan 
ordered  Gen.  Torbert,  with  Merfitt's  and  Wil- 
son's cavalry  divisions,  to  the  Luray  Valley  to 
drive  out  any  force  of  the  enemy  in  that  quarter, 
and  cross  over  from  the  valley  to  New  Market, 
and  intercept  Early*s  retreat  During  the  after- 
noon the  Sixth  corps,  after  a  serious  re- 
pulse, succeeded  in  gaming  a  commanding  posi- 
tion near  the  Confederate  works,  which  was 
immediately  entrenched  and  artillery  put  in  posi- 
tion, ^rly's  right  was  too  strongly  posted  to 
attack  in  front,  so  Sheridan  concluded  to  turn  and 
attack  his  left.  During  the  night  of  the  2i$t 
Crook  crossed  CJedar  Creek  and,  hidden  in  a 
dump  of  timber,  remained  until  daylight,  when, 
under  cover  of  woods  and  ravines^  he  marched 
in  rear  of  and  beyond  the  right  .of  the  Sixth 
corps,  and  was  again  concealed,  while  Ricketf  s 
division  of  the  Sixth  corps  was  pushed  out  and 
confronted  the  left  of  Early's  infantry,  ready  to 
join  Crook's  left  when  he  should  attack.  While 
Rickett's  was.,  threatening  in  front  Crook 
mardied  unobserved  into  the  dense  timber  on  the 


osstem  face  ,f^  LHtk  Nor&  Moaataitv  until  he 
gaioed  the  rear  of  Early's  works  when,  fadng  to 
the  left,  be  marohed  down  the  mountain  side,  at 
sunset.  He  was  seen  by  Lomax,  artiUery  was 
turned  upon  him,  but  too  late ;  he  struck  Lomax's 
dismounted  men  in  flank  and  rear,  driving  them 
back  on  Ramseur,  who  endeavored  to  change 
front,  but  Rickett's  division  advancing  strudc 
Ramseur  in  the  act,  joined  Crook's  left,  and  the 
two  commands  moved  along  in  rear  of  Early's 
entrenchments,  his  men  giving  way  all  along  the 
line,  abandoning  many  guns.  The  swinging 
movement  of  Rickett's  division  on  the 
right  was  taken  up  from  right  to  left, 
and  between  sunset  and  darkness  Early's 
entire  army  was  defeated  and  an  dis- 
orderly retreat.  Early  reported  next  morn- 
ing to  Gen.  Lee  that  the  enemy  ^succeeded  in 
driving  back  the  left  of  my  line  which  was 
defended  by  the  cavalry,  and  throwing  a  force 
in  the  rear  of  the  left  of  my  infantry,  when  the 
whole  of  the  troops  gave  way  in  a  panic  and 
could  not  be  rallied.^  Early  retreated  four  miles 
beyond  Woodstock  and  Sheridan  pursued  him 
all  night,  to  Woodstock,  12  miles,  which  was 
reached  at  daybreak  next  morning.  The  Union 
loss  was  509  killed  and  wounded.  Early  re- 
ported a  loss  in  infantry  and  artillery  of  240 
kined  and  wounded  and  995  missing.  The  loss 
in  Lomax's  cavalry  would  swell  the  entire  Con- 
federate loss  to  about  1400. 

Consult:  < Battles  and  Leaders  of  the 
Civil  War,>  Vol.  IV.;  ^Official  Rccords,>  Vol. 
XLIL;  Pond,  <The  Shenandoah  Valley  in 
1864^ ;   Sheridan,    <  Personal   Memoirs.' 

E.  A.  Carman. 

Fisher's  Island,  at  the  entrance  of  Long 
Island  Sound,  near  Connecticut  The  island  is 
in  the  State  of  New  York;  it  is  a  part  of  th? 
Southold  township,  in  Suffolk  County,  N.  Y. 
Area  4,000  acres. 

Fishes,  Geographical  Distribution  p£.   The 

laws  governing  the  distribution  of  animals 
are  reducible  to  three  very  simple  propositions. 
Each  species  of  animal  is  found  in  every  part 
of  the  earth  having  conditions  suitable  for  its 
maintenance^  unless: 

(0)  Its  mdividuals  have  been  unable  to  reach 
this  region  through  barriers  of  some  sort;  or, 

(t)  Having  reached  it,  the  species  is  un- 
able to  maintain  itself,  through  lack  of  capacity 
for  adaptation,  through  severity  of  competition 
with  other  forms,  or  through  destructive  condi- 
tions of  environment;  or  else, 

(c)  Having  entered  and  maintained  itself, 
it  has  become  so  altered  in  the  process  of 
adaptation  as  to  become  a  species  distinct  from 
the  original  type. 

Under  the  first  head,  numerous  illustrations 
may  be  given.  The  absence  of  loaches  in 
America  and  of  mooneyes  in  Europe  may  serve 
as  examples. 

Of  species  under  (ft),  those  who  have 
crossed  the  seas  and  not  found  lodgment,  there 
is,  in  the  nature  of  things,  no  record.  Of  the 
existence  of  multitudes  of  estrays  there  is 
abundant  evidence.  Now  and  then  one  among 
thousands  finds  permanent  lodgment,  and  bv 
such  means  a  species  from  another  region  will 
be  added  to  the  fauna.  The  rest  disappear  and 
leave  no  trace.  A  knowledge  of  the  currents 
of  the  sea  and  their  influence  is  essential  to  any 
detaxfed  study  of  the  dispersion  of  fishes. 
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In  the  third  clas8»  that  of  species  cfaafiged 
in  the  process  of  adaptatioxi,  most  insular^  forms 
helong.  As  a  matter  of  fact,  at  scHne  time  or 
another  almost  every  species  miust  be  in  this 
category,  for  isolation  is  a  source  of  the  most 
I>otent  elements  in  the  initiation  and  intensifioa- 
tion  of  the  minor  differences  which  separate 
related  species.  It  is  not  the  preservation  of  the 
tnoA  useful  features,  but  of  those  which  actually 
ejusted  in  the  ancestral  individual s»  which  dis- 
tinguished such  species.  In  many  cases  the  per- 
sistence of  characters  rests  not  on  any  special 
usefulness  or  fitness^  but  on  the  fact  that  indi- 
viduals possessing  these  characters  have,  at  one 
time  or  another,  invaded  a  certain  area  and 
populated  it. 

Barriers  Checking  Movement  of  Fishes,-^ 
The  limits  of  the  distribution  of  individual 
species  or  genera  must  be  found  in  some  sort 
of  barrier,  past  or  present.  The  chief  barriers 
which  limit  marine  fishes  are  the  presence  of 
land,  the  presence  of  ^at  oceans,  the  differ- 
ences of  temperature  arising  from  differences  in 
latitude,  the  nature  of  the  sea-bottom,  and  the 
direction  of  oceanic  currents.  That  which  is  a 
harrier  to  one  species  may  be  an  agent  in  disr 
tribution  to  another.  The  conunon  shore-fishes 
would  perish  in  de^  waters  ahnost  as  surely 
as  on  land,  while  the  open  Pacific  is  a  broad 
highway  to  the  albacore  or  the  swordfish. 

Afpin,  that  which  is  a  barrier  to  rapid  dis- 
tribution may  become  an  agent  in  the  slow  ex- 
tension of  the  ran^e  of  a  species.  The  vast 
continent  of  Asia  is  undoubtedly  one  of  the 
greatest  of  barriers  to  the  wide  movement  of 
species  of  fish,  yet  its  long  shore-line  enables 
species  to  creep,  as  it  were,  from  bay  to  bay,  or 
»om  rock  to  rock ;  till,  in  many  cases,  the  same 
^>ecie5  is  found  in  the  Red  Sea  and  in  the  tide- 
pools  or  sand-reaches  of  Japan^  or  even  in  the 
Brooks  or  coral  pools  of  Tahiti  or  Samoa.  In 
the  North  Pacific  the  presence  of  a  range  of  half- 
sabmerged  volcanoes,  known  as  the  Aleutian 
and  the  Kurile  Islands,  has  greatly  aided  the 
slow  movement  of  the  fishes  of  the  tide-pools 
and  the  ketp.  To  a  school  of  mackerel  or  of 
fb^ing-fishes  these  rough  islands  might  form  an 
insuperable  barrier. 

Temperature  the  Central  Fact-^-lt  has  long 
been  recognized  that  the  matter  of  temperature 
is  the  central  fact  in  all  problems  of  geograph- 
ical distribution.  Few  species  in  any  group 
freely  cross  the  frost-Kne,  and  except  as  borne 
by  oceanic  currents,  few  species  extend  their 
ranjge  far  into  waters  colder  than  those  in 
which  the  species  is  distinctively  at  home. 
Knowing  the  average  temperature  of  the  water 
in  a  given  region,  we  know  in  general  the  types 
of  fishes  which  must  inhabit  it.  It  is  the  sim- 
ilarity in  temperature  and  physical  conditions, 
not  the  former  absence  of  barriers,  which  chiefly 
explains  the  analogy  of  the  Japanese  fauna  to 
that  of  the  Mediterranean  or  the  Antilles.  This 
fact  alone  must  explain  the  resemblance  of  the 
Arctic  and  Antarctic  fauna.  Like  forms  lodge 
in   like  place. 

Ocean  Currents. — We  may  consider  again  for 
a  moment  the  movements  of  the  great  currents 
in  the  Pacific  as  agencies  in  the  distribution  of 
species. 

A  great  current  sets  to  the  eastward,  cross- 
ing the  ocean  just  south  of  the  tropic  of  Cancer. 
It  extends  between  the  Gilbert  and  the  Marshall 
islands  and  passes  on  nearly  to  the  coast  of 


Mexico^  touohifig  the  Galapagos  Islaiids,  'Qip- 
perton  Island,  and  especially  me  iRevilla^gedos. 
This  may  acootmt  for  the  ntnftber  of  Polyne<> 
sian  species  found  on  these  islands,  about  whidi 
they  are  freely  mixed  with  immigrants  from 
the  mainland  of  Mexico. 

From  the  Revilkgigedos  the  current  moves 
northward,  passing  the  Hawaiian  Islands  and 
thence  onward  to  the  Ladrones.  The  absence 
in  Hawaii  of  many  of  the  characteristic  fishes 
of  the  Samoan  Islands  and  the  Gilbert  Islands  is 
perhaps  due  to  the  long  detotir  made  by  these 
currents,  as  the  conditions  of  H£e  in  these 
groups  of  islands  are  not  very  different  North- 
east of  Hawaii  is  a  great  spiral  current,  movii^ 
with  the  hands  of  the  watch,  forming  what  is 
called  Fleurieu*s  Whirlpool.  This  does  not 
reach  the  coast  of  California.  This  fact  may 
account  for  the  almost  complete  distinction  in 
the  shore-fishea  of  Hawaii  and  California. 

It  is,  of  course,  not  necessary  that  the  tncfte- 
ments  of  a  species  in  an  oceanic  current  should 
coincide  with  the  direction  of  the  current. 
Young  fishes,  or  fresh-water  fished^  would  be 
home  aiong  with  the  water.  Those  that  dwell 
within  floating  bodies  of  seaweed  would  go 
whither  the  waters  carry  the  drifting  mass.  Bnt 
free-swimming  fishiea,  as  the  mackerel  or  flying- 
fishes,  might  as  readily  choose  the  reverse  diree^ 
tion.  To  a  free-swimming  fishy  the  temperature 
of  the  water  would  be  the  only  consideration. 
It  is  thus  evident  that  a  current  which  to  cer- 
tain forms  would  prove  a  barrier  to  distribu- 
tion, to  others  would  be  a  mere  convenience  in 
movement. 

Centres  of  Distribution,^—  We  may  assume,  in 
regard  to  any  speciesj  that  it  has  had  its  origin 
in  or  near  that  region  in  which  it  is  most  abun- 
dant and  characteristic.  Such  an  assumption 
must  involve  a  certain  percentage  of  error  or  of 
doubt,  but  in  considering  the  mass  of  species,  it 
would  represent  essential  truth.  In  the  same 
fashion,  we  may  regard  a  genus  as  being  autoch- 
thonous or  first  developed  in  the  region  where 
it  shows  the  greatest  range  or  variety  of  species. 
Those  regions  where  the  greatest  number  of 
genera  are  thus  autochthonous  may  be  regarded 
as  centres  of  distribution.  So  far  as  the  marine 
fishes  are  concerned,  the  most  important  of 
these  centres  are  found  in  the  Pacific  Ocean. 
First  of  these  in  importance  is  the  East  Indian 
Archipelago,  with  the  neighboring  shores  of 
India.  Next  would  come  the  Arctic  Pacific  and 
its  bounding  islands,  from  Japan  to  British 
Columbia.  Third  in  importance  in  this  regard 
is  Australia.  Important  centres  are  also  found 
in  temperate  Japan,  in  California,  the  Panama 
region,  and  in  New  Zealand,  Chile,  and  Pata- 
gonia. The  fauna  of  Polynesia  is  almost  en- 
tirely derived  from  the  East  Indies;  and  the 
shore  fauna  of  the  Red  Sea,  the  Bay  of  Bengal 
and  Madagascar,  so  far  as  genera  are  concerned, 
seems  to  be  not  really  separable  from  the  Indian 
fauna  generally. 

In  the  Atlantic  the  chief  centre  ot  distribu- 
tion is  the  West  Indies;  the  second  is  the 
Mediterranean.  On  the  shores  to  the  north- 
ward or  southward  of  these  regions  occasional 
genera  have  found  their  origin.  This  is  true 
especially  of  the  New  England  region,  the  North 
Sea,  the  Gulf  of  Guinea,  and  the  coast  of  Argen- 
tina. The  fish-fauna  of  the  North  Atlantic  is 
derived  mainly  from  the  North  Pacific,  the 
differences  lying  mainly  in  the  lower  richness  id 


Digitized  by  V^jOOQlC 


FI8HBS 


iht  NoMh  Atlaitic. ,  But,  in  certain  groups  com- 
moa  to  the  two  regions,  the  migration  must 
fcave  been  in  the  opposite  direction;  exceptions 
that  prov^  the  rule. 

Reaims  of  Fresh-Water  Distribution. — If  we 
consider  the  fresh- water  fishes  alone  we  may 
diride  the  land  dreae  of  the  eaiNlh  into  districts 
and  zones;  fairly  agreeing  -with  thdse  marked 
out  for  mammals  and  birds.  The  river-basin, 
bounded  by  its  water-sheds  and  the  sea  at  its 
mouth,  shows,  many  resemblances,  from  the 
point  of  view,  of  a  fish,  to  an  island  considered 
a»  the  home  of  an  animal.  It  is  evident  that 
vith, fishes  the  differences  in  latitude  outweigh 
those  of  continental  areas,-  and  a  primary  divi- 
-aion  into  Old  World  and  New  World  would 
not  be  tenable. 

The  chief  areas  of  dispersion  of  fresh- water 
fishes  may  be  indicated  as  below,  following 
essentially  the  grouping  proposed  by  Dr. 
Gtinthec. ; 

Northern  Zone  (Arctic  and  Temperate)  : 
With  Dr..  Gunther,  we  may  recognize,  first  the 
Northern  Zone  characterized  familiarly  by  the 
presence  of  sturpjeon.  salmon,  trout,  whitefish, 
pike,  lamprey,  sticklefcack,  and  other  species  of 
which  the  genera  and  often  the  species  are 
identical  in  Europe,  Siberia,  Canada,  Alaska, 
and  most  of  the  United  States,  Japan,  and  China. 

Equatorial  Zone:  The  Equatorial  Zone  i§ 
rooghly  indicated  by  the-  tropics  of  Cancer  and 
Capricorn.  Its  essential' feature  is  that  of  the 
temperature,  and  the  peculiarities  of  its  divisions 
are  caused  bv  barriers  of  sea  or  mountains. 

Dr.  Gunther  finds  the  best  line  of  separation 
into  two  divisions  to  lie  in  the  presence  or 
absence  of  the  great  group  of  dace  or  minnows, 
(Cyprinidm)  y  to  which  nearly  half  of  the  species 
of  fresh-water  fishes  the  -world  over  belong.  The 
entire  group,  now  spread  everywhere  except  in 
the  Arctic,  South  America,  Australia,  and  the 
islands  of  the  Pacific,  had  its  origin  in  India, 
from  which  its  genera  have  radiated  in  every 
direction. 

The  Cyprinoid  division  of  the  Equatorial 
Zone  forms  two  districts,  the  Indian  and  the 
African.  The  Acyprinoid  division  includes 
South  America,  south  of  Mexico,  and  all  the 
islands  of  the  tropical  Pacific  lying  to  the  east 
of  Wallace's  line.  This  line,  separating  Borneo 
from  Celebes  and  Bali  from  Lompoe,  marks  in 
the  Pacific  the  western  limit  of  cyprinoid  fishes, 
as  well  as  that  of  monkeys  and  other  important 
groups  of  land  animals.  This  line,  recognized 
as  very  important  in  the  distribution  of  land 
animals,  comcides  in  general  with  the  ocean 
current  between  Celebes  and  Papua,  which  is 
one  of  the  sources  of  the  Kuroshiwo. 

Southern  Zone:  The  third  great  region,  the 
Southern  Zone,  is  scantily  supplied  with  fresh- 
water fishes,  and  the  few  it  possesses  are  chiefly 
derived  from  modifications  of  the  marine  fauna 
or  from  the  Equatorial  Zone  to  the  north.  Three 
districts  are  recognized,  Tasmanian,  the  New 
Zealand   and   the    Patagonian. 

Faunal  Resemblances. —  There  are  two  main 
sources  of  faunal  resemblances;  first,  the  ab- 
^sence  of  barriers  permitting  the  actual  mingling 
of  the  species ;  second,  the  likeness  of  tempera- 
)ture  and  shore  configuration  favoring  the  lodg- 
ment or  development  of  the  same  or  analogous 
types.  H  the  fish-fa!unas  of  different  regions 
have  mingled  in  recent  times  the  fact  would  be 
shown  by  the  presence  of  the  same  species  in 


each'  regioii.  If  the  union  were  of  remote  date 
the  species  would  be  changed,  but  the  genera 
might  remain  identical. 

In  case  of  close  physical  resemblances  in 
different  regions,  as  in  the  East  Indies  and  West 
Indies,  like  conditions  would  favor  the  lodg- 
ment of  like  types,  but  the  resemblance  would 
be  general,  the  genera  and  species  being  unlike. 
Without  doubt  part  of  the  resemblance  between 
Japan  and  the  Mediterranean  is  due  to  similarity 
of  temperature  and  shores. 

Direction  of  Shore-Line. —  We  may  first  note 
that  a  continuous  shore-line  produces  a  mingling 
of  fish-faunas  only  when  not  interrupted  by  bar- 
riers dtic  to  climate.  A  north  and  south  coast- 
line, like  that  of  the  East  Pacific,  however  un- 
broken, permits  great  faunal  differences.  It  is 
crossed  by  the  different  zones  of  temperature. 
An  east  and  a  west  shore-line  lie  in  the  same 
temperature.  In  all  cases  of  the  kind  which 
now  exist  on  the  earth  (the  Mediterranean,  the 
Gulf  of  Mexico,  the  Caribbean  Sea,  the  shores 
of  India),  most  species  will  extend  their  range 
as  far  as  the  shore-line  goes.  The  obvious  reason 
is  because  such  a  shore-line  rarely  offers  any 
important  barrier  to  distribution,  checking  dis- 
persion of  species. 

Genera  in  Different  Faunas, —  For  our  pur- 
poses, the  genera  must  be  rigidly  defined,  a  sep- 
arate name  being  used  in  case  of  each  definable 
difference  in  structure.  The  wide-ranging  genera 
of  the  earlier  systematists  were  practically  cos- 
mopolitan, and  their  distribution  teaches  us 
little.  Using  the  modem  definition  of  genus, 
we  find  in  Japan  483  genera  of  marine  shore- 
fishes;  in  the  Red  Sea,  225;  in  the  Mediter- 
ranean, 231.  In  New  Zealand  150  are  recorded; 
in  Hawaii,  171  ^  357  from  the  West  Indies,  187 
from  the  Pacific  coast  of  tropical  America,  300 
from  India,  450  from  the  East-Indian  islands 
and  427  from  Australia. 

Of  the  483  genera  ascribed  to  Japan  156  are 
common  to  the  Mediterranean  also,  188  to  the 
West  Indies  and  Japan,  169  to  the  Pacific  coast 
of  the  United  States  and  Mexico.  With  Hawaii 
Japan  shares  90  genera,  with  New  Zealand  62; 
204  are  common  to  Japan  and  India,  148  to 
Japan  and  the  Red  Sea,  most  of  these  being 
found  in  India  also;  while  200  genera  are  com- 
mon to  Japan  and  Australia. 

From  this,  it  is  evident  that  Japan  and  the 
Mediterranean  have  much  in  common,  but  ap- 
parently not  more  than  Japan  shares  with  other 
tropical  regions.  Japan  naturally  shows  most 
likeness  to  India,  and  next  to  this  to  the  Red 
Sea.  Proportionately  less  is  the  resemblance  to 
Australia,  and  the  likeness  to  the  Mediterranean 
seems  much  the  same  as  that  to  the  West 
Indies,  or  to  the  Pacific  coast  of  America.  But, 
to  make  these  comparisons  just  and  effective,  we 
should  consider  not  the  fish-fauna  as  a  whole; 
we  should  limit  our  discussions  solely  to  tlvB 
forms  of  equatorial  origin.  We  should  elimi- 
nate all  pelagic  and  all  deep-sea  forms,  for  the 
laws  which  govern  the  distribution. of  these  are 
very  different  from  those  controlling  the  shore- 
fishes,  and  most  of  the  genera  have  reached  a 
kind  of  equilibrium  over  the  world.  ^  We  may 
note  also,  as  a  source  of  confusion  in  our  in- 
vestigation, that  numerous  forms  found  in 
Japan  and  elsewhere  are  very  rarely  taken,  and 
their  real  distribution  is  unknown.  Some  of 
these  will  be  found  to  have,  in  some  unexpected 
quarter,  their  real  centre  of  dispersion.     Such 
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species  nx»y  inhal;»it  ocfsanic  plateaus,  and  find 
many  halting  places  in  their  circuit  of  the 
tropical  oceans. 

Extension  of  Indian  Fauna. — From  statistical 
tables  representing  the  distribution  of  genera  it 
is  evident  that  the  warm-water  fauna  of  Japan^ 
as  well  as  that  of  Hawaii,  is  derived  from  the 
great  body  of  the  fauna  of  the  East  Indies  and 
Hindustan;  that  the  fauna  of  the  Red  Sea  is 
derived  in  the  same  way;  that  the  fauna  of  the 
Mediterranean  bears  no  especial  resemblance  to 
that  of  Japan^  rather  than  to  other  elements  of 
the  East  Asiatic  fauna  in  similar  conditions 
of  temperature,  and  no  greater  than  is  borne  by 
either  to  the  West  Indies;  that  the  faunas  of 
the  sides  of  the  Isthmus  of  Suez  have  relatively 
little  in  common,  while  those  of  the  two 
sides  of  the  Isthmus  of  Panama  show  large 
identity  of  genera,  although  few  species  are 
common  to  the  two  sides.  Of  the  255  genera 
recorded  from  the  Panama  region  179,  or  over 
70  per  cent,  are  also  in  the  West  Indies;  while 
68,  or  more  than  30  per  cent  of  the  number,  are 
limited  to  the  two  regions  in  question.    . 

The  Isthmus  of  Suee  as  a  Barrier. —  With 
free  connection  across  the  Isthmus  of  Suez,  the 
faun^  of  the  Red  Sea  must  have  been  once 
practically  the  same  as  that  of  the  Mediter- 
ranean. The  present  differences  must  be  due 
to  later  immigrations  to  one  or  the  other  re- 
gion, or  to  the  extinction  of  species  in  one 
locality  or  the  other,  through  some  Idnd  of 
unfitiiess.  In  neither  region  is  there  evidence 
of  extensive  immigration  from  the  outside.  The 
present  conditions  of  water  and  temperature 
differ  a  little,  but  not  enough  to  explain  the 
difference  in  faunas.  The  Red  Sea  is  frankly 
tropical  and  its  fauna  is  essentially  Indian,  much 
the  same,  so  far  as  genera  are  concerned,  as 
that  of  southern  Japan.  The  Mediterranean  is 
at  most  not  more  than  semi-tropioaL  and  its 
fishes  are  characteristically  European.  Its  trop- 
ical forms  belong  rather  to  Guinea  than  to 
the  East  Indies.  With  the  Red  Sea  the  Medi- 
terranean has  very  little  in  common,  not  so 
much,  for  example,  as  has  Hawaii,  much  less  than 
has  Samoa.  Forty  genera  of  shore-fishes 
(and  only  50  of  all  fishes)  are  identical 
in  the  two  regions,  the  Mediterranean  and  the 
Red  Sea.  Of  those,  every  one  is  a  genus 
of  wide  distribution,  found  in  nearly  all  warm 
seas.  Of  shore-fishes,  only  one  genus  in 
seven  is  common  to  the  two  regions.  Appar* 
ently,  therefore,  we  cannot  assume  a  passage 
across  the  Isthmus  of  Suei  within  the  lifetime 
of  the  present  genera.  Not  one  of  the  types 
alleged  to  be  peculiar  to  Japan  and  the  Medi- 
terranean is  thus  far  known  in  the  Red  Sea. 
Scarcely  any  of  the  characteristically  abundant 
Mediterranean  types  crosses  the  Isthmus  of 
Suez,  and  the  distinctive  Red  Sea  and  Indian 
types  are  equally  wanting  in  the  Mediterranean. 
The  only  genera  which  could  have  crossed  the 
Isthmus  are  certain  shallow- water  or  brackish- 
water  forms,  sting-rays,  torpedoes,  sardines, 
eels,  and  mullets,  widely  diffused  through  the 
East  Indies  and  found  also  in  the  Mediterranean. 
The  former  channel,  if  one  ever  existed,  had 
therefore  much  the  same  value  in  distribution 
of  species  as  the  present  Suez  Canal. 

Submersion  of  the  Isthmus  of  Sues. —  Yet, 
from  geological  data,  there  is  strong  evidence 
that  the  Isthmus  of  Suez  was  submerged  in 
relatively    recent    times.     The   recognized   geo- 


logical maps  of  the  isthmus  show  that  a  broad 
area  of  post- Pliocene  or  Pliocene  deposits  con- 
stitutes the  isthmus  and  separates  the  nummu- 
litic. hills  of  Suez  from  their  fellows  about  30 
miles  to  the  eastward.  The  northern  part  of 
the  isthmus  is  alluvium  from  the  Nile,  and  its 
western,  part  is  covered  with  drifting  sands. 
The  Red  Sea  once  extended  farther  north  thaflr 
now,  and  the  Mediterranean  farther  to  the 
southeast.  Assuming  the  maps  to  be  correct,^, 
the  isthmus  must  have  been  open  water  in  the' 
late  Pliocene  or  post- Pliocene  times. 

Admitting  this  as  a  fact,  the  difference  ia 
the  fish-fauna  shows  that  the  waters  over  the 
submerged  area  must  have  been  so  shallow  that 
rock-loving  forms  did  not  and  could  not  cross 
it.  Moreover^  the  region  must  have  been  over- 
spread with  silt-bearing  fresh  waters  from  the 
jjile.  To  the  reef-loving  fishes  of  the  Red  Sea* 
or  of  the  Mediterranean,  such  waters  would 
form  a  barrier  as  effective  as  the  sand-dunes  of 
to-day. 

In  earlier  times  the  Mediterranean  must 
have  been  directly  connected  with  the  Indian 
Ocean.  This  is  shown  from  the  abundance  .o{ 
Indian  types  now  extinct  in  Europe,  in  the 
Eocene  deposits  of  Italy. 

We  are  therefore  led  to  these  conclusions: 

1.  There  is  no  evidence,  derivable  from  the 
fishes,  of  the  submergence  of  the  Isthmus  of 
Suez  since  Miocene  times. 

2.  If  the  isthmus  was  submerged  in  Pliocene 
or  post-Pliocene  times  the  resultant  channel  was 
shallow  and  muddy,  so  that  ordinary  marine 
fishes  or  fishes  of  rock-bottoms,  or  of  deep 
waters,  did  not  cross  it. 

3.  It  formed  an  open  water-way  to  brackish- , 
water  fishes  only. 

4.  The  types  common  to  Japan  and  the 
Mediterranean  did  not  enter  either  region  from 
the  other,  by  way  of  the  Red  Sea,  at  least  not 
in  recent  times. 

5.  As  most  of  these  are  found  also  in  India 
or  Australia  or  both,  their  dispersion  was  prob- 
ably around  the  south  coast  of  Africa  or  by  the 
Cape  of  Good  Hope. 

6.  In  Eocene  times  the  Mediterranean  ~  and 
the  Indian  Ocean  were  fully  connected- 

We  may  then  conclude  that  the  resemblance 
of  the  M!editerranean  fish-fauna  to  that  of 
Japan  or  India  is  no  more  than  might  be  ex- 
pected, the  present  contour  of  the  continents 
being  permanent  for  the  period  of  duration  of 
the  present  genera  and  species.  The  imagined 
removal  of  barriers  on  any  large  scale  would 
necessitate  much  closer  resemblances  than  those 
which  actually  exist. 

Isthmus  of  Panama  as  a  Barrier. —  Condi- 
tions in  some  regards  parallel  with  those  oii 
the  Isthmus  of  Suez  exist  in  but  one  other' 
region  —  the  Isthmus  of  Panama.  Here  the ' 
first  observers  were  very  strongly  impressed 
by  the  resemblance  of  forms.  Nearly  half  the 
genera  found  on  the  two  sides  of  this  isthmus 
are  common  to  both  sides.  Taking  those  of  the 
Pacific  shore  for  first  consideration,  we  find 
that  three  fourths  of  the  genera  of  the  Panama 
fauna  occur  in  the  West  Indies  as  well.  This 
identity  is  many  times  greater  than  that  exist- 
ing at  the  Isthmus  of  Suez.  Moreover,  while 
the  Cape  of  Good  Hope  offers  no  impassable 
barrier  to  distribution,  the  same  is  not  true  of 
the  southern  part  of  South  America.  The  sub- 
arctic   climate    of    Cape    Horn    has    doubtless 
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formed  a  complete  check  to  the  movements  of 
tropical  fishes  for  a  vast  period  of  geologic 
time. 

But  curiously  enough,  this  marked  resem- 
blance is  confined  chiefly  to  the  genera,  and  does 
not  extend  to  the  species  on  the  two  shores. 
Of  1400  species  of  fishes  recorded  from  trop- 
ical America  north  of  the  equator,  only  about 
70  arc  common  to  the  two  coasts.  The  number 
of  shore-fishes  common  is  still  less.  In  the  70 
are  included  a  certain  number  of  cosmopolitan 
types  which  might  have  reached  either  shore 
from  the  Old  World.  A  few  others  invade 
brackish  or  fresh  waters  and  may  possibly  have 
passed,  in  one  way  or  another,  across  the 
Isthmus  of  Nicaragua.  Of  fishes  strictly  marine, 
strictly  littoral,  and  not  known  from  Asia  or 
Polynesia,  scarcely  any  species  are  left  as  com- 
mon to  the  two  sides.  This  seems  to  show 
that  no  waterway  has  existed  across  the  isthmus 
within  the  lifetime,  whatever  that  may  be,  of 
the  existing  species.  The  close  resemblance  of 
genera  shows  apparently  with  almost  equal  cer- 
tainty that  such  a  waterway  has  existed,  and 
withm  the  period  of  existence  of  the  groups 
called  genera.  How  long  a  species  of  fish  may 
endure  unchanged  no  one  knows,  but  we  know 
that  in  this  regard  great  differences  must  exist 
in  different  groups.  Assuming  that  different 
species  crossed  the  Isthmus  of  Panama  in 
Miocene  times,  we  should  not  be  surprised  to 
find  that  a  few  remain  to  all  appearances  un- 
changed; that  a  much  larger  number  have  be- 
come ^representativej^  species,  closely  related 
forms  retaining  relations  to  the  environment  of 
those  of  the  parent  form,  and,  finally,  that  a  few 
species  have  been  radically  altered. 

This  is  exactly  what  has  taken  place  at  the 
Isthmus  of  Panama  with  the  marine  shore- 
fishes,  although,  curiously  enough,  the  move- 
ment of  genera  seems  to  have  been  chiSfly  from 
the  Atlantic  to  the  Pacific. 

As  to  the  localities  inhabited  by  fishes,  we 
may  roughly  divide  the  species  into  marine 
species  and  fresh- water  species.  The  marine 
species  may  be  again  divided  into  three  main 
categories  according  to  differences  in  vertical 
distribution,  the  pelagic,  bassalian  and  littoral 
fishes. 

Pelagic  Fishes. —  Pelagic  fishes  are  those  in- 
habiting the  open  sea  and  ranging  widely  within 
given  limits  of  temperature.  In  this  series  some 
species  are  practically  cosmopolitan.  In  other 
cases  the  genera  are  so.  Each  school  or  group 
of  individuals  has  its  brfeeding-place,  and  from 
the  isolation  of  breeding-districts  new  species 
may  be  conceived  to  arise.  The  pelagic  types 
have  reached  a  species  of  equilibrium  in  distri- 
bution. Each  type  may  be  found  where  suitable 
conditions  exist,  and  the  distribution  of  species 
throws  little  light  on  questions  of  distribution  of 
shore-fishes.  Yet  among  these  species  are  all 
degree  of  localization.  The  pelagic  fishes  shade 
into  the  shore-fishes  on  the  one  hand  and  into 
the  deep-sea  fishes  on  the  other. 

Bassalian  Fishes. —  The  vast  group  of  bassa- 
lian Or  deep-sea  fishes  includes  those  form  which 
live  below  the  line  of  adequate  light.  These,  too, 
are  localized  in  their  distribution,  and  to  a 
much  greater  extent  than  was  formerly  sup- 
posed. Yet,  as  they  dwell  below  the  influence 
of  the  sun's  rays,  zones  and  surface  lemper- 
atures  are  nearly  alike  to  them,  and  the  same 
forms  may  be  found  in  the  arctic  or  under  the 


equator.  Their  differences  in  distribution  are 
largely  vertical,  some  living  at  greater  depths 
than  others,  and  they  shade  off  by  degrees  from 
bathybial  into  semi-bathybial,  and  finally  into 
ordinary  pelagic  and  ordinary  shore-types.  See 
Deep-sea  Life. 

Littoral  Fishes. —  The  shore-fishes  are  in  gen- 
eral the  most  highly  specialized  in  their  respect- 
ive groups,  because  exposed  to  the  greatest  vari- 
ety of  selecting  conditions  and  of  competition. 
Their  distribution  in  space  is  more  definite  than 
that  of  the  pelagic  and  bassalian  types,  and  they 
may  be  more  definitely  assigned  to  geographical 
areas. 

Distribution  by  Coast-lines. —  The  distribu- 
tion of  littoral  fishes  is  best  indicated  not  by 
realms  or  areas,  but  as  forming  four  parallel 
series,  corresponding  to  the  four  great  north  and 
south  continental  outlines.  Each  of  these  series 
may  be  represented  as  beginning  at  the  north 
in  the  Arctic  fauna,  practically  identical  in  each 
of  the  four  series,  actually  identical  in  the  two 
Pacific  series.  Passing  southward,  forms  are 
arranged  according  to  temperature.  One  by  one 
in  each  series,  the  Arctic  types  disappear;  sub- 
arctic, temperate,  and  semi-tropical  types  take 
their  places,  giving  way  in  turn  to  south-temiper- 
ate  and  Antarctic  forms.  The  distribution  of 
these  is  modified  by  barriers  and  by  currents,  yet 
though  genera  and  species  may  be  different,  each 
isotherm  is  represented  in  each  series  by  certain 
general  types  of  fishes. 

Distr&ution  of  Fresh-water  Fishes, — As  to 
their  distribution  in  the  streams,  the  fre^-water 
fishes  may  be  subdivided  as  follows : 

1.  Lowland  fishes;  as  the  bowfin,  pirate- 
perch,  large-mouthed  black  bass,  sun-fishes,  and 
some  catfishes. 

2.  Channel  fishes;  as  the  channel  catfish,  the 
mooneye,  garpike,  buffalo-fishes,  and  drum. 

3.  Upland  fishes;  as  many  of  the  darters, 
shiners  and  suckers,  and  the  small-moath'ed 
black  bass. 

4.  Mountain  fishes;  as  the  brook-trout,  and 
many  of  the  darters  and  minnows. 

To  these  we  may  add,  (5)  the  more  or  leiss 
distinct  classes  of  lake  fishes,  inhabiting  only 
the  waters  which  are  deep,  clear,  and  cold,  as 
the  various  species  of  whitefish  and  the  Great- 
Lake  trout;  (6)  anadromous  fishes,  or  those 
which  run  up  from  the  sea  to  spawn  in  fresh 
waters,  as  the  salmon,  sturgeon,  shad,  and 
striped  bass;  (7)  catadromous  fishes,  like  the 
eel,  which  pass  down  to  spawn  in  the  sea;  and 
(8)  brackish-water  fishes,  which  thrive  best  in 
the  debatable  waters  of  the  river-mouths,  as 
most  of  the  sticklebacks  and  the  killifishes. 

As  regards  the  range  of  species,  we  have 
every  possible  gradation  from  those  which  seem 
to  be  confined  to  a  single  river,  and  are  rare  even 
in  their  restricted  habitat,  to  those  which  arc  in 
a  measure  cosmopolitan,  ranging  everywhere  in 
suitable  waters. 

Still  again,  we  have  all  degrees  of  constancy 
and  inconstancy  in  what  we  regard  as  the  char- 
acters of  a  species.  Those  found  only  in  a 
single  river-basin  are  usually  uniform  enough; 
but  the  species  having  a  wide  range  usujJly  vary 
much  in  different  localities.  Such  variations 
have  at  different  times  been  taken  to  be  the  indi- 
cations of  as  many  different  species. 

Where  species  can  readily  migrate  their  uni- 
formity is  preserved;  but  whenever  a  form  be- 
comes localized  its  representatives  assume  some 
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chtiraefef  i  not  shaiM  by  th«  species  as  a  whole. 
When  we  can  trace,  as  we  often  can,  the  disap- 
pearance by  degrees  of  these  characters,  such 
forms  no  longer  represent  to  us  distinct  species. 
In  cases  where  the  connecting  forms  are  extinct, 
or  at  least  not  represented  m  collections,  each 
form  which  is  apparently  diflFerent  must  be  re- 
garded as  a  distinct  species. 

Barriers  to  River  Fishes. —  The  existence  of 
boundaries  to  the  range  of  species  therefore  im- 
plies the  existence  of  barriers  to  their  diffusion. 
y  We  may  now  consider  these  barriers  and,  in  the 
same  connection,  the  degree  to  which  they  may 
t>e  overcome. 

Least  important  of  these  are  the  barriers 
which  may  exist  within  the  limits  of  any  single 
Ibsin,  and  ,which  tend  to  prevent  a  free  diffusion 
through  its  waters  of  species  inhabiting  any 
portion  of  it  In  streams  flowing  southward,  or 
across  different  parallels  of  latitude,  the  differ- 
ence in  climate  l>ecomes  a  matter  of  importance. 
The  distribution  of  species  is  governed  very 
largely  by  the  temperature  of  the  water.  Each 
species  has  its  range  in  this  respect  —  the  free- 
swimming  fishes,  notably  the  trout,  being  most 
affected  by  it ;  tne  mud-loving  or  bottom  fishes, 
like  the  catfishes,  least  The  latter  can  reach 
the  cool  bottoms  in  hot  weather,  or  the  warm 
bottoms  in  cold  wealiher,  thus  keeping  their  own 
temperature  more  even  than  that  of  the  surface 
of  the  water.  Although  water  communciation  is 
perfectly  free  for  most  of  the  length  of  the  Mis- 
sissippi, there  is  a  material  difiFerence  between 
the  faunas  of  the  streams  in  Minnesota  and  in 
Louisiana.  This  difference  is  caused*  chie^  by 
the  different  temperature  occupying  the  differ- 
ence in  latitude.  That  a  similar  difference  in 
longitude,  with  free  water  communication',  has 
no  appreciable  importance,  is  shown  by  the 
almost  absolute  identity  of  the  fish-faunas  of 
Lake  Winnebago  and  Lake  Champlain.  While 
many  large  fishes  range  freely  up  and  down  the 
Mississippi,  a  majority  of  the  species  do  not 
do  so,  and  the  fauna  of  the  upper  Mississippi  has 
more  in  common  with  that  of  the  tributaries  of 
Lake  Michigan  than  it  has  with  that  of  the  Red 
River  or  the  Arkansas.  The  influence  of  climate 
is  again  shown  in  the  paucity  of  the  fauna  of  the 
cold  waters  of  Lake  Superibr,  as  compared  with 
that  of  Lake  Michigan.  The  majority  of  our 
species  cannot  endure  the  cold.  In  general, 
therefore,  cold  or  northern  waters  contain  fewer 
species  than  southern  waters  do,  though  the 
number  of  individuals  of  any  one  kind  may  be 
greater.  This  is  shown  in  all  waters,  fresh  or 
salt.  The  fisheries  of  the  northern  seas  are  more 
extensive  than  those  of  the  tropics.  There  are 
more  fishes  there,  but  they  are  far  less  varied 
^*n  kind. 

But  in  most  streams  the  difference  in  lati- 
tude is  insignificant,  and  the  chief  differences  in 
temperature  come  from  differences  in  elevation, 
or  from  the  distance  of  the  waters  from  the 
colder  source.  Often  the  lowland  waters  are  so 
different  in  character  as  to  produce  a  marked 
change  in  the  quality  of  their  faunas.  These 
lowland  waters  may  form  a  barrier  to  the  free 
movements  of  upland  fishes;  but  that  this  bar- 
rier is  not  impassable  is  shown  by  the  identity 
of  the  fishes  m  the  streams  on  the  uplands  of 
middle  Tennessee  with  those  of  the  Holston  and 
French  Broad.  Again,  streams  of  the  Ozark 
Mountains,  similar  m  character  to  the  rivers  of 
east  Tennessee,  have  an  essentially  similar  fish- 


famn,  althoii^  between  the  Ozarks  and  the 
Cumberland  Range  lies  an  area  of  lowland 
bayous,  into  whtcH  stfch  fishes  are  never  known 
to  penetrate.  We  can,  however,  imagine  that 
these  i^and  fishes  may  be  sometimes  swept 
down  from  one  side  or  the  other  into  the 
Mississippi,  from  which  they  might  ascend  on 
the  other  side.  But  such  transfers  certainly  do 
not  often  happea  This  is  apparent  from  the 
fact  that  the  two  faunas  are  not  quite  identical, 
and  in  some  cases  the  same  species  are  repre- 
sented by  perceptibly  different  varieties  on  one 
side  and  the  other.  The  time  of  commingling 
of  these  faunas  is  perhaps  now  past,  and  it  may 
have  occurred  only  when  the  climate  of  the  in- 
tervening regions  was  colder  than  at  present. 

The  effects  of  waterfalls  and  cascades  as  bar- 
riers to  the  diffusion  of  most  species  is  self-evi- 
dent; but  the  importance  of  such  obstacles  is 
less,  in  the  course  of  time,  than  might  be  ex- 
pected. In  one  way  or  another  very  many  spe- 
cies have  passed  these  barriers.  The  falls  of  the 
Cumberland  limit  the  range  of  most  of  the 
larger  fishees  of  the  river,  but  the  streams  above 
it  have  their  quota  of  darters  and  minnows.'  It 
is  evident  that  the  past  history  of  the  stream 
must  enter  as  a  factor  into  this  discussion,  but 
this  past  history  it  is  not  always  possible  to 
trace*  Dams  anc  artificial  waterfalls  now  check 
the  free  mov^ement  of  many  ^ecies,  especially 
those  of  migratory  habits;  while,  conversely, 
numerous  other  species  have  extended  their 
range  through  the  agency  of  canals. 

Every  year  fishes  are  swept  down  the  rivers 
by  the  winter  floods;  and  in  the  spring,  as  the 
spawning  season  approaches,  almost  every  spe- 
cies is  found  working  its  way  up  the  stream. 
In  some  cases,  notably  that  of  the  quinnat-sal- 
mon  and  the  red  salmon,  the  length  of  these 
migrations  is  surprisingly  great  To  some  spe- 
cies rapids  and  shallows  have  proved  a  sufficient 
barrier,  and  other  kinds  have  been  kept  back  by 
unfavorable  conditions  of  various  sorts.  Streams 
whose  waters  are  charged  with  silt  or  sediment, 
as  the  Mississippi,  Arkansas,  or  Brazos,  do  not 
invite  fishes;  and  even  the  occasional  floods  of 
red  mud,  such  as  disfigure  otherwise  clear 
Streams,  like  the  Red  River  or  the  Colorado  (of 
Texas),  are  unfavorable.  Extremely  unfavor- 
able also  is  the  condition  which  obtains  in  many 
rivers  of  the  southwest;  as  for  example,  the 
Red  River,  the  Sabine,  and  the  Trinity,  which 
are  full  from  bank  to  bank  in  winter  and  spring, 
and  which  dwindle  to  mere  rivulets  in  the 
autumn  droughts. 

In  general,  those  streams  which  have  condi- 
tions most  favorable  to  fish-life  will  be  found  to 
contain  the  greatest  number  of  species. 

There  can  be  no  doubt  that  the  general  tend- 
ency is  for  each  species  to  extend  its  range  more 
and  more  widely  until  all  localities  suitable  for 
its  growth  are  included.  The  various  agencies 
of  dispersal  which  have  existed  in  the  past  are 
still  in  operation.  There  is  apparently  no  limit 
to  their  action.  It  is  probable  that  new  *colo- 
nies^  of  one  species  or  another  may  be  planted 
each  year  in  waters  not  heretofore  inhabited  by 
such  species.  But  such  colonies  become  per- 
manent only  where  the  conditions  are  so  favor- 
able that  the  species  can  hold  its  own  in  the 
struggle  for  food  and  subsistence.  That  various 
modifications  in  the  habitat  of  certain  species 
have  been  caused  by  human  agencies  is  of  coursi* 
too  well  known  to  need  discussion  here. 
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Of  watersheds  in  the  United  States  the  most 
important  and  most  effective  is  unquestionably 
that  of  the  main  chain  of  the  Rocky  Mountains. 
I'his  is  due  in  part  to  its  p*eat  height,  still  more 
to  its  great  breadth,  and  most  of  all,  perhaps,  to 
the  fact  that  (Two  Ocean  Pass  excepted)  it  is 
nowhere  broken  by  the  passage  of  a  river.  In 
the  few  cases  when  species  have  crossed  this 
barrier  a  break  in  the  chain  (as  the  Two  Ocean 
Pass  in  Wyoming  connecting  the  Snake  River 
with  the  Yellowstone)  has  now  been  recorded. 

Habitat  of  Species. —  Each  species  finds  its 
habitat  fitted  to  its  life,  and  then  in  turn  is 
forced  to  adapt  itself  to  this  habitat.  Any  other 
kind  of  habitat  then  appears  as  a  barrier  to  its 
distribution.  Thus  to  a  fish  of  the  ripples  a 
stretch  of  still  water  becomes  a  barrier.  A  spe- 
cies adapted  to  sandy  bottoms  will  seldom  force 
its  way  through  swift  waters  or  among  weeds 
or  rocks. 

The  stream  that  has  the  greatest  Variety  of 
animals  in  it  would  be  one  (i)  connected  with  a 
large  river;  (2)  in  a  warm  climate:  (3)  with 
cleai:  water,  and  (4)  little  fluctuation  from 
winter  to  summer;  (5)  with  little  change  in  the 
clearness  of  the  water;  (6)  a  gravelly  bottom; 
(7)  preferably  of  limestone,  and  (8)  covered 
in  its  quiet  reaches  and  its  ripples  with  water- 
weeds.  These  conditions  are  best  realized  in 
the  tributaries  of  the  Ohio,  Cumberland,  Ten- 
nessee, and  Ozark  rivers  among  American 
streams,  and  it  is  in  them  that  the  greatest  num-' 
ber  of  species  of  fresh- water  animals  (fishes, 
crayfishes,  mussels,  etc.)  has  been  recorded. 
These  streams  approach  most  nearly  to  the  ideal 
homes  for  animals  of  the  fresh  waters.  The 
streams  of  Wisconsin,  Michigan,  and  the  Colum- 
bia region  have  many  advantages,  but  are  too 
•old.  Those  of  Illinois,  Iowa,  northern  Mis- 
souri, and  Kansas  are  too  sluggish,  and  some- 
times run  muddy.  Those  of  Texas  and  Califor- 
nia shrink  too  much  in  the  summer,  and  are 
too  isolated.  The  streams  of  the  Atlantic  coast 
arc  less  isolated,  but  none  connect  with  a  great 
basin,  and  those  of  New  England  run  too  cold 
for  the  great  mass  of  the  species.  For  similar 
reasons  the  fresh-water  animal  life  of  Europe 
is  relatively  scanty,  that  of  the  Danube  and 
Volga  being  richest.  The  animal  life  of  the 
fresh  water  of  South  America  centres  in  the 
Amazon,  and  that  of  Africa  in  the  Nile,  the 
Niger,  and  the  Kongo.  The  great  rivers  of 
Siberia,  like  the  Yukon  in  Alaska  and  the  Mac- 
kenzie River  in  British  America,  have  but  few 
fornis  of  fresh- water  animals,  though  those 
kinds  fitted  for  life  in  cold,  clear  water  exist  in 
great  abundance.  See  Fish;  Ichthyology. 
David  Starr  Jordan, 

President  Leland  Stanford,  Jr.,  University. 

Fishing  Cat,  a  wild  cat  (Felis  viverrina), 
native  to  eastern  India  and  eastward.  It  is  nearly 
three  feet  long,  and  has  a  tapering  tail  about  a 
foot  in  length.  It  is  dark-gray  or  brown,  striped 
and  spotted  with  darker  color ;  the  tail  is  barred, 
and  the  throat  and  breast  are  quite  white. 
Though  it  is  a  fierce  animal,  and  has  been  known 
to  carry  off  infants,  it  lives,  generally,  by  catch- 
ing fish  and  shellfish. 

Fishing  Frog,  a  fish.      See  C^oosefish. 
Fishing  Laws.     See  Game  Laws. 
Fishkill  Landing,  or  FishkiUKm-Hudsonv 
N.    Y.,   in   Dutchess   County;   on   the  Hudson 


River,  the  New  York  C,  and  a  branch  of  the 
New  York,  N.  H.  &  H.  R.R.*s.  It  is  connected 
with  the  West  Shore  R.R.,  at  Newburg,  by 
ferry,  and  with  many  of  the  towns  and  cities 
along  the  Hudson  River  by  electric  railways.  It 
is  about  55  miles  north  of  New  York.  It  was 
used  as  a  ^landing^  as  early  as  the  times  of 
exploration  along  the  Hudson,  and  the  first  set- 
tlement was  made  about  the  last  of  the  17th  cen- 
tury. During  the  Revolution  the  New  York 
Provincial  Convention  met  here,  and  it  shares 
with  Newburg  and  Mattewan  the  distinction  of 
bemg  the  military  depot  for  supplies  for  the 
American  troops  and  frequently  the  headquarters 
of  Washington.  When  peace  was  restored,  its 
advantages  as  a  trading  post  for  the  settlements 
on  the  east  side  of  the  Hudson  gave  it  oppor- 
tunities that  caused  it  to  become  quite  a  good- 
sized  village  in  the  early  part  of  the  i8th  cen- 
tury. Its  chief  manufactures  arc  the  Corliss 
engines  and  rubber  goods.  Coal  and  food  prod- 
ucts are  shipped  here  in  large  quantities  from 
New  York.  In  1783  the  Society  of  Cincinnati 
was  organized  here.  Consult:  ^New  England 
Magazine,  >  No.  5,  Vol.  XIV.,  <The  Birthplace 
of  the  Order  of  Cincinnati > ;  Smith,  ^History  of 
Dutchess  County.^     Pop.  (1910)  3,902. 

Fishway,  a  device  to  enable  fish,  especially 
salmon,  to  ascend  a  fall.  It  may  consist  of  a 
series  of  steps  over  which  the  water  descends, 
turning  a  fall  into  a  cascade,  and  sometimes 
known  as  a  fish  ladder ;  or  it  may  consist  of  a 
chute  for  diminishing  the  velocity,  and  assisting 
the  fish  to  the  level  above  the  dam. 

Ftsk,  Clinton  Bowen,  American  politician: 
b.  Griggsviile,  N.  Y.,  8  Dec.  1828;  d.  New  York 
9  July  1890.  In  the  Civil  War  he  rose  from 
private  to  brevet  brigadier-general  of  volun- 
teers 1865.  He  was  assistant  commissioner  in 
the  Freedmen's  Bureau  and  founder  of  Fisk 
University,  Nashville,  Tenn.,  1865,  an  institu- 
tion for  the  education  of  colored  persons  of 
both  sexes.  He  became  a  member  of  the  Indian 
Commission  1873,  joining  the  Prohibition  party 
1884,  and  running  as  its  candidate  for  the  gov- 
ernorship of  New  Jersey  1886,  and  for  the  presi- 
dency 1088. 

Fisk,  Franklin  W.,  American  educator:  b. 
Hopkinton,  Vt.,  i8ao;  d.  Chicago  4  July  1901. 
He  was  graduated  at  Yale  University  in  1849; 
became  professor  of  rhetoric  in  the  Seminary  of 
Beloit,  Wis.,  and  was  called  to  the  Chicag^o 
Theological  Seminary  when  that  school  was 
founded  in  1859.  Subsequently  he  was  president 
of  the  seminary  till  1900,  when  he  resigned. 

Fisl^  James,  American  stock  speculator: 
b.  Bennington,  Vt,  1834;  d.  New  York  1872.  He 
became  a  member  of  the  Boston  mercantile  firm 
of  Jordan  &  Marsh,  drove  shrewd  bargains  with 
the  government  during  the  Civil  War;  later 
opened  a  broker's  office  in  New  York,  and  was 
employed  with  one  Belden  by  Daniel  Drew 
(q.v.)  as  agent  in  Drew's  struggle  with  Cornel- 
ius Vanderbilt  for  control  of  the  Eric  Railway. 
The  Drew-Fisk  and  Gould-Eldridge  interests 
in  concert  succeeded  in  forcing  out  Van- 
derbilt and  in  placing  Gould  and  Fisk  in  pov^er, 
the  former  as  president,  the  latter  vice-president 
and  comptroller  of  the  road.  The  activity  of  the 
two  in  bribery  and  corruption  involved  State 
and  Federal  officials,  and  at  its  climax  brought 
about  the  gold  conspiracy  of  1869  and  the  ^well- 
known  ^'Black  Friday®   (24  Sept.  1869)1  whea 
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the  efforts  of  the  combinatioii  to  corner  the  gold 
inarket  resulted  in  miancial  panic  Fisk  was 
shot  after  a  quarrel  by  £.  S.  Stokes,  a  business 
associate. 

Fi^k,  Wilbur,  American  Methodist  cler- 
gyman and  educator:  b.  Brattleboro,  Vt,  31 
Aug.  1792;  d.  22  Feb.  1839.  He  was  graduated 
from  Brown  University  1815,  and  a  few  years 
later  entered  the  Methodist  ministry.  In  1825 
he  became  the  principal  of  the  Wesleyan  Acad- 
emy at  Wilbraham,  an  institution  which  had  al** 
ready  under  his  auspices  risen  to  considerable 
eminence,  and  continued  in  this  position  until 
1830,  when  he  was  elected  president  of  the  Wes- 
leyan University  at  Middletown,  Conn.,  whidi 
under  his  charge  became  exceedingly  popular. 
He  was  twice  elected  to  the  office  of  bishop,  but 
declined  both  honors.  He  published  ^Travels 
in  Europe^   (1838),  and  other  works. 

Flsk  Universi^,  a  coeducational  institu- 
tion in  Nashville,  Tenn.;  founded  in  1866  under 
the  auspices  of  tJie  Congregational  Church;  re- 
ported at  the  close  of  1910:  Professors  and  in- 
structors, 35;  students,  462;  volumes  in  the 
library,  6,77^. 

Fiske,  Amos  Kidder,  American  editor  and 
author :  b.  Whitefield,  N.  H.,  12  May  1842.  He 
was  graduated  at  Harvard  1866,  and  admitted  to 
the  bar  1868.  He  collaborated  with  George 
Tkknor  Curtis  in  the  <Life  of  Daniel  \yebster> 
and  was  a  large  contributor  to  the  revised  edi- 
tion of  the  ^American  Encyclopaedia'  (1873-6). 
He  served  for  ^o  years  on  the  editorial  staff  of 
the  New  York  Times,  joining  the  staff  of  the 
Mail  and  Express  1900.  His  published  works 
are:  ^Midnight  Talks  at  the  Club>  (1890);  ^Be- 
yond the  Bourn'    (1891);   ^The  Jewish  Scrij 

tures>    (189^^       "" '^ 

<The   Story 

West  Indies'  (1899). 

Fiske,  Bradley  Allen,  American  naval  offi- 
cer :  b.  Lyons,  N.  Y.,  13  June  1854.  He  was  ap- 
I>ointed  a  cadet  midshipman  in  the  United  States 
navy  in  1870;  and  became  lieutenant-commander 
JO  March  1900.  He  invented  a  boat  detaching 
and  attaching  apparatus  for  warships  in  1877; 
the  first  electric  ammunition  used  in  the  navy  in 
1888;  electric  gun-training  apparatus  and  elec- 
tric steering  gear  the  same  year;  range-  and 
position-finders  in  1889;  improvements  of  the 
range-finder  and  electric  steering  gear  in  1895; 
and  an  electrical  apparatus  for  transmitting  the 
orders  of  a  ship's  commander  from  the  deck 
bridcpe  to  the  engine  room  in  1896 ;  and  has  been 
attached  to  the  Naval  Bureau  of  Ordnance  since 
1895.  Author;  < Electricity  and  Electrical  En- 
gineering' ;  *  Electricity  in  Theory  and  Practice.' 
Fiske,  Daniel  WiUard,  American  educator: 
b.  Ellisburg,  N.  Y.,  11  Nov.  183 1 ;  d.  Frankfort- 
on-the-Main,  Germany,  17  Sept.  1904.  He  studied 
at  Hamilton  College  and  in  Europe,  was  an  in- 
structor in  English  and  lecturer  on  American 
literature  in  the  University  of  Upsala,  Sweden, 
In  1849-52-;  member  of  the  Astor  Library  (New 
York)  staff  1852-9;  and  general  secretary  of  the 
American  Geographical  Society  in  1859-60. 
After  having  held  a  post  in  the  Vienna  legation 
(i86i-i2),  he  was  editor  of  the  Syracuse  (N.  Y.) 
journal  (1864-6),  of  the  Hartford  (Conn.) 
Courant  (1867),  and  librarian-in-chief  and  pro- 
fessor of  the  languages  of  northern  Europe  in 


iie  Bourn^    (1891);   ^The  Jewish  Scrip- 

(1896);  <The  Myths  of  IsraeP    (1897); 

Story  of  the  Philippines>    (1898) ;   ^The 


Cornell  University.    He.  removed  to  Florence* 
Italy,  in  1881. 

Fiske,  John  (originally  Edmund  Fiske 
Green),  American  historian  and  philosopher: 
b.  Hartford,  Conn.,  30  March  1842;  d.  Glouces- 
ter, Mass.,  4  July  1901^  In  ^855  he  Assumed  the 
name  of  his  maternal  great-grandfather,  John^ 
Fiske,  of  Middletowti,  Conn.  In  1863  he  was. 
graduated  from  Harvard,  in  1865  from  the  Har^^ 
vard  Law  School,  in  1864  was  admitted  to  the" 
Suffolk  bar,  but  never  entered  legal  practice.  In 
1861  he  published  in  the  *  National  Quarterly 
Review^  a  notable  critical  article  (*Mr.  Buckle's 
Fallacies^  on  Buckle's  ^History  of  Civilization 
in  England.^  From  1869  to  1879  he  was  at 
Harvard,  first  as  a  brilliant  university  lecturer 
in  philosophy,  and  ffom  1B72  as  assistant  libra- 
rian. In  1884  he  received  appointment  to  the 
chair  of  American  history  in  Washington  Uni- 
versity (St.  Louis,  Mo.),.wh^re  for  some  years 
he  held  annual  lecture  courses.  '  His  reputation 
as  a  lecturer  was  considerable,  also,  in  Great 
Britain,  where  he, delivered  addresses  on  Amer* 
ican  history  in  1879  at  University  College,  Lon- 
don, and  in  1880  at  the  Royal  Institution.  His 
earlier  recognition,  however,  was  chiefly  as  a 
thinker  and  writer  in  evolutionary  philosophy, 
in  particular  as  the  foremost  expounder  to  Eng* 
lish-speaking  students  of  Herbert  Spencers 
philosophic  system.  In  this  popularization  of 
Spencer,  best  represented  by  his  ^Outlines  of 
Cosmic  Philosopny^  (1874),  his  lucidity  won 
strong  approbation  from  Darwin.  From  1879 
his  attention  was  turned  toward  American  his- 
.  tory,  largely  through  researches  made  by  him 
in  American  aboriginal  life  in  connection  with  a 
projected  work  on  the  Aryans.  Thenceforth  his 
philosophic  studies  took  subordinate  place, 
though  he  wrote  in  this  field  occasional  volumes 
of  much  interest,  and  in  his  ^Idea  of  God^ 
(1885)  and  ^Origin  of  EviP  gave  ultimate  pre- 
sentation of  his  confirmed  views  on  questions  of 
philosophy  and  religion.  In  his  series  of  his- 
torical writings,  forming  broadly  a  continuous 
account  of  events  from  the  earliest  discoveries 
to  the  beginnings  of  Federal  government,  he 
displayed  a  marked  ability  for  clear  and  interest- 
ing narrative,  and  infused  a  particular  interest 
into  the  adventurous  characters  and  daring 
deeds  of  the  period  of  exploration.  He  fails  at 
times  in  points  of  minor  accuracy,  but  in  ar«- 
rangement,  judgment,  proportion,  and  dramatic 
interest  he  exercised  a  strong  influence  on  the 
progress  of  American  historical  studies  in  this 
country.  His  style  here  is  not  inferior  to  that 
of  his  philosophical  treatises.  He  worked  with 
tremendous  energy,  and,  though  dying  prema- 
turely, had  accomplished  an  impressive  amount 
of  literary  labor.  Among  the  titles  of  his  fur- 
ther volumes  arc:  ^Mjrths  and  Mythmakers^ 
(1872);  <The  Unseen  World>  (1876);  <Dar. 
winism  and  Other  Essays*  (1879;  rev.  ed. 
1885)  ;  ^Excursions  of  an  Evolutionist*  (1883)  ; 
<The  Destiny  of  Man*  (1884) ;  ^American 
Political  Ideas*  (1885);  ^The  Critical  Period 
of  American  History*  (1888)  ;  <Thc  War  of  In- 
dependence* (1889);  ^The  Beginnings  of  New 
England*  (i8i89-^)  ;  ^Civil  Government  in  the 
United  States*    Tigoo") :  <The  American  Revolu- 


United  States*  (1890)  ;  <The  American  Revolu- 
tion* (1891);  ^The  Discovery  of  America* 
(1892);  ^History  of  the  United  States  for 
Schools*  (1894) ;  <  Edward  Livingston  You- 
mans*  (1894)  J  ^^^^  Virginia  and  Her  Neigh- 
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bors*  (1897)  ;  ^The  Dutei  and  Quaker  Colonic^ 
in  America^  (1899)  ;  <  Through  Nature  to  God^ 
^1899);  ^New  France  and  New  England* 
(1902);  and  ^Essays,  Literary  and  HistoricaP 
(1902;. 

Fiske,  Lewis  Ransom,  American  Metho- 
dist minister  and  educator :  b.  Penfield,  N.  Y.,.24 
Dec.  1825;  d.  1901.  He  was  graduated  at  the 
University  of  Michigan  1850,  entered  the  Meth- 
odist ministry,  and  held  pastorates  in  Jackson, 
Ann  Arbor,  and  Detroit.  He  taught  in  the 
State  Normal  School  and  the  State  Agricul- 
tural College  of  Michigan;  was  president  of 
Albion  College  1877-98;  and  was  professor 
emeritus  of  philosophy  there  from  1898.  He 
was  editor  of  the  Michigan  ^Christian  Advo- 
cate>  (1875-9).  He  published:  ^To-day  and  To- 
morrow* (1898)  •  ^Choosing  a  Life- Work* 
(1900) ;  ^Human  Life  and  Its  Forces*  (1901). 

FiSfce,  Stephen,  American  editor  and  au- 
thor: h.  New  Brunswick,  N.  J.,  22  Nov.  1840. 
He  was  graduated  at  Rutgers  College  and  early 
became  an  editorial  writer  on  the  staff  of  the 
New  York  Herald,  for  which  newspaper  he 
acted  as  special  correspondent  in  the  suite  of 
the  Prince  of  Wales,  now  king  of  England, 
while  the  Prince  was  traveling  in  the  United 
States  and  Canada,  and  later  as  war  correspond- 
ent. For  many  years  he  was  dramatic  critic  of 
the  Herald;  afterward  managing  the  St.  James 
Theatre  and  the  Royal  English  Opera  Company 
in  London,  and  the  Fifth  Avenue  Theatre,  New 
York,  presenting  Modjeska  and  Mary  Ander- 
son. Amorig  his  works  are:  *  English  Photo- 
graphs* ;  <OflF-hand  Portraits  of  Prominent 
New  Yorkers*;  and  several  plays  including: 
*  Corporal  Cartouche* ;  <  Martin  Chuzzlewit*  ; 
<My  Noble  Son-in-Law* ;  ^Robert  Rabagas.* 

Fission,  fish'on,  a  term  in  biology  applied 
to  various  separation  processes,  as  cell-division 
of  the  bacteria  and  related  algae,  and  the  divid- 
ing of  chromosonus  (see  Embryology).  When 
used  in  reference  to  hydroids  and  related  ani- 
mals it  means  the  process  of  reproduction  by 
germination  or  budcling,  in  which  the  offspring 
arises  as  a  bud  from  the  parent  and  is  then  con- 
stricted off.     See  Budding. 

Fissirostres,  fis-i-ros'trez,  one  of  the  four 
or  five  tribes  or  sub-orders  into  which  the  inses- 
sorial  birds  were  divided  by  early  ornithologists. 
The  term  is  no  longer  used,  as  the  group  it  rep- 
resented was  not  a  natural  one.  It  contained 
the  nightjars,  swifts,  trogons,  and  various  other 
more  or  less  related  families. 

Fissure,  fish'ur.  Any  rock  fracture  or 
crack  is  a  fissure,  but  generally  the  term  is  ap- 
plied to  fractures  of  some  size.  If  accompanied 
by  dislocation  of  the  rocks  the  fissure  is  termed 
a  fault.  The  term  true  fissure  vein  so  frequently 
used  by  miners  should  be  applied  to  a  vein 
formed  along  a  fault.  Such  a  vein  is  apt  to 
have  considerable  length  and  sometimes  great 
depth.  As  the  term  is  commonly  used  by  mine 
promoters  it  really  means  nothing  except  that 
the  promoter  wants  to  give  the  impression  that 
the  mine  he  is  trying  to  sell  is  on  a  vein  that  will 
go  down  indefinitely.  See  Fault;  Joint;  Ore 
Deposits. 

Fissure.     See  Brain;  Rectum. 
Fissure  Needle,  a  spiral  needle  for  draw- 
ing together  the  gaping   lips   of  wounds.     By 


revolutiori,  the  point  i«  m\adii  to  pierce  the  Ifps 
alternately,  carrying  its  threild  cr  silver  wire 
wkh  it.    bee  Surgery. 

Fis'tula,  a  burrow  or  tract  through  the 
tissues.  Usually  the  term  is  applied  to  .tracts 
between  cavities  lined  by  mucous  membrane  or 
from  a  cavity  to  the  body  surface.  The  lininf^ 
of  the  tract  is  infected  with  granulation  tissues^ 
which  make  it  difficult  to  heal.  They  arc  fornaed 
by  suppuration,  or  by  a  low  grade  of  infection 
along  the  course  of  a  false  passage  made  by 
foreign  bodies  or  surgical  instruments.  The 
most  frequent  sites  are  the  anus,  the  rectum,  the 
intestines,  the  bladder,  the  vagina,  and  the  sal- 
ivary ducts.  Fistula  in  ano  is  always  secondaiy 
to  an  abscess  in  the  rectum  or  perirectal  tissue. 
Abscesses  here  are  difficult  to  heal,  owing  to 
constant  inflection  from  the  faeces  and  the  con- 
struction of  the  parts.  Chronic  alcoholics,  con- 
sumptives, and  otherwise  debilitated  subjects  arc 
particularly  liable  to  these  abscesses,  and  conse- 
quently to  fistulse.  When  the  passage  is  from 
the  bowel  to  the  skin,  with  openings  at  both 
points,  it  is  said  to  be  complete.  Blind  internal 
and  blind  external  are  two  other  common  varie- 
ties. The  tissues  about  the  anus  may  be  riddled 
with  these  tracts.  The  conversion  of  the  tract 
into  an  open  wound  must  be  made  before  a 
positive  cure  will  result 

Fistulina.   See  Fungi. 

Fitch,  Ebenezer,  D.D.,  American  clergy- 
man :  b.  Norwich,  Conn.,  26  Sept  1756 ;  d.  West 
Bloomfield,  N.  Y.,  21  March  1833.  He  was 
graduated  at  Yale  College  in  1777,  where  in  1780 
he  was  appointed  tutor,  and  continued  to  act  as 
such  for  several  years.  In  1790  he  was  chosen 
preceptor  of  the  academy  in  Williamstown, 
Mass.,  and  when  in  1793  it  grew  into  and  was 
incorporated  as  Williams  College,  he  was  elected 
its  first  president,  which  office  he  filled  with  abil- 
ity and  success  till  181 5,  when,  resigning,  he  was 
chosen  pastor  of  the  Presbyterian  Church  in 
West  Bloomfield,  N.  Y.  This  charge  he  held 
till  1827. 

Fitch,  John,  American  inventor:  b.  East 
Windsor,  Conn.,  21  Jan.  1743;  <*•  Bardstown, 
Ky.,  2  July  1798.  At  the  outbreak  of  the  Revo- 
lution he  became  a  gunsmith  for  the  American 
troops,  with  whom  he  wintered  at  Valley  Forgje. 
He  next  made  surveying  and  trading  tours  in 
the  West,  and  after  escaping  from  captivity 
among  the  Indians  returned  to  Pennsylvania, 
where  in  1785  he  completed  his  first  model  of 
a  steamboat;  this  had  wheels  at  the  sides,  which 
were  replaced  in  the  following  year  with  paddles 
or  oars.  In  the  face  of  discouragement  and 
neglect  he  succeeded  in  constructing  a  vessel,  45 
feet  long  and  12  feet  beam,  with  an  engine  of 
12-inch  cylinder,  which  made  a  successful  trial 
trip  on  the  Delaware,  at  Philadelphia,  22  Aug. 
1787.  Larger  vessels  were  built  in  1788  and 
1790,  the  latter  being  run  as  a  passenger  boat,  at 
8  miles  an  hour,  to  Burlington  (20  miles) 
throughout  the  summer.  Misfortune,  however, 
dogged  *^poor  John  Fitch's®  steps;  his  support- 
ers fell  away;  and  in  1793  ^c  went  to  France  to 
construct  a  steamboat,  only  to  find  his  project 
frustrated  by  the  Revolution  there.  It  is  said 
that  his  plans  and  specifications  were  deposited 
with  the  American  consul  at  UOrient,  who  for 
several  months  entrusted  theiti  to  Robert  Fulton 
(q.v.)  ;  and  the  latter's  steamboat  certainly  was 
in   1817  declared  by  a  committee  of  the  New 


Digitized  by  V^jOOQlC 


EITCH— ^FITS* 


York  l^slature  to  be  *m  substance  tiie  invcn- 
tion  patented  by  John  Fitch  in  1791.^  Peoiuleas 
atkA  dejected,  Fitoh  worked  his  passage  back  to 
America,  where  in  the  summer  01  1798  he  is  said 
to  have  committed  suicide  at  Bardatown,  Ky. 
Consult  Westoott,  ^Life  of  John  Fitch,  Inventor 
of  the  Steamboat>  (1S57);  Thurston,  ^Growth 
of  the  Steam  £ngine>  I1S7S), 

Fitch,  Snt  Joshua  Girling,  English  educa- 
tionist: b.  1824;  d  London  August  1903.  He 
was  educated  at  the  University  of  London.  In 
1852  he  was  appointed  principal  of  the  Normal 
College  of  the  British  and  Foreign  School  So- 
briety and  in  1877  government  school  inspector 
for  the  eastern  counties.  He  was  also  examiner 
in  Engilish  and  member  of  the  senate  in  the 
University  of  London.  In  1888  he  visited  the 
United  States  with  a  view  of  studying  trans- 
atlantic educational  methods.  The  result  of  his 
observations  he  embodied  in  his  ^Notes  on 
American  Schools  and  Colleges^  (1890). 
Among  his  other  works  may  be  mentioned: 
^Lectures  on  Teaching  at  Cambridge^  (J8Bi); 
^The  Arnolds  and  their  Influence  on  English 
Education.^ 

Pitch,  Ralph,  English  merchant  and  voy- 
ager of  the  loth  century.  He  dealt  in  eastern 
goods,  and,  excited  by  the  narratives  of  Drake 
and  other  voyajjers.  persuaded  John  Newbery 
and  others  to  jom  nim  in  an  expedition  to  the 
-Cast  by  way. of ^he. Mediterranean.  The  adven- 
timrs  set  sail  in  January  4583,  Unded  in  Syria, 
went  to  Aleppo,  and  traversing  Mesopotamia 
reached  Bagdad.  From  that  city  the^  saikd 
down  the  Tigris  and  through  the  Persian  Gulf 
to  Ormus,  where  they  began  a  profitable  traffic. 
But  their  success  rouaed  the  jealousy  of  other 
^European  merchants  in  those  parts,  one  of 
whom  denounced  them  as  heretics  to  the  Portu- 
l^uese  inquisition.  The  Englishmen  were  thrown 
mto  prison  at  Goa,  but  finally  released,  and 
seeing  reason  to  apprehend  further  injustice, 
they  secretly  escaped.  After  passing  through 
Golconda,  they  traveled  north  through  the  Dec- 
can,  and  visited  successively  Burhampoor,  Man- 
doo»  Agra,  Allahabad,  Benares,  Patna,  Tanda  in 
Bengal*  and  a  country  called  by  Fitch  Couche, 
which  appears  to  be  at  the  foot  of  the  mountains 
of  Bootan.  They  traveled  south  to  Hoogly  and 
through  Orissa,  passing  by  a  port  called  Angeli, 
which  they  described  as  the  seat  of  a  great 
trade.  It  cannot  now  be  identified.  Returning 
to  the  Ganges,  they  saw  Serampore  and  other 
towns  on  its  lower  branches,  made  an  excursion 
into.  Tipperah,  and  took  passage  in  a  vessel  to 
Negrais,  in  Pegu.  They  visited  Malacca,  went 
back  to  Bengal,  shipped  fo;-  Ceylon,  and  thence 
doubling  Cape  Comorin  sailed  to  Cochin  and 
Go^,  and  returned  to  England  in  1591,  by  the 
ssLVtp  route  they  had  come,  after  having  per- 
fbrnied  the  roost  extensive  journey  that  had  yet 
been  made  by  any  Europeans  in  India.  Fitdi's 
narrative  of  his  travels,  which  may  be  found  in 
Hakluyt  and  in  Purchas'  ^Pilgrims,*  is  exceed- 
ingly interesting  not  less  for  its  quaint  style^  than 
for  the  mass  of  information  which  it  contains. 

Fitch,  WilUam  Clyde,  American  play- 
wright and  author:  b.  New  York  2  May  1865. 
He  was  graduated  at  Amherst  College  1886.  He 
has  written  many  successful  plays,  amon<?  them : 
<BeaTi  BfummelP:  <The  Climbers>;  <The  Way 
of  the  World  > ;  <The  Giri  and  the  Judge>j  <  Bar- 
bara Frietchie>;   ^The  Moth  and  the  Flame> ; 


<The  Stdiriitt-nne^s  oi  Geraidihe> ;  'etc  He  is 
also  the  author  of:  '^The  Knighting  of  the 
Twins,  and  Ten  Other  Tales^  (1891}  ;  ^Socne 
Correspondcnod  and  Six  Conversations^ 
ixB06)  ;  <A  Wave  of  Iife,>  a  novel. 

Fitch'burg,  Mass.,  city,. one  of  the  county- 
seats  of  Worcester  County,  on  the  New  York, 
N.  H.  &  H.,  and  the  Fitchburg  R.R.*s ;  50  miles 
northwest  of  Boston.  It  comprises  the  villages 
of  Traskville,  Rockville,  South  Fitcliburg,  West 
Fitchburg,  and  Fitchburg  Centre.  It  contains  a 
public  library,  high  school,  electric  street  rail- 
road, electric  lights,  several  national  and  savings 
banks,  and  a  number  of  daily  and  weekly  news- 
papers. The  various  industries  employ  about 
5,000  people.  There  are  manufactories  of  piano- 
fortes, tools,  machinery,  paper,  saws,  ele<;trical 
apparatus,  steam-engines,  bicycles,  firearms,  cot- 
ton and  woolen  goods,  etc.    Pop.  (19 10)  37,826. 

Fitch6,  or  Fitch6e,  fi-cha,  in  heraldry, 
pointed,  .like  a  dagger;  sharpened  at  the  lower 
part.  Pitch^  is  usually  applied  to  crosses  to  in- 
dicate that  they  taper  from  the  centre  downward, 
or  iitche  at  the  foot,  when  the  tapering  com- 
mences only  at  the  bottom  of  the  cross.  See 
Heraldry. 

Fitchett,  William  Henry,  Australian  jour- 
nalist and  Methodist  clergyivan.  He  was  edu- 
cated at  Melbourne  University,  entered  the 
Methodist  ministry  and  for  a  time  edited  the 
Melbourne  Daily  Telegraph,  He  is  the  editor 
of  the  ^Review  of  Reviews^  of  Australia,  and 
principal  of  the  Methodist  Ladies'  College  at 
Melbourne.  He  has  oublished:  ^  Deeds  that 
Won  the  Empire*  (1897);  ^Fights  for  the 
Flag>  (1896);  'Stories  of  the  Indian  Mutiny > ; 
<How  England  Saved  Europe>  (.1899) ;  ^Wd- 
lii^on's  Men*  (1901);  ^iNelson  and  His  Cap- 
tives*   (1902). 

I^tchew.     See  Polecat. 

Fitger,  Arthur  Heinrich  WUhelm,  hin'rlB 
virhelm  nt'ger,  German  poet  and  painter:  b. 
Delmenhorst,  Oldenburg,  4  Oct.  1840.  He  has 
written  several  successful  dramas,:  *  Adalbert  of 
Bremen^  (1873),  with  the  .afterpiece  ^Herc 
Empire!  Here  RoraeP  (1875);  ^The  Witch* 
(1878);  <The  Roses  of  Tybum>  (1888).  Be- 
sides these  he  is  the  author  of  a  short  epic, 
^Rolarid  and  the  Rose^  O87T)  J  and  two  vol- 
umes of  collected  poems,  ^Traveling  Folks* 
(1875),  and  ^Winter  Nights*  (1881).  He  has 
painted  several  important  friezes  and  other  dec- 
orations at  Bremen  and  Hamburg. 

Fittg,  James  Franklin,  American  journalist 
and  novehst:  b.  Lockport,  N.  Y.,  1840;  d.  there 
II  Jan.  1890.  During  the,  Civil  War  he  dis- 
tinguished himself  on  several  occasions,  and 
was  rewarded  with  promotions.  After  the  war 
he  devoted  himself  to  writing  for  newspapers, 
magazines,  and  syndicates.  Of  his  novels  the 
most  popular  were:  ^The  Parted  Veil*;  ^A 
Version* ;  ^A  Modern  Miracle* ;  ^Captain 
Kidd's  Gold.* 

Fit«  (old  French  for  fils,  son),  a  syllable 
frequently  forming  a  prefix  in  English  surnames 
(Fitz-Herbert,  Fitz-Qarence,  Fitz- James),  like 
the  Scottish  Mac^  and  the  Irish  0\  Latterly 
Fits  usually  denotes  illegitimate  descent.  There 
are  several  noble  families  of  such  origin,  who 
include  their  royal  progenitors  in  their  genealog- 
ical tables. 
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FitzbaU',  Edward,  English  dramatist:  b. 
Burwell,  Cambridgeshire,  1792;  d.  1873.  His 
name  was  orginally  Ball,  but  he  substituted  the 
present  form  in  1819.  He  made  his  first  dra- 
matic success  with  ^The  Innkeeper  of  Abbe- 
ville* (1820).  This  was  succeeded  by  a  drama- 
tization of  ^The  Fortunes  of  NigeP  (1822) ; 
and  *  Joan  of  Arc,^  and  he  soon  became  a  prolific 
dramatist,  turning  out  plays  to  order  in  great 
number,  and  some  of  them  having  enormous- 
success.  Among  his  works  are:  adaptations  of 
Scott's  ^Peveril  of  the  Peak'  and  ^Waverley* 
(1823);  <The  Pilot*  (200  nights);  ^The  Flying 
Dutchman*  (1828);  ^Jonathan  Bradford* 
(1838)  (400  nights)  ;  <Walter  Tyrrell*  (183s) ; 
^Zazezizozu*  (1836) ;  ^The  Momentous  Ques- 
tion* ;  ^The  Miller  of  Derwentwater* ;  and 
Hbretti  for  several  of  Balfe's,  Donizetti's, 
Bishop's  and  Wallace's  operas.  He  was  the 
author  of  ^Thirty-five  years  of  a  Dramatic  Au- 
thor's Life.* 

Fitzgerald,  fits-jSr'ald,  Edward^  Lord, 
Irish  patriot:  b.  near  Dublin,  Ireland,  15  Oct 
1763;  d.  4  June  1798.  He  was  a  son  of  the 
first  Duke  of  Leinster,  He  distinguished  him- 
self for  intrepidity  as  aide-de-camp  to  Lord 
Rawdon  in  the  American  Revolution,  and  was 
severely  wounded  in  the  battle  of  Eutaw 
Springs.  When  the  French  Revolution  broke 
out,  he  supported  its  principles,  and  in  1793 
hastened  to  Paris.  Here  he  married  Pamda,  the 
reputed  dau^ter,  it  is  said,  of  Louis  Philippe 
Joseph,  the  Duke  of  Orleans,  and  Madame  de 
Geniis.  On  his  return  to  Ireland,  Fitzgerald  was 
iesirous  of  effecting  a  separation  of  that  country 
irom  England,  and  induced  the  French  Direc- 
tory to  furnish  him  with  a  fleet  and  troops.  A 
landing  was  attempted  on  several  occasions,  btit 
without  success,  and  Fitzgerald  was  seized,  tried, 
and  condemned  to  death.  He  died  of  his 
wounds  before  the  time  fixed  for  his  execution, 
17^.  His  wife, married  a  second  time,  Mr.  Pit- 
caim,  the  American  consul  at  Hamburg,  from 
whom,  however^  she  separated  soon  afterward. 
See  Moore,  *Life  and  Death  of  Edward  Fitz- 
gerald*  (2d  ed.  1875). 

Fitzgerald,  Edward,  English  poet:  b.  near 
Woodbridge,  Suffolk,  31  March  1809;  d.  Merton, 
Norfolk,  14  June  1883.  At  17  he  entered  Trin- 
ity College,  Cambridge,  where  he  graduated  in 
1830.  At  school  and  college  he  formed  several 
lifelong  friendships  with  men  who  afterward 
became  celebrated  in  different  spheres,  among 
them  being  Spedding  and  Thackeray.  At  a 
later  period  he  gained  the  friendship  of  Tenny- 
son and  Carlyle.  His  life  was  passed  quietly  — 
almost  in  retirement  —  in  various  parts  of  Suf- 
folk, first  at  Bredfield,  his  birthplace,  then  near 
Ipswich,  where  he  contracted  friendships  with 
George  Crabbe,  the  son  of  his  favorite  English 
poet,  and  Bernard  Barton,  the  Quaker  poet ;  and 
lastly  at  Boulge  Hall  and  Woodbridge.  Books 
were  his  chief  indoor  recreation  ;  out  of  doors  he 
occupied  himself  at  first  chiefly  with  boatinc:, 
and  afterward  with  his  garden.  Fitzgerald  s 
works  are  not  numerous,  by  far  the  most  im- 
portant being  his  celebrated  translation  of  the 
*Rubaiyat*   (or  quatrains)  of  the  Persian  semi- 

gssimistic  astroiflomer-poct,  ■  Omar  Khayyam, 
aving  for  some  time  studied  Persian,  in  1856 
he  published  a  translation  of  Jami's  ^Salaman 
and  Absal.*  Three  years  later  his  magnum 
epus  appeared  without  causing  any  stir,  but  be- 


fore he  died  fear  editions  had  been  issaed.  Vht 
beauty  of  Fitzgerald's  poem  is  universally  ad- 
mitted, but  some  have  doubted  whether  it  does 
not  contain  more  of  the  Englishman  than  of 
the  Persian.  The  general  consensus  of  opinion 
now  seems  to  be  that  though  undoubtedly  em- 
bellished, altered  in  some  ways  and  adapted, 
we  have  in  Fitzgerald's  work  a  real  translation 
of  Khayyam's.  Other  works  by  him  are: 
^Euphranor:  a  Dialogue  on  Youth*  (1851); 
^Polonius;  a  Collection  of  Wise  Saws  and  Mod- 
em Instances*  (1852),  both  of  which  appeared 
anonymously;  ^Six  Dramas  of  Calderon, .freely 
translated  by  Edward  Fitzgerald*  (1853)  ;  and 
translations    of   ^Eschylus'    ^Agamemnon*    and 


Literary 

Fitzgerald,*  edited  by  W.  Aldis  Wright  (1889; 
new  edition  1894)  ;  ^Variorum  Edition  of  the 
Poetical  and  Prose  Writings  of  Fitzgerald,* 
edited  by  Bentham  (1902-3). 

Fitzgerald,  James  Newbury,  American 
Methodist  bishop:  b.  Newark,  N.  J.,  27  July 
1837;  d.  Hong  Kong,  China,  3  April  1907.  He 
studied  law  and  was  admitted  to  the  New  Jer- 
sey bar  in  1858,  but  in  1862  entered  the  Meth- 
odist ministry.  He  was  recording  secretary  of 
the  missionary  society  of  his  denominatiaa 
1880-8,  and  was  appointed  bishop  in  1888. 

Fitzgerald,  Oscar  Peim,  American  Melb- 
odist  bishop :  b.  Caswell  Countv,  N.  C,  24  Aug; 
1829.  He  was  ordained  a  Methodist  minister 
in  Georgia  1853,  went  to  California  1855  and 
became  editor  of  the  ^Pacific  Methodist  and 
Christian  Spectator,*  serving  as  State  superin- 
tendent of  public  instruction  in  Califomia 
1867-71,  and  being  appointed  editor  of  the 
Nashville  ^Christian  Advocate*  r^rfi.  He  was 
made  a  bishop  of  the  Methodist  Episcopal 
Church,  South,  1878.  His  works  include:  ^Cal- 
ifornia Sketches* ;  ^Christian  Growth* ; 
^Glimpses  of  Truth*;  <A  Life  Study*;  ^Ccn- 
tenary  Cameos* ;  ^ Bible  Nights* ;  ^Eminent 
Methodists* ;  <The  Whetstone* ;  <The  Epworth 
Book* ;  <The  Menagerie* ;  < Judge  Longstreet* ; 
^Sunset  Views*  (1900) ;  ^The  Day  and  the 
Word*   (1898);  etc. 

Fitzgerald,  Percy  Hetfaerington,  Irish 
novelist  and  miscellaneous  writer:  b.  Fane  Val- 
ley, south  Ireland,  1834.  Educated  at  Trinity 
College,  Dublin,  he  was  called  to  the  Irish  bar 
in  1855,  and  was  afterward  a  crown  prosecutor 
on  the  northeastern  circuit  Beside  novels  he 
has  written  many  biographical  and  other  works, 
of  which  the  most  important  are:  ^Life  01 
Laurence  Sterne*  (1864);  ^Charles  Lamb:  His 
Friends,  His  Haunts,  and  His  Books*  (1865) ; 
*  Charles  Townshend,  Wit  and  Statesman* 
(1866)  ;  <Life  of  David  Garrick*  (1868)  ;  <Prin- 
ciples  of  Comedy  and  Dramatic  Effect*  (1870) ; 
^The  Kembles:  an  Account  of  the  Kemble 
Family >  (i87l);  <Book  of  Theatrical  Anec- 
dotes* (1873)  ;  ^The  Romance  of  the  English 
Stage>  (1874);  <Life,  Letters,  and  Writings  of 
Charles  Lamb*  (1875-6) ;  ^History  of  the  Suez 
Canal*  (1876);  ^Croker's  Boswcll,  and  Bos- 
well:  Studies  in  the  Life  of  Johnson*  (1880); 
<A  New  History  of  the  English  Stage*  (1882)  ; 
^The  Royal  Dukes  and  Princesses  of  the  Family 
of  George  III.*  (1882)  ;  < Kings  and  Queens  of 
an  Hour:  Records  of  Love,  Romance,  Oddity, 
and  Adventure*    (1883);    ^Life  and  Times  of 
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WiWwm  IV.>  (18%)?  <The  Lives  o£  the  Sher- 
idans>  (18^)1  < Life  and  Times  of  John  Wilkes, 
M.P.>  (i8fe);  <  Picturesque  London>  (1890); 
<Henry  Irving:  a  Record  of  Twenty  Years  at 
the  Lyceum*  (ifigj")  ;  < Fifty  Years  of  Catholic 
Life  and  Soda!  Progress^  (rpoi). 

Fitz-Qerald,  Shafto  Justin  Adair,  English 
novelist  and  dramatist:  b.  9  Nov.  iS^  He. has 
published:  ^Sketches  from  Bohemia^  (189a); 
<The  Wonders  of  the  Secret  Cavern*  (1892); 
^Ballads  of  a  Bohemian*  (1893)  ;  <A  Book  of 
Words >  (1895)  ;  ^The  Mighty  Toltec*  (1897)  ; 
^Stories  of  Famous  Songs*  (1897)  ;  <The  Grand 
Panjandrum^  (1898);  <the  Black  Tulip* 
(1899);  ^Rip  Van  Winkle*  {1900);  <How  to 
Make  Up^  (i9Qi)  ;  and  a  dozen  or  more  plays.  , 

Fhzgib'bon,  Mary  Irene,  American  philan- 
thropist: b.  London,  England,  12  May  1823;  d. 
New  York  14  Aug.  1896.  She  removed  to  New 
York  early  in  life ;  entered  the  community  of  the 
Sisters  of  Charity  at  Mount  St.  Vincent  in  Jan- 
uary 1850,  and  became  sister  superior  in  1856. 
In  1869  Archbishop  (later  Cardinal)  McCloskey 
requested  her  to  organize  a  work  for  the  care 
of  the  waifs  of  the  diocese.  On  11  Oct.  1870  the 
New  York  Foundling  Asylum  was  opened  and 
within  a  month  was  caring  for  45  children.  Dur- 
ing the  same  year  the  legislature  authorized  the 
city  to  grant  the  asylum  a  site  and  to  appropriate 
$100,000  toward  a  building,  providing  an  equal 
amount  should  be  provided  by  subscriptions. 
This  amount  was  soon  raised.  At  the  time  of 
Sister  Irene's  death,  the  buildings  of  the  asylum 
covered  an  entire  block  and  were  valued  at  over 
$i,ocx),ooo.  Aside  from  having^  fulf  charge  of 
this  institution  from  its  inception.  Sister  irene 
raised  $350,000  with  which  she  founded  the 
Seton  Hospitat  foi*  Incurables. 

Fitzherl>ert,  Maria  Anne  (Smy^e),  mor- 
^natic  wife  of  King  George  IV.  of  England:  b. 
Brambridge,  England,  26  July  1756;  d.  Brighton, 
England,  27  March  1837.  Her  first  husband  was 
Edward  Weld,  to  whom  she  was  married  in 
1775.  He  died  within  a  year  and  she  was  mar- 
ried to  Thomas  Fitzherbert  1778.  He  died  in 
17S1  and  she  was  married  to  the  Prince  of  Wales 
21  Dec.  1785.  Under  the  Marriage  Act  of  1772 
the  marriage  might  have  been  declared  invalid 
if  publicly  acknowledged,  and  it  would,  if 
avowed,  have  changed  the  succession  under  the 
Act  of  Settlement,  Mrs.  Fitzherbert  beinj^  a 
Catholic.  She,  however,  lived  with  the  prince 
as  his  wife,  the  relationship  ending  in  ^863. 

Fitzhuf^^  George^  American  lawyer:  b. 
Prince  William  County,  Va.,  2  July  ite2;  d. 
Huntsville,  Texas,  30  July  1881.  He  held 
very  extreme  views  in  reference  to  slavery. 
He  published:  ^Sociology  for  the  South,  or  the 
Failure  of  Free  Society^  (1854)  ;  ^Cannibals  All, 
or  Slaves  Without  Masters^   (1856). 

Fitz-John  Porter  Case,  The.  See  PoRXBJt, 
Frrz-JoHN. 

Fitzmaurice,  fits-mor'ris.  Lord  Edmond 
George,  English  politician:  b.  19  June  1846. 
He  sat  in  the  House  of  Commons  for  Calne 
1869-85,  and  was  under-secretary  for  foreign 
affairs  1882-5.  He  has  nublished:  <Life  of  Wil- 
liam, Earl  of  Shelbume>  (1875-7);  ^Sir  Wil- 
liam   Petty,  the   Political   Economist^    (i895>. 

Fitannatirice-KeUy,  James,  English  scholar: 
b.  ao  June  1858.  He  was  examiner  in  Spanish 
at  Oxford  University  1900-2,  and  has  pubhshed : 


<The  life  of  Migiiel  de  Cervantes  Saavedra> 
(18^) ;  ^History  of  Spanish  Literature* 
(1898) ;  and  edited  the  complete  works  of  Cer- 
vantes. 

Fitspafrick,  Benjamin,  American  politi- 
cian :  b.  Green  County,  Ga.,  20  June  1802 ;  d.  1869. 
He  settled  in  Alabama  in  early  life,  studied  law, 
and  in  182 1  obtained  license  to  practise.  He  was 
soon  afterwaid  elected  State's  attorney,  and 
held  that  office  until  1829.  In  1841  he  was 
elected  governor,  and  in  1843  was  re-elected 
without  opposition.  In  184B  he  was  appointed 
United  States  senator  to  fill  a  vacancy,  and  con- 
tinued in  the  Senate  until  186 1. 

Fftzpatrick,  Charles,  Canadian  lawyer  and 
politician:  b.  Quebec  19  Dec.  1853.  He  was 
graduated  at  Laval  University  in  1873  and  being 
admitted  to  the  bar  in  1876,  was  appointed 
crown  prosecutor  for  the  city  and  district  of 
Quebec  1879  and  1887.  He  was  a  member  of  the 
Quebec  Assembly  1890-6,  and  was  elected  to  the 
Dominion  Parliament  1896,  becoming  solicitor- 
general  in  the  same  year. 

Fitzra^h',  Richard,  English  prelate:  b. 
Dundalk,  Ireland,  about  1300;  d.  Avignon  16  Nov. 
136a  He  took  oitiers,  becoming  Fellow  of  Bal- 
liol  College,  Oxford,  and  being  made  chancellor 
1333'  He  was  archbishop  of  Armagh  1347.  He 
was  a  popular  preacher  and  in  favor  with  the 
Pope  at  Avignon,  interesting  himself  greatly  in 
Ihe  Armenian  question,  and  also  in  the  case  of 
the  secular  clergy  against  the  mendicant  friars 
in  England.  In  connection  with  the  former  he 
wrote  an  argument,  ^Summa  in  Questionibus 
Armeniorum,^  and  in  reference  to  the  latter  a 
treatise  *De  Paupcrie  Salvatoris.^  When  sum- 
moned by  the  fnars  before  Pope  Innocent  VI. 
he  defended  himself  in  a  notable  sermon,  ^De^ 
fensio  Curatorum,^  dying  before  the  case  was 
decided.  His  bones  were  taken  to  Dundalk 
1370,  where  his  tomb  became  an  object  of  vener- 
atioti. 

Fitzroy'  River,  the  name  of  two  Austra- 
lian rivers,  one  in  western  Australia  and  one  in 
Queensland.  The  former  rises  in  the  Kin^  Leo- 
pold Mountains  and  empties  in  King  Sound; 
length  300  miles.  The  Queensland  River  is 
formed  by  the  junction  of  the  Mackenzie  and 
the  Dawson  and  empties  into  Keppel  Bay, 

Fiume»  fe-oo'me,  Austria-Hungary,  sea- 
port town  on  the  small  river  Fiumara ;  40  miles 
southeast  of  Trieste.  Some  of  the  manufactures 
include  tobacco,  paper,  leather,  chemicals,  soap, 
torpedoes,  and  rosoglio,  and  it  carries  on  ship- 
building. Since  1872  the  Hungarian  govern- 
ment luis  spent  large  sums  in  providing  moles, 
quays,  docks,  and  other  accommodations,  with 
the  result  of  immensely  increasing  the  trade. 
The  principal  exports  are  corn,  sugar,  tobacco^ 
wood,  fruit,  refined  petroleum,  etc.;  the  princi- 
pal imports  r- wine^  coal,  jute,  rice,  cotton,  salt, 
etc.    Pop.  29,494. 

Five  or  Nine,  a  game,  analogous  to  dom- 
inoes, played  with  a  pack  of  52  cards.  The 
name  is  derived  from  the  fact  that  the  player 
leading  off  to  the  table  must  play  a  five  or  a 
nine ;  then  the  cards  are  played  in  sequence,  as 
dominoes  are  placed.  The  rules  of  the  game 
are  similar  to  those  governing  dominoes.  The 
game  is  also  called  domino  whist.     See  Doii- 

TNOES. 
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Five-cent  Piece,  HfOI-dime,  qr  <NickeL' 
Silver  half-dimes  were  the  first  coins  struck 
un4er  the  Coinage  Act  of  1792.  None  were 
coined  in  179S,  1799,  1804  or  1806  to  1828.  See 
Coins;  Numismatics. 

Fii^e-fioserfi.    A  starfish  (q,v.). 

Five  Forks,  Battle  of.  At  the  close  of  the 
battle  of  Dinwiddle  Court  House,  31  March 
1865,  <jen«  Sheridan  was  holding  position  in 
front  of  the  place.  Gen.  Pickett,  with  infantry  and 
cavalry,  confronting  him.  At  12  p.m.  Pickett, 
threatened  by  Warren's  Fifth  corps  on  his  left, 
ordered  a  retreat  to  Five  Forks  to  protect  his 
communications  with  the  South  Side  Railroad. 
Sheridan  followed  him  at  daylight  .with  Devin's 
and  Custer's  divisions.  Crook's  division  being 
thrown  on  roads  to  the  left.  Pickett  was  found 
entrenched  at  Five  Forks.  By  i  p.m.  Sheridan's 
cavalry  had  worked  close  up  to  Pickett's  lines, 
and  Sheridan  ordered  up  the  Fifth  corps.  Mac- 
Kenzie's  cavalry  division,  advancing  on  the  ex- 
treme right,  drove  back  Robert's  cavalry  and 
gained  the  White  Oak  road. 

At  4  P.M.  Warren  had  formed  his  lines, 
Ayres^  and  Crawford's  divisions  in  double  lines, 
with  one  'brigade  in  reserve,  on  the  left  and  right 
respectively  of  the  Gravelly  Run  Chutx;h  road. 
A  few  moments  brought  Warren  to  the  White 
Oak  road,  and  Ayres,  whose  right  had  crossed 
it,  received  a  severe  fire  upon  his  left,  and  at 
once  changed  front  and  attacked  the  return  of 
the  entrenchments.  Crawford  kept  straight  on 
through  the  woods  and,  receiving  fire  from 
Munford's  cavalry,  swerved  to  the  right,  thus 
isolating  his  division  from  A3rre8,  and  Griffin  fol- 
lowed Crawford.  But  Griffin  and  his  brigade 
commanders  taking  in  the  situation,  soon 
marched  by  the  left  Rank  and  protected  Ayres' 
fiank,  which  had  been  thrown  into  some  con- 
fusion. Ayres  meanwhile,  connecting  with  the 
cavalry  on  his  left,  had  made  a  gallant  charge, 
carried  the  left  of  the  Confederate  works  and, 
with  support  on  the  left  and  right,  swept  down 
inside  them  to  a,nd  beyond  Five  Fqrks,  capturing 
many  prisoners.  The  only  stand  the  Confeder- 
ates tried  to  make  was  on  the  road  leading  to 
the  railroad,  and  at  this  point  they  were  pressed 
so  closely  by  Griffin  and  Crawford  that  they  soon 
gave  way.  On  the  right  Warren  took  Craw- 
ford's division  in  hand,  changed  its  direction  to 
the  left  and,  advancing  in  rear  of  the  Confeder- 
ate infantry  line,  with  MacKenzie's  cavalry  on 
the  rrg^t,  drove  Munford's  cavalry,  continually 
turning  the  left  of  the  Confederates  opposing 
Ayres  and  Griffin,  gained  the  road  leading  to  the 
South  Side  Railroad,  forced  Munford  north  of 
Hatcher's  Run,  and  took  four  guns  and  many 
prisoners.  On  the  extreme  left  Custer  had  a 
severe  fight  with  cavalry  and  infantry,  and 
gained  but  little  ground  until  Devin  and  Ayres, 
advancing  behind  the  works,  drove  the  infantry 
out  The  Confederate  cavalry  made  no  further 
stand,  save  to  cover  the  retreat,  and  just  before 
dark  Custer,  in  connection  with  an  attack  by  a 
small  body  of  the  Fifth  corps,  led  by  Warren 
m  person,  drove  the  last  of  the  Confederates 
westward  on  the  White  Oak  road,  and  followed 
them  until  long  after  dark.  The  battle  was  one 
of  the  most  decisive  of  the  War.  The  Confeder- 
ates were  totally  routed,  losing  over  5,000  men 
captured,  6  guns,  and  1 1  colors.  The  Union  loss 
was  830  killed  and  wounded,  of  which  the  Fifth 
corps  lost  634.    The  Confederate  loss  in  killed 


and  wounded  is  not  definite^  known.  Consult: 
^Official  Records,>  Vol.  ^O-VI.^  Humphreys, 
<The  Virginia  Campaign  of  1864-5^ ;  Powell, 
<The  Fifth- Army  Corps > ;  Sheridan,  ^Personal 
Memoirs,^  Vol  II;  The  Century  Company's 
^Battles  and  Leaders  of  the  Civil  War,^  VoL 
IV.  E.  A.  Caxman. 

Five  Members,  The,  whom  Charles  I.  at- 
tempted to  arrest  early  in  1642,  were  John  Pym, 
John  Hampden,  Denzil  Holies,  Sir  Arthur 
Haselrig,  and  William  Strode,  representing  in 
the  Commons  Tavistock,  Buckinghamshire, 
Dorchester,  Leicestershire,  and  Dorchester  re- 
spectively. The  king,  expecting  an  impeachment 
of  the  queen,  determined  to  prevent  it  by  im- 
peaching these  commoners  along  with  Lord 
Kimbolton.  The  impeachment  was  subsequently 
abandoned  when  the  Commons  had  declared 
against  the   illegality    of   his   procedure.     See 

&VGLAKD. 

Five-mile  Act,  an  old  English  law,  passed 
in  1665,  which  forbade  non-conformist  j^stors 
who  refused  to  take  an  oath  of  non-resistance 
to  come  within  fivt  miles  of  any  corporation  in 
which  thev  had  preached  since  the  passing  of  the 
Act  of  Oblivion  in  i66a  The  law  was  repealed 
in  1688. 

Five  Nations,  a  confederacy  consisting  of 
Ave  tribes  of  Indians  who  lived  in  the  western 
and  central  part  of  what  is  no.w  the  State  of 
New  York.  The  five  tribes  were :  the  Cayugas, 
Mohawks,  Pneidas,  Onondagas,  and  Senecas. 
In  1712  the  Tuscaroras  were  taken  into  tiie  con- 
federacy, and  they  were  then  known  as  the  Iro- 
quois, or  the  Six  Nations.  See  I&oquois,  gb 
The  Six  Nations. 

Five  Points,  New  York,  a  locality  be- 
tween Centre  and  Reade  streets  and  Park 
Row.  At  one  time  it  was  noted  as  a  resort  for 
criminals  and  ^hard  cases.*  The  Ladies'  Home 
Missionary  Society  of  the  Methodist  Episcopal 
Church  began  a  reform  work  at  Five  Points  in 
1850,  and  they  have  been  most  successful.  The 
Church  of  the  Ascension  contributed  funds  to 
establish  an  industrial  school  which,  in  1854, 
was  incorporated.  The  mission  secured  by  pur- 
chase and  by  building  an  excellent  home,  which 
they  still  occupy ;  and  thousands  of  children  have 
been  reclaimed  and  educated  through  the  efforts 
of  the  mission  workers.  The  character  of  the 
place  has  changed  greatly  for  the  better. 

Five  Points  of  Doctrine*  the  principal  sub- 
jects of  doctrine  which  are  disputed  topics  be- 
tween Arminians  and  Calvinists.  They  are:  (i) 
extent  of  the  atonement;  (2)  predestination; 
(3)  free  will;  (4)  grace;  (5)  final  persever- 
ance.   Various  efforts  have  been  made  to  settle 


the  differences ;  they  were  fully  discussed  at  the 
Synod  of  Dort,  in  Holland,  in  1618-19 ;  at  Cam- 
bridge, in  England,  in  1594,  and  at  two  othc 
conferences  held  in  England  in  1626. 

Five-twenties  (that  is,  redeemable  aftet 
^  years  and  payable  in  20),  6  per  cent  gold  bond^ 
issued  in  1802,  1864,  and  1865.  See  Debt,  Uni- 
ted States. 

Fives,  an  English  game,  originally  called 
hand-tennis,  in  which  the  ball  is  struck  against 
a  wall.  It  is  played  either  in  close  or  in  oaax 
courts,^  of  various  shapes  and  proportions.  The 
game  is  known  as  hand-fives  or  bat-fives,  ac* 
cording  as  the  ball  is  struck  by  the  open  haad 
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or  a  amall  wooden  bat.  The  origin  of  tfw  name 
is  disimted  Also  a  disease  in  horses,  resembling 
the  staggers,  and  consisting  of  an  inflammation 
of  the  parotid  glands;  written  also  vives. 

Fixed  00s,  in  medicine,  oils  used  as  de- 
mulcents, laxatives,  and  in  external  application 
as  emollients.  Some,  notably  linseed  oil,  while 
still  in  the  seed,  are  very  useful  in  poultices  be- 
cause of  the  high  specific  heat  of  the  oils.  By 
means  of  this  specific  heat  the  poultice  stays 
warm  much  longer.  Others  of  the  fixed  oils  are 
useful  as  foods— .cod-liver  oil,  peanut  oil,  etc. 

Fixing,  (i)  In  machinery,  a  piece  of  cast 
h-on  adapted  to  carry  pillow  blocks  and  the  like. 
When  it  is  built  ipto  a  wall  it  is  called  a  wall 
fixing,  or  wall  box;  when  attached  to  a  wall  by 
bolts  it  is  a  plate  fixing.  There  are  also  beam 
fixings,  as  when  wheels  intended  to  work  at  the 
position  where  the  fixing  is  situated;  and  when 
the  fixing  is  adapted  to  them,  it  is  then  com- 
monly called  a  wheel  fixing.  (2)  In  metal- 
lurgy, the  material  used  in  preparing  the  hearth 
of  a  puddling  or  boiling  furnace  for  receiving  its 
charge.  It  is  called  fettling  in  some  parts  of 
England.  (3)  In  photography,  of  a  negative ;  the 
removal,  by  a  solution  of  hyposulphite  of  soda 
or  cyanide  of  potassium,  of  the  unaffected  deposit 
of  iodide  and  bromide  of  silver  in  the  collodion 
film  after  exposure  and  development  of  the  pic- 
ture. Of  a  positive;  the  removal  of  the  un- 
altered chloride  of  silver  from  the  surface  of  the 
photographic  paper  after  exposure  under  the 
negative. 

Fjord.     See  FiDita 

Flabelltim.    See  Fasts. 

Flaccus,  GaitiB  Valerius,  ka'ytis  va-l£'r!-us 
fiak'us,  Roman  poet  of  the  latter  half  of  the 
1st  century.  He  lived  in  Padua,  and  died  young. 
He  sung  the  expedition  of  the  Argonauts  in  aa 
epic  poem,  ^Argonautica,*  of  which  seven  books 
and  part  (Jf  the  eighth  have  remained  to  us. 

Flacius^  fla'sh!-us,  or  Vladch,  Matthias* 
tnat-te'as  fia'siH,  German  Lutheran  theolo- 
gian: b.  Albona,  Illyria,  1520;  d.  Frankfort-on- 
Main  1575.  He  became  professor  of  the  Hebrew 
Scriptures  at  Wittenberg  University  in  1544. 
From  this  time  he  took  an  active  part  in  all 
the  theological  discussions  of  the  time;  and  for 
his  attacks  on  Melanchthon's  compromise, 
known-  as  the  Leipsic  Interim,  he  was,  four 
years  later,  deprived  of  his  professorship..  Nor 
did  he  procure  another  appointment  until  1557* 
when  he  became  professor  ol  theology  at  Jena. 
This  post  he  again  lost,  after  five  years,  on 
account  of'  his  doctrine  that  original  sin  was 
essentially  inherent  in  man's  nature.  Of  his 
nufBerous  works  three  deserve  mention:  *Oavis 
Scripttira  Sacra^  (1567):  ^Catalogus  Testinm 
Verttatfs>  (1556);  <Ecclesiastica  Historia* 
<i559-74). 

Flag*,  a  strip  of  cloth  of  a  light  fabric, 
varying  in  form  and  cplor,  frequently  bearing 
some  emblematic  design,  and  ordinarily  fixed  by 
one  end  to  a  staff,  pole,  rope,  etc.,  while  the 
other  is  allowed  to  fly  free.  The  length  of  a 
flag  from  the  part  near  the  staff  to  the  ft-ee 
end  is  called  the  fly,  and  the  measurement  at 
ri^lit  angles  to  this  is  known  as  the  hoist, 
height,   or  depth. 

The  iises  of  flags  are  numerous.  They  serve 
fn  :i  variety  of  ways  as  signals.  They  convey 
definite  isiformation  of  various  kinds,  and  are 
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used  as  genera!  sjrmbols  of  rejoicing,  congratu- 
lation, sympathy,  mourning,  etc.  In  a  classifi- 
cation of  the  uses  of  flags,  that  which  stands 
first,  as  the  most  general,  is  their  use  as  na- 
tional emblems.  Next  in  order  comes  their 
use  as  distingtushing  emblems  of  the  naval  and 
military  forces  of  particular  nations*  In  the 
army  each  regiment  is  distinguished  by  its 
particular  flag  or  colors.  This  usage  is  general, 
and  the  colors  of  regiments  come  to  be  dis- 
tinctive of  their  services  and  of  their  esprit  de 
corps,  as  well  as  of  their  position  in  the  army. 
Flags  are  sometimes  presented  by  persons  of 
rank  or  official  station,  or  by  other  individuals 
or  groups  of  peopk,  and  often  bear  names  and 
emblems  commemorative  of  past  achievements. 
In  Catholic  countries  their  consecration  is  a 
religious  ceremony.  This  use  of  flags  is  of 
great  antiquity.  In  the  Bible  the  standards  of 
the  different  tribes  are  referred  to  in  the  arrange- 
ment of  the  camp  of  the  Israelites  in  the  deSert 
The  Greek  and  Roman  armies  had  their  dis- 
tinctive flags.  In  the  French  army  distinctive' 
flags  were  introduced  during  the  wai^s  in  Itabl 
in  the  i6th  century.  The  wqrd  drapeam  in 
Frehch  (which,  in  its  most  extended  stgntfioa-* 
tion  is  equivalent  to  our  ^flag^)  is  used  specific- 
ally for  the  colors  of  an  infantry  regpmcot; 
Hendard  for  those  of  a  cavalry  reg^mtat ',  pavU^ 
Ion  for  the  colors  used  in  the  naval  service. 

The  union  of  St.  Andrew  and  St.  Patridc 
marks,  first  the  union  of  England  and  Scotland^, 
iiito  the  kingdom  of  Great  Britain  and  then  thtsf 
kingdom  with  Ireland.  This  is  the  union -flag 
of  Great  Britain,  and  was  brought  by  the  colo- 
nists to  America.  (See  Flag,  The  American.). 
Every  battalion  of  infantry  in  the  British  army, 
except  the  Rifles,  has  two  colors;  namely,  the 
king^s  color  and  the  regimental  color.  The 
former  consists,  for  all  regiments,  of  the  union 
device,  with  the  name  of  the  regiment  in  the 
centre  and  the  number  of  the  battalion  on  the 
upper  part  near  the  staff.  The  regimental  color 
is  of  the  same  color  as  the  collars  and  facings  • 
of  the  regiment;  but  if  these  are  white,  it  bears 
a  St.  George's  cross  in  red.  On  it  are  em- 
blazoned the  name  of  the  regiment,  the  names 
of  the  battles  in  which  it  has  served,  and  its 
various  badges,  crests,  mottoes,  etc.  Among 
cavalry  regiments,  only  the  guards,  dragoon 
guards,  and  dragoons  have  standards,  as  cavalry 
flags  are  termed.  Fhese  are  made  of  crimson 
silk,  and  are  emblazoned  like  those  of  infantry 
regiments.  The  standards  of  the  guards  and 
dragoon  guards  are  rectangular,  like  those  of 
the  infantry,  biit  the  dragoons  carry  standards 
with  the  end  farthest  from  the  staff  rounded 
and  scalloped.  The  lancers  have  red  and  white 
pennants  on  their  lances. 

The  standard  is  the  war-flag,  and  bears  the 
royal  or  other  arms  of  the  nation.  Ensigns  are 
flags  carried  by  ships  to  indicate  their  nationality. 
The  place  for  the  ensign  in  a  steamer  or  large 
ship  is  on  a  pole  over  the  taffrail ;  in  schooners 
and  similar  ships,  at  the  peak  of  the  main  gaff; 
in  cutters  and  sloops,  at^  the  peak ;  in  yawls, 
at  the  mizzen-peak;  and  in  rowing-boats,  over 
the  stern. 

Jacks  are  national  flags  used  for  signaling 
and  various  other  purposes.  Pennants  or 
pendants  are  small  pointed  or  swailow;tailed 
flags  generally  used  in  connection  with  signals. 
The  best-known  is  the  answering  pennant  used 
in  the  international  signal-code.    A  hurgee  is  a      T 
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swallow-tailed  flag  used  by  yachts  and  merchant 
vessels,  usually  with  the  ship's  name  on  it. 
Shipping  conipanies  generally  have  square  flags 
with  distinctive  colors  and  devices;  these  are 
known  as  house-flags.  A  plain  white  flag  indi- 
cates a  clean  bill  of  health,  and  is  also  used  in 
war  as  the  flag  of  truce  (q.v.).  The  quarantine 
flag  is  yellow.  Vessels  carrying  explosives  dis- 
play a  red  flag.  A  flag  hoisted  upside  down  is  a 
signal  of  distress,  and  one  borne  half-mast  high 
is  a  sign  of  mourning.  Flags  are  often  dipped 
in  token  of  respect.    See  Signal  Service. 

Flag»  The  American.  The  colonies  used 
the  English  flag,  bearing  first  the  red  cross  of 
St  George;  after  the  union  with  Scotland  in 
.  1707,  the  «union»  of  St.  George  and  St.  Andrew; 
the  present  union  jack,  with  St.  Patrick's  added, 
dates  only  from  1801.  It  was  the  former  which 
Endicott  cut  from  the  flag  as  a  popish  symbol; 
Massachusetts  petitioned  for  red  and  white  roses 
in  their  place,  but  the  military  commissioners 
simply  left  out  the  cross  and  substituted  the 
kin^s  arms.  Militia  companies  had  sometimes 
their  own  flags.  In  1686  Andros  had  a  special 
one  made  for  the  New  England  Union.  From 
1700  to  1750  the  New  England  flags  were  'a.  red 
or  blue  ensign  cantoned  white,  with  a  red  St 
George's  cross,  and  having  a  tree  or  globe  in 
upper  comer  of  the  canton*  (Preble)  ;  the  tree 
is  usually  assumed  as  a  pine,  like  that  on  the 
coins,'  but  in  neither  case  with  any  evidence. 
The  colonial  merchant  ships,  to  distinguish  them 
from  the  mother  country's,  had  a  white  escutch- 
eon in  the  middle  of  the  jack.  The  first  out- 
break of  special  flags  was  at  the  time  of  the 
Stamp  Act,  when  each  gathering  usually  im- 
provised a  flag.  But  the  'union  flags*  of  the 
early  Revolution  times  and  just  before  seem  to 
have  been  the  English  union  jack  with  patriotic 
mottoes:  the  colonies  kept  up  the  theory  that 
they  were  loyal  subjects  of  England.  What  flag 
or  flags,  if  any,  were  used  at  Bunker  Hill  is 
uncertain,  as  the  British  captured  none,  and 
the  reminiscences  are  inconsistent.  Most  prob- 
ably each  detachment  had  its  own  and  carried 
it  off. 

In  the  early  part  of  the  Revolutionary  War 
there  was  no  attempt  at  a  national  flag,  each 
colony  or  even  troop  or  privateer  pleasing  itself. 
Some  of  the  famous  ones  —  as  Col.  William 
Washington's  at  Eutaw  Springs,  a  piece  of 
crimson  damask  cut  by  his  fiancee  from  her 
upholstered  chair  —  were  private.  The  public 
ones  were  mainly  of  two  sorts.  The  New  Eng- 
land t)rpe  had  a  tree  (officially  made  a  pine)  in 
green  on  a  white  ground,  and  'An  Appeal  to 
Heaven*  or  the  Connecticut  'Qui  Transtulit 
Sustinet*  as  a  legend;  in  one  case,  a  pine  and 
a  field  of  Indian  corn,  with  two  wounded  officers 
and  several  children,  and  the  motto,  'For  pos- 
terity we  bleed.*  One  of  greater  national  sig- 
nificance was  the  rattlesnake  type:  at  first  cut 
into  13  pieces,  with  the  initial  of  a  colony  on 
each,  and  the  legend  'Join,  or  Die* ;  then  coiled 
to  strike,  with  the  legend  'Don't  Tread  on  Me* ; 
later,  13  stripes  with  the  snake  across  them.  In 
either  case,  there  were  generally  13  rattles.  An- 
other flag  was  white,  with  a  mailed  hand  grasp- 
ing 13  arrows ;  still  another,  a  female  figure  with 
a  staff  from  which  streamed  13  pennants.  The 
first  in  the  South  was  said  to  be  devised  by 
Col.  Moultrie,  in  the  fall  of  1775  —  a  large  blue 
flag  with  a  crescent  in  the  right  upper  corner. 


and  'Liberty*  in  the  centre;  tiiis  was  the  on* 
used  in  the  defense  of  Fort  Moultrie,  and  which 
Sergt.  Jasper  picked  up  under  the  British  fire. 
The  national  flag  had  no  single  or  definite 
origin.  After  a  few  months  of  war  it  was  seen 
to  be  needful,  but  the  reluctance  to  break  with 
the  English  pattern  confirms  the  sincerity  of 
the  protestations  of  continued  lojralty;  and  in 
December  1775  a  committee  consisting  of  Frank- 
lin, Thomas  Lynch,  and  Benjamin  Harrison 
recommended,  and  Congress  adopted,  the  British 
union  plus  13  stripes,  which  was  hoisted  over 
the  headquarters  at  Cambridge,  *i  or  2  Jan.  1776. 
The  origin  of  the  stripes  is  so  utterly  unagreed 
that  it  IS  probable  any  one  of  several  things 
may  have  suggested  it:  their  use  on  the  Dutch 
East  India  Company's  flags;  those  on  the 
escutcheon  of  the  Washington  family ;  or  simply 
the  stripe  which  was  the  one  distinguishing 
feature  of  the  army  uniform.  Paul  Jones  claims 
to  have  been  the  first  to  raise  the  national  flag, 
late  in  December  1775,  but  it  seems  to  have 
been  one  of  the  rattlesnake  type;  that,  however, 
was  the  kind  selected  by  the  Congressional  naval 
committee  on  8  Feb.  1776.  In  June  1776  it  was 
unofficially  decided  by  Congress  and  Washing- 
ton, in  view  of  the  impending  Declaration,  to 
replace  the  union  by  a  five-pointed  star;  but 
the  first  official  adoption  of  a  flag  was  on  14  June 
^^777*  displacing  the  union  by  13  stars,  'a  new 
constellation,*  and  usin^  j  ust  13  stripes.  The  first 
use  of  the  new  flag  is  disputed;  it  seems  to 
have  been  improvised  and  run  up  over  captured 
British  standards  at  Fort  Stanwix,  8  Aug.  1777, 

,  after  the  battle  of  Oriskany,  but  a  regular  flag 
was  made  and  carried  at  the  battle  -of  Brandy- 
wine,   II   September.     Historical  paintings  are 

.  full  of  anachronisms  as  to  flags.  The  stars  were 
generally  in  a  circle.  The  first  change  was  the 
addition  of  two  new  stripes  and  two  new  stars 
for  Vermont  and  Kentucky,  in  1794 ;  and  thougfa 
Ohio  and  Louisiana  came  in,  no  further  alter- 
ation was  made  for  nearly  a  quarter  of  a  cen- 
tury.    The  stars  were  generally  in  three  lines 

.  of  fives.  Finally,  on  4  April  1818  it  was  ordered 
that  the  15  stripes  be  reduced  permanently  to  13, 
in  memory  of  the  original  colonies,  and  the 
stars  keep  pace  with  the  total  number  of  States* 
on  the  4th  of  July  after  each  admission.  The 
arrangement  of  the  stars  was  not  specified,  and 
has  been  at  the  taste  of  the  makers.  The 
revenue  flag  has  13  blue  stars  on  a  white 
ground,  as  a  unioUj  with  16  perpendicular  red 
and  white  stripes;  it  indicates  the  authority  of 
the  Treasury  Department  The  secretary  of 
war,  the  secretary  of  the  navy,  and  the  Presi- 
dent have  each  their  flags;  the  latter  carried  at 
the  main  of  naval  vessels  and  on  boats  he  is  in. 
Each  of  the  flag-officers  has  his  own  flag.  The 
union  jack,  white  stars  on  a  blue  ground,  is  used 
by  pilots,  and  at  the  bow  of  ambassadors'  and 
ministers'  boats. 

The  Confederate  States  had  their  own  flags. 
But  at  the  outset  of  the  War  their  Congress 
adopted  the  'Stars  and  Bars®— having  a  white 
stripe  between  two  red  ones,  and  a  blue  union 
with  seven  white  stars  in  a  circle,  for  the  num- 
ber of  seceding  States.  Later  the  stars  were 
increased  to  13.  The  usual  battle- flag  was  red, 
with  a  blue  cross  and  white  stars  diagonally. 
Late  in  the  War  the  'bars*  were  exchanged 
for  a  white  ground  next  the  staff  and  red  out- 
side :  and  it  was  sometimes  made  black.  Consult  r 
Preble,  < History  of  the  Flag*  (i872). 
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FLAG  ASSOCIATION  — FLAGELLATION 


Flai^  Association,  The  American,  an  or- 
ganization formed  in  the  council  chamber  of 
ic  city  hall,  New  York,  12  Feb.  1898,  with  the 
object  of  honoring  the  national  flag  and  of 
protecting  it  from  desecration  by  securing  the 
enforcement  of  present  laws  and  the  enactment 
of  others  for  that  purpose.  The  association  was 
an  outcome  of  the  Congress  of  National  Patriotic 
Societies  held  at  the  same  place  in  November 
1897,  and  besides  individual  members  it  is  com- 
posed of  the  members  of  these  societies^  many 
of  which  are  actively  represented  in  the  asso- 
ciation by  their  flag  committees.  In  order  to 
promote  respect  and  love  for  the  flag,  the  asso- 
ciation encourages  its  proper  display  on  private 
buildings,  schoolhouses,  churches,  etc.,  and  uses 
its  influence  to  make  the  observance  of  Flag 
Day  (June  14)  a  national  custom. 

Flag»  Sweet,  an  aquatic,  flag-like  plant 
(Acorus  calamus)  of  the  natural  order  Ac- 
crac€€t,  which  grows  in  wet  places  throughout 
the  northern  hemisphere,  and  is  well  known  for 
its  sweetly  odorous  leaves  and  root.  The  leaves 
are  sword-shaped,  3  to  6  feet  long,  and  the  spadix 
is  lateral  with  bisexual  flowers.  The  creeping, 
woody  rhizome  has  long  been  employed  in  medi- 
cine as  an  aromatic  stimtdant,  considered  useful 
in  ague  in  Great  Britaii^,  and  in  India  as  a 
remedy  for  intestinal  ilU  among  children.  It 
is  also  employed  in  flaevoring  beer,  and  by 
makers  of  snuff  and  vinegar;  and  is  chewed  t^ 
singers  to  clear  the  voice. 

Flag  of  Truce,  a  white  flag  displayed  in 
time  of  war  as  an  mdicalsibn  of  a  desire  to  com- 
municate with  the  enemy.  The  flag  of  truce  is 
regarded  as  of  so  sacred  a  character  that  to  shoot 
the  bearer  intentionally  and  without  warning  is 
to  place  the  stigma  of  disgrace  ^pon  the  side 
perpetrating  the  act  .The  display  of  a  flag  of 
truce  during  active  h6stilities  doe»  not  necessi- 
tate the  cessation  ol  firing,  and  accidental  shoot* 
ing  of  the  bearer^  may  i^  unavoidable.  If  he 
advances  during  an  engagement,  he  may  be 
denied  permission  to  enter  the  enemy's  lines,  or 
he  nia^  be  held.  To  take  advantage  of  the 
protection  of  a  flag  of  truce  izi  an  illegitimate 
way,  as  for  instance  in  order  to  obtain  informa- 
tion of  the  enemy's  resources,  is  held  to  be 
peculiarly  dishonorable.  A  flag  of  truce  is  not 
regular  unless  sent  and  received  by  order  of 
the  senior  officers  of  the  f cspectivc  forces.  Dur- 
ing naval  hostilities,  a  flag  of  truoe  is  met  by  a 
bcMtt  in  charge  of  a  commissioned  officer  from 
the  senior  officer's  ship. 

Flagellants,  flaj'e-lants  (Lat.  Hagellare,  to 
lash  or  scourge),  a  sect  which  arose  in  1260  at 
Perugia,  called  by  the  French  Perouse,  and 
spread  throughout  and  beyond  Italy.  Its  ad- 
herents, said  to  have  numbered  10,000^  attempted 
to  expiate  their  sins  and  obtain  mercy  by  self- 
inflicted  suffering.  They  ran  through  the  cities 
scourging  their  bare  shoulders  and  exhorting 
bystanders  to  repentance.  Led  by  priests  bear- 
ing banners  and  crosses,  they  moved  in  proces- 
sion through  the  streets.  They  could  be  seen 
going  about  by  night  as  well  as  by  day,  even 
in  the  cold  of  winter.  They  went  in  thousands 
from  country  to  country  begging  alms.  In  1261 
they  crossed  the  Alps  in  Alsatia,  Bavaria,  Bo- 
hemia, and  Poland,  and  found  there  many 
imitators.  In  1296  a  small  band  of  Flagellants 
appeared  in  Strasburg,  who,  with  covered  faces, 
whipped   themselves  through  the  city,  and  at 


every  church.  At  first  the  Flagellants  were 
noted  for  sanctity,  and  made  many  converts 
even  from  the  most  abandoned  classes,  but  doubt* 
ful  characters  beginning  to  join  their  ranks,  they 
fell  into  disrepute,  and  were  restrained  from 
their  processions  by  the  civil  and  ecclesiastical 
authorities,  then  the  sect  gradually  died  away. 
The  terror  produced  by  the  dreadful  disease 
called  the  black  death,  which  destroyed  many 
millions  of  people  in  Europe  in  the  middle  of 
the  14th  century,  produced  a  revival  of  the 
flagellation  mania,  which  spread  over  most  of 
Europe  and  was  attended  b;^  greater  extrava- 
gances than  before.  In  the  reign  of  Edward  III., 
a  band  of  120  Flagellants,  male  and  female,  made 
their  appearance  in  London  on  a  missionary 
enterprise,  but  had  to  leave  the  country  without 
having  made  one  proselyte.  In  IJ49  Clement 
VII.  declared  the  Flagellants  heretics  and  took 
steps  to  repress  them.  In  1414  an  effort  was 
made  in  Thuringia  to  revive  them,  under  a 
form  marked  by  wild  fanaticism  and  by  strange 
doctrines  which  were  condemned  by  the  Council 
of  Constance.  The  burning  alive  of  their  leader, 
Conrad  Schmidt,  and  90  of  his  followers,  par- 
tially checked  the  project,  theugh  the  extir- 
pation of  the  sect  was  found  a  work  of  extreme 
difficulty.  One  form  of  fanaticism  which 
marked  some  of  the  Flagellants  was  violent 
hatred  and- persecution  of  Jews. 

Flagellata,  a  group  of.  Protozoa,  some- 
times regarded  as  a  division  of  the  class  Infu- 
soria, sometimes  as  a  distinct  class  by  itself. 
The  group  is  characterized  by  having  a  body- 
form  usually  fixed  and  definite  for  the  species, 
'and  by  having  as  organs  for  locomotion  and 
taking  of  food  one  or  mere  long  vibratile  whip- 
lash-like processes,  the  ^flagella.^  Like  all  Pro- 
tozoa X<l*v.)  the  body  is  composed  of  a  single 
cell.  The  group  is  divided  into  three  orders: 
AutoHagellata,  Dinoflagellata  and  CystoHagel- 
lata.  In  the  Autoflagellata  the  body  is  usually 
oval  and  has  both  nucleus  'and  contractile 
vacuole.  Sometimes  the  body  is  naked  and  cap- 
able of  amoeboid  motions,  but  9sually  it  has  a 
cuticle  and  .enveloping  cases  are  not  uncommon. 
In  one  sub-order  (ChoanoHagelhta)  a  peculiar 
collar-like  structure  is  developed  around  the 
flagellum.  Some  of  the  group  closely  approxi- 
mate plants,  some  forms  like  Euglena  and 
Volvox  being  claimed  by  the  botanist.  A  few 
are  human  parasites.  The  Dinoflagellata  have  a 
firm  external  armor  of  hard  cellulose  plates, 
divided  by  a  groove  around  the  body,  and  with 
a  second  longitudinal  groove.  At  the  junction 
of  the  two  grooves  are  the  two  flagdla,  one 
lying  in  the  circular  groove,  the  other  projecting 
freely.  These  forms  occur  in  salt  and  fresh 
water.  In  the  Cystoflagellata  the  large  gelat- 
inous body  is  enclosed  in  a  stout  membrane. 
The  best-known  form  is  Noctiluca  (q.v.),  noted 
for  its  phosphorescent  powers. 

Flagella'tion,  scourging  or  whipping, 
cither  self-inflicted  or  administered  by  another 
person,  ^  especially  as  a  religious  practice. 
Its  application  as  a  means  of  religious  penance 
is  an  old  Oriental  custom,  admitted  into  Chris- 
tianity partly  because  self- torment  was  consid- 
ered salutary  as  mortif)ring  the  flesh,  and  partly 
because  both  Christ  and  the  apostles  underwent 
scourging.  From  the  ist  century  of  Christianity 
religious  persons  sought  to  atone  for  their  sins 
by  voluntary  bodily  torture.     Like  the  Abbot        ^ 
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Regibo,  at  Prum,  in  the  loth  century,  many 
tried  to  imitate  the  sirfferings  of  Christ,  in  order 
to  make  themselves  the  more  certain  of  forgive- 
ness through  him.  It  became  general  in  the  nth 
century,  when  Peter  Damiani  of  Ravenna,  abbot 
of  the  Benedictine  monastery  of  Santa  Croce 
d'Avellano,  near  Gubbio,  in  Italy,  afterward 
cardinal  bishop  of  Ostia,  zealously  recommei*Jed 
scourging  as  an  atonement  for  sin,  to  Christians 
generally,  and,  in  particular,  to  the  monks.  His 
own  example  and  the  fame  of  his  sanctity  ren- 
dered his  exhortations  effective.  Clergy  and 
laity,  men  and  women,  began  to  torture  them- 
selves with  rods,  and  thongs,  and  chains.  They 
fixed  certain  times  for  the  infliction  of  this 
discipline  upon  themselves.  Princes^  caused 
themselves  to  be  scourged  naked  by  their  father 
confessors.  ^  Loui^  IX.  constantly  carried  with 
him  for  this  purpose  an  ivory  box,  containing 
five  small  iron  chains,  and  exhorted  his  father 
confessor  to  scourge  him  with  severity.  He 
likewise  gave  similar  boxes  to  the  princes  and 


tomb  of  Thomas  i  Becket  (q.v.).  In  its  thee 
logical  aspect  flagellation  has  no  especial  merit 
in  itself  and  is  classed  merely  as  a  form  of  pen- 
ance or  self-mortification.  It  is  meritorious  only 
as  a  means  of  expiation  of  sins  repented  for  and- 
absolved,  or  as  a  method  of  mortification  of  the 
flesh  for  the  suppression  and  control  of  the 
passions.  Any  excess  in  it  is  prohibited.  See 
Flogging;   Penance;  Whipping  Post. 

Flageolet,  flaj'6-let,  a  small  wind-instru- 
ment, the  notes  of  which  are  exceedingly  clear 
and  shrill.  It  is  a  sort  of  whistle  with  a  mooA- 
piece  that  is  usually  inserted  in  a  bulb.  It  is 
generally  made  of  box  or  other  hard  wood, 
though  sometimes  of  ivory,  and  has  six  holes  for 
the  regulation  of  its  sounds,  besides  those  at  the 
bottom  and  mouthpiece,  and  that  behind  the 
neck  Its  comp«iss  is  two  octaves,,  and  a  set  of 
five  different  sizes  is  needed  to  take  all  the 
semitones  in  this  range.  It  was  formerly  used 
in  the  orchestra. 


"  FlagelUU."     (See  page  preceding) 

Varioos  FUgeUsU.    A,  Bicoseca;  B,  Engliaa  vividia  ( Autoflagellatis) ;    C,    Noctiluca    mUiarla    (Cystofla^ 
late);   D,   Geratium  tripos   (Dinoflagellate). 

?irincesses   of  his   house,   and   to   other   pk)us  Flagct,  fla-zha,   Benedict  Joseph,  Ameri- 

riends,  as  marks  of  his  peculiar  favor.  can  Roman  Catholic  bishop:  b.  Contournat  An- 

The  expectation  of  being  purified  from  sin  gergne,  France,  7  Nov.  1763 ;  d.  Nazareth,  Ky., 

by  flagellation  prevailed  throughout  Europe  in  11  Feb.  1850.    He  was  educated  in  France,  came 


the  last  half  of  the  13th  century.  «About  this 
time,*  says  the  monk  of  Padua  in  his  chonicles 
of  the  year  1260,  *when  all  Italy  was  filled  with 
vice,  the  Perugians  suddenly  entered  upon  a 
course  never  before  thought  of;  after  them  the 
[Romans^  and  at  length  all  Italy.  Men  of  noble 
[and  ignoble  birth,  old  and  yoimg,  traversed  the 
streets  of  the  city  naked,  yet  without  shame. 
Each  carried  a  scourge  in  his  hand,  with  which 
he  drew  forth  blood  from  his  tortured  body, 
amidst  sighs  and  tears,  singing  at  the  same  time 
penitential  psalms.^  The  penitents  united  into 
fraternities  called  the  Flagellants  (q.v.).  After 
the  Council  of  Constance  (1414-18)  both  clergy 
and  laity  gradually  abandoned  flagellation.  The 
Franciscan  monks  in  France  (Cordeliers)  ob- 
served the  practice  longest. 

Flagellation  was  sometimes  voluntar;'  and 
nometimes  imposed  as  a  penance.  Henry  11.  of 
England  allowed  himself  to  be  scourged  at  the 


to  America,  and  was  made  bishop  of  Bardstown 
in  1 810.  The  name  of  his  diocese  was  subse- 
quently changed  and  he  became  bishop  of  Louis- 
ville in  1841. 

Flagg,  Qeorgte  Whiting,  American  artist: 
b.  New  Haven,  Conn.,  26  June  1816;  d  Naa- 
tucket,  Mass.,  5  Jan.  1897.  He  studied  art  for 
six  years  in  London,  England,  and  on  his  return 
to  the  United  States  opened  a  studio  in  New 
York.  He  was  elected  a  menber  of  the  National 
Academy  of  Design  in  1843,  and  an  academiciaca 
in  185 1.  Among  his  best-known  paintings  arex 
^Landing  of  the  Pilgrims > ;  < Washington  Re- 
ceiving His  Mother's  Blessing> ;  <The  Good 
Samaritan>;  <The  Scarlet  Letter>;  and  <Tlie 
Execution  of  Lady  Jane  Grey.> 

Flagg,  Isaac,  American  Greek  scholar:  h^ 
Beverly,  Mass.,  7  Sept.  i8(43-  He  is  a  son  of 
Wilson  Flagg  (q.v.)   and  was  graduated  from 
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H»rvtrd  18641  He  was  protesdr  of  Gredc  at 
Cornell  University  1871-88^  ^kiid  at.the  University 
of  California  since  1899,  holding  at  the  lattttr 
institution  the  chair  of  classical  philology 
1890-9.  He  is  the  author  of  ^Versicles* ;  "^Out- 
lines of  the  Temporal  and  Model  Principles  of 
Attic  Prose ^ ;  and  has  edited :  <The  Hellenic 
Orations  of  Demosthenes^ ;  <The  Seven  Against 
Thebes,  of  uEschylus^ ;  etc. 

Fl*gg»  Jarcd  Bradley,  American  Episco- 
pal clergyman  and  artist:  b.  New  Haven,  Conn., 
1820;  d.  1899.  He  studied  art  with  his  brother 
G.  W.  Flagg  (q.v.),  entered  the  Episcopal  min- 
istry in  1854  and  was  for  several  years  rector 
of  Grace  Church,  Brooklyn  Heights,  N.  Y.  He 
was  especially  noted  for  the  excellence  of  his 
portraits.  He  published  ^Life  and  Letters  of 
Washington  AUston^   (1892). 

Flagg,  Wilson,  American  naturalist:  b. 
Beverly,  Mass.,  5  Nov.  1805;  d.  Cambridg:e, 
Mass.,  6  May  1884.  He  published:  < Studies  in 
the  Field  and  Forest^  (1857)  ;  < Halcyon  Days^ ; 
<A  Year  Among  the  Trees>  (1881)  ;  and  <A 
Year  Among  the  Birds.  ^ 

Flagler,  Henry  M.,  American  capitalist: 
b.  Canandaigua,  N.  Y.,  1830.  He  began  life  as  a 
clerk  in  a  country  store,  then  going  to  Saginaw, 
Mich.,  he  became  a  salt  manufacturer.  He  after- 
ward removed  to  Cleveland,  Ohio,  and  formed 
one  of  the  firm  of  Rockefeller,  Andrews  and 
Flagler,  now  known  as  the  Standard  Oil  Com- 
pany, and  with  which  he  is  still  connected.  He 
is  the  proprietor  of  some  600  miles  of  railroad 
in  Florida  and  of  the  Ponce  de  Leon  and  Alcazar 
hotels  at  Saint  Augustine. 

Flagler,  Isaac  Van  Vleck,  American  or- 
ganist: b.  Albany,  N.  Y.,  15  May  1842.  He 
studied  at  Paris  under  Batiste,  and  has  sincr 
becooae  famous  as  a  church  organist  in  the 
United  States,  being  at  present  organist  of  the 
First  Presbyterian  Church,  Auburn,  N.  Y.  He 
has  composed,  among  many  organ  pieces,  <  Vari- 
ations on  an  American  Air.^ 

Flag'staff,  Arizona,  an  important  railroad 
town  in  Coconino  County,  on  the  Atchison, 
T.  &  S.  F.  R.R.  It  has  an  altitude  of  6,935 
feet.  The  town  has  extensive  live-stock  and 
lumber  interests.  Tourists  going  to  the  Grand 
Cafion  of  the  Colorado  make  Flagstaff  their 
bas^  of  supplies.    Pop.  1,700. 

Flambard,  flam'bard,  Ranulph  or  Ralph, 
Nonnan  prelate  and  statesman,  d.  5  Sept.  1128. 
He  was  earlv  connected  with  the  Conqueror's 
court,  and  being  handsome,  clever,  and  un- 
scrupulous, gained  great  influence  with  the  king, 
and  rose  to  still  greater  favor  with  Rufus,  whom 
he  encouraged  in  his  tyrannical  and  rapacious 
courses.  His  flagrant  extortions  earned  the 
hatred  of  the  people,  and  his  character  is  painted 
in  the  blackest  characters  by  the  chroniclers. 
In  1099  he  was  made  Bishop  of  Durham;  but 
^n  the  death  of  Rufus  he  was  committed  to  the 
Tower  by  Henry  I.  He  managed  to  escape, 
however,  by  means  of  a  rope  conveyed  to  him 
in*  a  vessel  of  wine,  and  instigated  Robert,  Duke 
of  Normandy,  to  invade  England.  He  was  sub- 
acquently  forgiven  by  Henry  and  restored  to 
Durham,  where  he  eoga^  in  architectural 
works  connected  with  the  city  and  the  cathedral. 
Sec  Freeman,  fThe  Norman  Conquest,^  Vols. 
rv.  and  v.;  Freeman,  < William  Rutus.> 


Flamborough  (flam'bur-5)  Head,  a  bold 
promontory  01  England,  on  the  Yorkshire 
coast,  projecting  a  considerable  distance  into'  the 
sea;  lat  54**  /  N.;  Ion.  o'  5*  W.  This  la 
at  once  the  most  striking  and  most  celebrated 
headland  on  the  east  coast  of  Great  Britaii^ 
rising  450  feet  sheer  above  the  sea,  having  cOl 
its  summit  a  lighthouse,  214  feet  high,  showin|^ 
a  revolving  light  which  is  visible  21  miles.  Vaflt 
caverns,  haunted  by  myriads  of  sea-fowl,  pene- 
trate deeply  through  this  headland.  For  ihe 
battle  of  Flamborough  Head,  see  Jones,  Paul. 

Flamboy'ant,  a  term  applied  to  the  deco- 
rated and  very  ornamental  style  of  architectuve 
of  French  origin,  and  employed  in  France  po©^ 
temporaneously  with  the  Perpendicular  style  in 
England.  One  of  the  most  striking  and  com- 
mon features  is  the  waving  and  somewhat  flame- 
like arrangements  of  the  tracery  of  the  windows, 
panels,  etc.  The  Church  of  St.  Maclou,  Roueo^ 
erected  1 432-1 500,  is  said  to  be  one  of  the  finest 
specimens  of  this  style. 

Flame,  any  gas  or  gaseous  mixture  that  ia 
actively  undergoing  combustion.  Solid  bodiei 
(such  as  coke)  which  do  not  contain  volatile 
constituents  become  incandescent  when  they 
burn,  but  their  combustion  is  not  attended  by  the 
development  of  actual  flame.  The  flames  that 
appear  to  issue  from  such  solid  combustibles  as 
wood  and  coal  are  in  reality  due  to  the  com- 
bustion of  gases  that  are  distilled  from  the  fuel 
by  the  intense  heat,  as  may  be  very  easily  proved 
by  subjecting  these  bodies  to  the  same  temper- 
ature in  closed  vessels  which  prevent  the  access 
of  air.  Abundant  quantities  of  combustible 
gases  are  then  given  off,  and  these  may  be  led 
away  in  pipes,  or  stored  in  tanks,  to  be  burned 
at  more  convenient  times  or  places.  The  'gas 
that:  is  obtained  from  coal  in  this  way  has  been 
used  for  many  years  for  purposes  of  illumiha' 
tion.  The  mixed  gases  that  are  evolved  when 
wood  is  subjected  to  destructive  distillation  con- 
tain methyl  alcohol,  acetic  acid,  and  many  other 
organic  substances;  and  in. fact  they  constitute 
the  chief  commercial  source  of  the  two  sub- 
stances just  named.  (See  Alcohol.)  Flames 
are  usually  very  hot  and  luminous,  thous^  in 
some  cases  there  is  but  little  light  developed. 
The  flame  of  a  spirit  lamp,  for  example,  is 
barely  visible,  although  it  is  intensely  hot;  and 
the  flame  of  Durning  hydrogen  is  an  even  more 
striking  case  of  the  same  sort.  The  luminosity 
of  flames  is  due  chiefly  to  the  incandescence  oi 
tiny  particles  of  solid  carbonaceous  matter  that 
they  hold  in  suspension,  as  has  been  proved  by 
many  ingenious  experiments.  When  a  piece  oi 
.wire  gauze  is  brought  down  over  the  flapieoi 
a  candle,  the  gauze  permits  the  gases  that  arise 
from  the  wick  to  pass  through  it,  but  it  chills 
them  so  that  they  are  no  longer  capable  of  com- 
bining with  one  another,  and  hence  the  flame 
does  not  extend  above  the  gauze.  This  simple 
and  instructive  experiment  enables  the  observei 
to  examine  the  structtwe  of  the  candle  flamv. 
without  the  least  difficulty,  and  shows  it  to  be  <* 
hollow  cone,  burning  only  on  the  ontside, 
where  the  oxygen  of  the  air  can  mingle  with  the 
gases  in  sufficient  quantities  to  support  combus- 
tion. That  the  gases  developed  at  the  wicK 
really  do  rise  up  through  the  gauze  is  easily 
proved  by  igniting  them  with  a  burning  match. 
Flames  may  be  colored,  and  often  very  hriU 
liantly,  by  the  presence  within  them  of  ceitijo 
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tcetnllic  salts.  Thus  sodium  compounds  pro- 
duce a  strong  orange-yellow  color,  potassium  a 
vtolet,  and  strontium  a  crimson.  Advantage  is 
token  of  this  f^ct  for  the  production  of  gorgeous 
icolor  effects  in  pyrotcchny.  In  chemical  analy- 
aib,  too,  the  color  that  a  given  substance  yields 
when  placed  in  a  hot  but  normally  non- 
liiminous  flame  often  gives  valuable  information 
■concerning  its  composition.  Sec  Blow-pipe 
Analysis;  Spectroscope. 

Flame-flower.    See  Tritoma. 

Flameless  Explosives,  explosives  contain- 
ing ammonium  nitrate,  with  or  without  am- 
monium oxalate,  which  are  to  be  used  in  blasting 
in  mines  containing  fire  damp  or  combustible 
dust.  As  examples  of  such  explosives  we  have 
*ammonite,»  consisting  of  ammonium  nitrate 
87  to  89  per  cent,  and  dinitronaphthalene  13  to 
II  per  cent;  ^amvis,*  ammonium  nitrate  88  to 

01  per  cent,  dinitrobenzene  and  chloronaphtha- 
lene  4  to  6  per  cent,  and  wood  pulp  4  to  6  per 
cent;  «bellite,»  ammonium  nitrate  82  to  85  per 
cent,  and  metadinitrobenzene  18  to  15  per  cent; 
*benedite,»  ammonium  nitrate  93  to  95  per  cent, 
«nd  rosin  7  to  5  per  cent;  ^Casteaux's  explo- 
sive,*^ ammonium  nitrate  90  per  cent,  nitrodex- 
trine  10  per  cent ;  ^grisoutine,*  ammonium  nitrate 
67  per  cent,  nitroglycerin  30  per  cent,  and  nitro- 
cotton  3  per  c«nt;  ^nitroferrite,'*  ammonium 
nitrate  93  to  94  per  cent,  potassium  forrocyanide 

2  per  cent,  crystallized  sugar  3  to  2  per  cent, 
and  ^^trinitronaphthalene**  2  per  cent;  ^progres- 
site,'^  ammonium  nitrate  94  to  95  per  cent,  and 
aniline  chlorhydrate  6  to  5  per  cent,  and  *ro- 
burite,'  ammonium  nitrate  90  per  cent,  chloro- 
dinitrobenzene  10  per  cent. 

Flamen,  fla'men,  a  priest  of  ancient  Rome 
consecrated  to  the  service  of  a  particular  divin- 
ity. They  were  established  by  Numa  and  were 
at  first  three  in  number:  Aamen  Dialis,  the 
priest  of  Jupeter ;  Hamen  Martialis,  the  priest  of 
^fars,  and  flamen  Quirinalis,  the  priest  of  Romu- 
lus. These  three  constituted  the  Hamen  majores, 
and  were  always  of  the  patrician  class.  Later 
twelve  Hamen  minores  were  created,  chosen  from 
the  plebeians.  The  Hamines  held  office  for  life, 
but' were  removable  for  neglect  of  duty  or  con- 
tamination, and  were  required  to  resign  and 
remain  single  upon  the  death  of  their  wives,  the 
Haminica,  who  assisted  them  in  their  duties  and 
were  governed  by  the  same  rules  as  their  hus- 
bands. The  Hamen  was  distinguished  by  the 
apex,  a  conical  cap  in  the  top  of  which  was  fas- 
tened a  pointed  twig  of  olive  wood  bound  at 
its  base  with  a  lock  of  wool.  He  was  not  re- 
quired to  take  an  oath,  was  an  ex-officio  mem- 
ber of  the  Senate,  was  entitled  to  the  use  of  the 
ioga  prcetexta  and  the  curule  chair.  He  was 
entitled  to  the  assistance  of  a  lictor,  and 
for  himself  and  for  his  house  held  the 
right  of  sanctuary  and  of  pardon.  He  could 
not  leave  the  city  for  a  single  night  or 
sleep  out  of  his  own  bed  for  three  consecu- 
tive nights,  mount  or  touch  a  horse,  touch  a  dead 
body,  or  engage  in  a  long  list  of  occupations 
fhat  were  considered  to  contaminate  him.  The 
flamens  were  selected  by  the  Pontifex  Maximus 
from  three  candidates  nominated  by  the  pon- 
tifices.  When  the  emperors  were  deified  they  had 
fiamens,  as  the  Hamen  Angusti.  There  were 
pIso  Hamines  curiales,  and  a  Hamen  arvalium, 
ConsnU  MaK|Ut»S  ^RorotcKe  Staatsverwaltung> 
(1885). 


FUineii£,  Francois^  f  ran-swa  fla-taan,  French 
painter :  b.  Paris  1859.  He  began  his  art  studies 
under  his  father,  Leopold  Plameng,  the  en- 
graver, and  studied  subsequently  under  Caba- 
nel,  Hedouin  and  Jean  Paul  Laurens.  He  is  an 
artist  of  distinguished  ability  as  a  figure  painter, 
and  among  the  most  striking  works  of  his  are: 
<The  Girondins  Summoned*  (1879);  <Thc 
Bowlers >  1886)  ;  and  <Grolier  and  Alus,>  which 
last  hangs  in  the  Grolier  Club  of  New  York. 

Flamingo,  fla-ming'go,  a  peculiar  web- 
footed  bird  of  the  group  Phcentcopteri,  which 
may  be  regarded  as  intermediate  between  the 
storks  and  the  ducks,  the  long  legs  and  necks 
giving  it  a  resemblance  to  the  former,  while  the 
webbed  feet  connect  it  with  the  latter.  There 
are  six  species  of  true  flamingoes,  widely  spread 
over  the  warmer  regions  of  both  hemispheres. 
Our  North  American  species  (Phcrnicopterus 
ruber),  once  common  all  along  the  southern 
shores  of  the  United  States,  but  now  almost 
exterminated  even  frpm  Florida,  and  ranging 
southward  to  the  Argentine  Republic,  is  light 
vermilion  with  brighter  wing  coverts.  The 
other  forms  are  rosy  white  ^scarlet  on  the  wing 
coverts}  with  black  wing-quills.  All  have  small 
goose-hke  bodies,  but  the  long  legs  and  neck 
give  them  a  height  of  four  or  five  feet  Their 
most  extraordinary  part  is  the  bill,  which  is 
large,  swollen  and  bent  upon  itself  so  that  the 
upper  half  is  turned  downward  when  the  bird 
feeds,  with  its  head  twisted  and  crown  down- 
ward. The  edges  of  both  upper  and  lower  jaw 
are  furnished  with  small  transverse  plates, 
which  serve,  as  in  ducks,  for  a  sieve,  allowing 
the  escape  of  the  mud,  but  retaining  the  smau 
worms,  crustaceans,  mollusks,  fishes,  etc.,  on 
which  the  birds  feed.  The  upper  surface  of  the 
tongue  is  beset  on  the  sides  and  base  with 
flexible,  recurved,  homy  spines.  Flamingoes 
live  and  migrate  in  large  flocks,  warning  one 
another  of  danger  by  a  loud  trumpeting  note, 
which  is  the  signal  for  the  flock  to  take  wing. 
When  flying,  they  form  a  triangle. 

They  breed  in  companies  in  mud-flats  or 
inundated  marshes,  where  they  spend  most  of 
their  time  wadinj^  about,  raising  up  the  mud 
into  a  small  hillock,  which  is  concave  at  the  top 
so  as  to  form  a  nest.  In  this  hollow  the  female 
lays  her  one  egg,  and  hatches  it  by  sitting  with 
her  legs  doubled  up  under  her.  The  young, 
usually  two  in  number,  do  not  fly  till  they  have 
nearly  attained  their  full  growth,  though  they 
can  run  very  swiftly  and  swim  with  case  almost 
immediately  after  their  exclusion  from  the  shelL 
This  bird  was  held  in  high  repute  among  the 
luxurious  Romans;  and  Apicius,  so  famous  in 
the  annals  of  gastronomy,  is  recorded  by  Pliny 
to  have  discovered  the  exquisite  relish  of  the 
flamingo's  tongue,  and  a  superior  mode  of  dress^ 
ing  it.  When  taken  young  they  soon  grow 
familiar,  but  they  are  not  generally  found  to 
thrive  in  the  domesticated  state.  The  European 
flamingo  (P.  roseus)  is  abundant  in  marshy 
regions  of  Spain  and  southern  France,  and  is 
found  as  far  south  as  Cape  Colony,  and  as  far 
east  as  Lake  Baikal.  In  northwestern  India  it 
may  be  seen  in  flocks  numbering  tens  of  thou- 
sands. Another  very  similar  species  (P.  minor), 
but  of  less  size  and  with  the  chin  feathered,  is 
found  from  Madagascar  around  the  whole  cir- 
cuit of  the  shores  of  the  Indian  Ocean.    Three 
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other  species  are  known  in  South  America, 
F.  andi^us  of  the  central  Andes,  the  largest  of 
the  family;  P,  iamesi,  of  southern  Peru  and 
;  Chile,  and  P.  cnilensis  of  the  region  south  of 
'  Brazil,  which  has  greenish  shanks.  In  addition 
to  the  various  omitholognes,  the  reader  may 
consult  an  article  by  H.  A.  Blake,  <  Nineteenth 
Century  >  (DeceralJer  1887) ;  Chapman  and 
Buck,  <Wild  Spain>  (1893) ;  and  F.  M.  Chap- 
man, ^Bird  Lore*  (1902). 

Flaminian  (fia-min'i-an)  Way,  the  north- 
em  road  which  led  from  ancaont  Rome.  It 
was  constructed  by  Gaius  Flaminius  the  elder 
in  202  B.C.  during  his  censorship,  and  led  from 
Rome  to  ^riminum  (Rimini)  on  the  Adriatic, 
022  miles.  Remains  of  it  are  yet  extant  in 
^rious  places. 

Flamininus,  Titus  Quintius,  ti'tus  kwin'- 
shi-us  fiam-!-ni'nus,  Roman  general:  b.  about 
230  BLC;  d.  about  175.  Elected  consul  in  198, 
he  undertook  the  conduct  of  the  war  against 
Philip  II.  of  Macedon.  By  pretending  that  his 
object  was  to  remove  from  Greece  the  Mace- 
donian yoke,  he  detached  many  of  the  Greek 
states  from  Philip,  and  defeated  him  at  Cyno- 
scephalse  (197)  in  Thessaly.  By  the  treaty  soon 
after  concluded  Philip  surrendered  all  the  Greek 
to?ms  which  he  possessed  in^  Europe  and  Asia, 
and  paid  a  heavy  contribution  to  the  Romans. 
At  the  Isthmian  games  in  196  Flamininus  pro- 
daimed,  to  the  great  joy  of  the  assembled 
Greeks,  the  freedom  of  those  states  which  had 
been  subdued  by  Macedon.  In  195  he  dimin- 
ished the  power  of  the  tyrant  Nabis  of  Sparta, 
after  which  he  occupied  himself  in  restoring 
internal  peace  and  prosperity  to  Greece. 

Flaminius,  Gaiua»  ka'yus  fla-min'i-us,  Ro- 
man general :  d.  23  June  217  b.c.  He  was  tribune 
of  the  people  in  232,  consul  in  22^  and  217,  and 
censor  m  220.  As  tribune  he  earned  against  the 
opposition  of  the  senate  an  agrarian  law*  In 
his  first  consulship  he  with  his  colleague  at- 
tacked the  Gauls  beyond,  the  Po,  and  was  de- 
feated. The  senate  then  recalled  the  consuls,  but 
Flaminius  resisted  the'  order  by  refusing  to  open 
the  letter,  and  obtained  a  victory  over  the 
Insubrians.  A  triumph  was  refused  him  on 
bis  return,  b.ut  he  was  rewarded  witl;  demon- 
strations of  popular  favor.  The  circus  Flamin- 
ius and  via  Flaminia  were  the  monuments 
of  his  censorship.  In  his  second  consulship  h^ 
marched  against  Hannibal,  and  rashly  giving 
battle,  was  slain  near  Lake  Thrasyn^enas. 

Flammarion,  CamiUe,  ka-m^  fla-ma- 
re-6n,  French  writer  on  astronokny:  b. 
Montigny^le-Roi  (Haute-Mame),  26  Feb.  1842. 
In  1858  he  entered  the  Paris  observatory  as 
pupil,  being  transferred  in  1862  to  the  Bureau 
des  Longitudes,  where  he  remained  till  1866. 
Although  still  a  youth,  he  had  already  published 
the  first  of  his  many  works,  namely;  ^La 
Pluralite  des  Mondes  habites^  (1862;  36th  ed, 
1892)  ;  ^Les  Mondes  imaginaires  et  les  Mondes 
reels*  (1865 ;  21st  ed.  1892)  ;  and  <Les  Mer-» 
yeilles  Gelestes>  (1866;  7th  ed.  1881).  For  five 
years  from  about  1868  he  made  a  study  of  the 
tipper  regions  of  the  atmosphere  during  several 
balloon  ascents.  In  1882  he  founded  the  monthly 
magazine  <L' Astronomic, >  and  in  1887  started 
the  French  Astronomical  Society.  M.  Flam- 
marion has  gained  considerable  fame  for  original 
researches  in  astronomy,  especially  in  connection 


with  double  and  multiple,  stars,  colors  of  stars, 
sun-spots,  and  the  proper  motion  of  the  stars; 
but  is  much  better  known  for  his  excellent,  wefl- 
written  and  accurate  popular  hand-books. 
Among  his  other  works  are:  ^Etudes  et  Lec- 
tures sur  r Astronomic*  (1867-80)  •  ^Dieu  dans 
la  Nature*  (1867;  22d  ed.  1892);  <Lumen* 
(1872;  40th  ed.  1890);  < Voyages  en  Ballon* 
fi87o;  20th  ed.  1889);  ^Vie  de  Coi)ernic* 
(1872);  <L* Atmosphere*  (1872);  <Histoire  du 
Ciel*  (1873);  < Petite  Astronomic*  (1877);  ^Les 
Terres  du  Ciel*  (1877) ;  *  Francois  Arago* 
(1879);  < Astronomic  Populaire*  (1880);  ^Les 
Etoiles  et  les  Curiosit^s  du  Ciel*  (1881);  <Le 
Monde  avant  la  Creation  de  THomme*  (1886)  ; 
<Les  Tremblements  de  Terre*  (1886)  ;  <Uranie* 
(1889);  <Qu'est-ce  que  le  Ciel*  (1891);  ^La 
Plan^e  Mars  et  ses  Conditions  d'Habitabilite* 
(1893).  Several  books  have  been  translated  into 
En^ish. 

Flam'steed,  John,  English  astronomer:  b. 
Denby,  near  Derby,  19  Aug.  1646;  d.  Greenwich 
ji  Dec.  1 7 19.  He  began  his  mathematical  and 
astronomical  studies  at  an  early  age,  and  in  1675 
took  orders  in  the  Established  Church.  He  stifi 
continued  his  astronomical  observations,  and  was 
in  constant  correspondence  with  scientific  men. 
He  found  the  astronomical  tables  of  the  day  to 
contain  large  errors,  and  was  anxious  to  make 
more  detailed  and  accurate  observations.  This 
having  come  to  the  knowledge  of  Charles  II., 
he  was  appointed  astronomical  observer  to  the 
king,  and  carried  on  his  observations  at  the 
Queen's  House  at  Greenwich,  until  the  observa- 
tory was  built  for  him  in  1676.  Here  he  passed 
the  remainder  of  his  life  amidst  his  astronomical 
labors,  which  are  considered  as  the  foundation 
of  modem  practical  astronomy.  He  was  so  ill 
supported  that  he  had  to  teach  for  his  own  sup- 
port, and  erect  instruments  at  his  own  expense. 
In  1684  he  was  presented  with  a  small  living, 
and  his  father  dying  in  the  same  year,  he  was 
enabled  to  provide  some  needful  apparatus  at 
his  own  expense,  which,  on  his  death,  was 
claimed  by  the  government  as  public  property. 

Flan'ders,  Henry,  American  lawyer:  b. 
Sullivan  County,  N.  H.,  13  Feb.  1826.  He 
studied  law  and  since  1850  has  practised  his 
profession  in  Philadelphia.  He  has  published: 
<  Maritime  Law*  (1852)  •  <The  Law  of  Ship- 
ping* (1853)  ;  ^  Lives  of  the  United  States  Chief 
Justices*  (1855-^)  ;  <An  Exposition  of  the  Con- 
stitution of  the  United  States*  (1869)  ;  <Law 
of  Fire  Insurance* ;  <  Adventures  of  a  Virginian.* 

Flanders  (French,  Flandre;  German  and 
Flemish,  Flandern;  Dutch,  Vlaanderen),  a  for- 
mer country  or  district  of  Europe,  now  included 
in  Holland,  Belgium,  and  France.  It  stretched 
from  the  Schelde,  below  Fort  Lillo,  west  along 
the  Hond,  or  West  Schelde,  and  west-southwest 
alon^  the  German  Ocean  to  the  entrance  of  the 
Straits  of  Dover,  near  Gravelines,  and  was 
bounded  east  by  the  duchy  of  Brabant,  south  by 
Hainaut,  and  west  by  the  French  provinces  of 
Artois  and  Picardy.  The  origin  of  the  name 
is  unknown.  It  occurs  for  the  first  time,  but 
in  a  very  restricted  sense,  in  the  7th  ceii* 
tury.  The  erection  of  the  territory  into  a  county 
took  place  in  the  9th  century,  and  was  made  by 
Philip  the  Bold,  king  of  France,  in  favor  of 
his  son-in-law,  Baldwin,  of  the  Iron  Arm,  It 
afterward  passed  to  the  united  houses  of  Spain 
and  Austria,  and  ultimately  to  the  latter,  buC    ^ 
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opclecwent  considerable  curtailment  by  the  con- 
quests of  the  French  in  the  west,  when  part 
of  it  became  French  Flanders,  and  is  now  in- 
cluded in  departments  Nord  and  Ardennes;  and 
by  the  conquests  of  the  Dutch  in  the  north,  who 
succeeded  in  including  the  most  northerly  portion 
of  it  in  the  province  of  Zeeland.  The  remainder 
still  retains  its  ancient  name,  and  forms  the 
modern  provinces  of  East  and  West  Flanders, 
in  Belgium  (q.v.). 

Flanders,  East  (Fr.  Flandre  Ori^ntale),  a 
province  of  Belgium,  bounded  north  by  Hol- 
land, east  by  the  provinces  of  Antwerp  and 
Brabant,  south  by  Hainaut,  and  west  by  West 
Flanders ;  length,  north  to  south,  34  miles ;  cen- 
tral breadth,  east  to  west,  32  miles;  area,  1,158 
square  miles.  The  surface  forms  an  extensive 
plain,  sloping  gently  eastward.  It  wholly  be- 
longs to  the  basin  of  the  Schelde,  which  by  itself, 
its  tributaries,  and  canals  connected  with  them, 
furnishes  ample  water  communication.  Its  soil, 
partly  of  a  sandy  and  partly  of  a  clayey  nature, 
is  so  industriously  and  skilfully  cultivated  that 
it  has  the  appearance  of  a  vast  garden,  and 
presents  one  of  the  richest  rural  landscapes 
which  anywhere  exists.  The  principal  crops 
are  wheat  and  flax,  but  almost  all  the  plants 
which  can  be  grown  under  the  same  latitude  are 
cultivated  with  success.  There  are  no  forests 
properly  so  called,  but  owing  to  the  general 
practice  of  planting  hedge- row  trees,  there  is  no 
want  of  wood.  In  general,  however,  it  consists 
of  poplar  and  other  soft-wood  trees,  and  makes 
only  indifferent  timber.  There  are  no  minerals 
of  any  value,  but  manufactures  have  made  great 
progress,  and  all  the  ordinary,  as  well  as  the 
line  tissues  of  wool,  cotton,  anfi  flax,  are  well 
and  largely  made.  There  are  also  numerous 
tanneries,  breweries,  distilleries,  soap-works, 
roperies,  sugar  aaid  salt  refineries,  etc.  The  trade 
includes,  in  addition  to  these  articles,  flax,  hops, 
and  oil.  For  administrative  purposes  the  prov- 
ince is  divided  into  six  arrondissements  ^-  Gand, 
or  Ghent,  the  capital ;  Alost,  Audenarde,  Ter^ 
monde,  St.  Kicolas,  and  Eecloo.  top.  about 
1,030,000. 

Flanders,  West  (Fr.  Flandre  Occideniale), 
a  province  of  Belgium,  bounded  north  and  north- 
west by  the  German  Ocean,  west-southwest  and 
south  by  France,  southeast  by  the  province  of 
Hainaut,  east  by  East  Flanders,  and  northeast 
by  Holland;  greatest  length,  north-northeast  to 
south-southwest,  54  miles;  greatest  breadth,  -^8 
miles;  area,  I^249  square  miles.  The  surface  is 
generally  flat,  but  a  few  low  hills  occur  ^in,  the 
south  and  east,  and  a  range  of  sknd  hills  or 
downs  lines  the  greater  part  of  the  coast.  The 
most  Important  crops  are  flax  both  abundant 
Ih  quantity  and  excellent  in  quality;  oats,  barley, 
hops,  oil -seeds,  tobacco,  madder,  and  chicory. 
The'  cattle,  of  all  sorts,  are  of  excellent  breeds; 
and  fish,  poultry,  and  game  abound.  The  most 
important  branch  of  industry  is  linen,  ordinary 
and  damask.  Great  quantities  of  lace  also  are 
made,  and  there  are  numerous  breweries,  dis- 
tilleries, tanneries,  d3re-works,  oil-works,  soap- 
works,  salt  and  sugar  refineries,  etc.  The  pro- 
vince is  divided^ into  eight  arrondissements — 
Bruges  (the  capital),  Courtrai,  Ypres,  Furnes, 
Thielt,  RoulerS,  Ostcnd,  and  Divcnude.  Pop, 
about  806,000. 

Flandin,  Eugene  Napol6on,  ha-po-la-on 
e-jen  flaii-dan^  Italian  painter  and  archaeolo- 


gist: b.  Naples,  Italy,  15  Ang.  1899;  d  Toutf, 
France,  1876.  *  He  published^:  ^Etudes  sur  h. 
Sculpture  Perse^  (i342) ;  ^Etudes  sur  la  Perse 
moderne^  (1842):  ^Relation  du  vovage  h. 
Perse^  (1843).  J^  1S43-5  he  traveled  wl& 
Botta  through  the  country,  of  the  Tigris,  aiu 
illustrated  his  fellow  traveler's  ^Monuments  <fc 
Ninive,^  with  drawings  of  the  sculptures  ttf 
Khorsabad.  He  finally  made  a  full  artistic  ex- 
position of  Oriental  life  in  his  elaborately  illus- 
trated work,  'L'Orient^  (1856)  ;  and  also  wrote 
^Histoire  de  chevaliers  de  Rhodes*   (1854). 

Flan'drau,  Charles  Macomb,  American 
writer  of  fiction :  b.  Minnesota  1870.  He  is  (be 
author  of  <  Harvard  Episodes* ;  ^The  Diary  of 
a  Freshman.* 

Flan'drians,  or  Flemings,  a  subdivision  of 

the  Mennonite  Anabaptist  soet.  ^  They  arose  in 
the  i6th  century,  and  were  rigid  in  their  pro- 
cedure. In  1630  A.D.  the  majority  of  them  en- 
tered into  a  union,  confirmed  in  1649,  with  the|r 
more  moderate  b^ethren,  who  were  often  called 
Waterlanders. 

Plandrin,  Jean  Hijppol^e,  zhon  e-po-l€t 
flan-dran,  French  historical  and  portrait 
painter:  b.  Lyons  23  May  1809;  d.  Riome,  Italy, 
21  March  1864.  He  worked, under  Ingres,  and  from 
him  he  imbibed  that  love  of  severe  and  definite 
form  and  that  Classical  feelipg  which  he  used 
for  his  o.wn  ends  in  his  religious  paintings  In 
183?  he  won  the. Prix  d^  Rome  by  his  < Recog- 
nition of  Theseus? ;  and  before  his  five  years' 
residence  in  Italy  was  completed  he  bad  pro- 
duced his  ^St.  Clair  Healing  ^he  Blind,*  now 
in  the  cathedral  of  Nantes.  Henceforward  he 
was  mainly  occupied  with  decorative  monu- 
mental .  work,  though  .be  .^SQ  executed  •  many 
admirable  portraits.    'In  1842  "he  began"  his  great 


frescoes  of  ^Christ  Entering  Jerusalem,*  and 
*  Christ  Gbing  up  to  Calvary/  in  the  sanctuary 
of  the  Church  of  St.  Germain-des-Pres,  Paris, 


deeply  impressive  works,  which  already  entitled 
their  painter  to  rank  as  the  greatest  religious 
painter  of  the  century.  The  choir  of  the  same 
church  he  adorned  (1846-8)  with  figures  of  the 
Saints  and  the  Virtues.  He  also  decorated 
the  Chin-ch  of  St.  Paul  at  Nimes  (1847-9).  the 
Church  of  St.  Martin  d*Ainay  at  Lirons  (1855), 
and  painted  the  frieze  of  St.  Vincent  de  Paul 
in  Paris,  with  a  noble  series  of  saints  and 
martyrs.  In  1855  he  began  his  last  great  work 
in  the  nave  of  St.  Germain-des-Pres,  consisting 
of  subjects  from  the  Old  and  New  Testaments, 
of  which  some  were  left  uncompleted  at  his 
death,  at  Rome,  21  Mateh  '1864.  His  ^Lettres 
et  Pensto,*  with  a  memoir  and  a  catalogue  of 
his  work*,  were  issued  1865.  See  <Lives,*  by 
Poncet  (1864)  ;  ^Mohtrard*   (t8;6). 

Plandrin,  Jean  Panl,  zhoA  pol,  French 
painter:  b.' Lyons  8  May  t8ii;  brother  of  the 
portrait  and  historical  painter  Hippolyte  Flan- 
drin  (q.v.),  and  a  landscape  painter  whose  com- 
positions are  of  an  ideal  character  and  rei)resent 
a  survival  of  the  classical  school  of  Poussin  and 
Claude. 

Flan'nan  or  Flan'nen  Islands,  or  The 
Seven  Hunters,  a  group  of  small  rocky 
islands  in  Scotland,  in  the  Outer  Hebrides,  in- 
cluded in  the  county  of  Ross  and  Cromarty, 
about  15  miles  west-northwest  of  Gallon  Head. 
They  are  frequented  by  large  numbers  of  s^ 
birds,  and  sheep  used  to, be  pastured  on  some  of 
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tfaem.  The^e ,  is  a ;  HgbtbquH^  of.  rt^^eat :  erection, 
stajadiog  .at  a  height  of  oy?r.;20p  jteet>  the  struc- 
ture itself  bjcing  75  feet  hfgib,  with  a;ftght  visible 
24  miies. 

Flannel,  a  wookn  fabric  6f  >ntore-or  less 
loose  tegcture  and  various  degrees  ■  of  £iiei|ess, 
-itioch  used. as  an  article  ef  clothing  both  in  hot 
and  cold  countries,  and  for  outer  as  well  as 
inner  garments;  being  very  commonly  worn  next 
the  stem.  ^Flannel  made  in  Wales  from  the  wool 
.of  the  >native  mountam  sheep  has  the 'highest 
reputation. 

Flannel-mouth,  a  local  name  for  the  great 
Mississippi  catfish  (Ameinr^us  hfust^is}.  .(See 
Catfish.)  Another  fish,  one  01  the  suckers 
(Catostomus  latijHnnis)  is  so  called  in  the  neigh- 
borhood of  the  Rio  Colorado. 

Flannen  Islands.  See  Flan  nan  Islands. 
Flash,  Henry  Lsmden,  American  author: 
b.  Cincinnati,  Ohio,  20  Jan.  1835.  He  served 
during  the  Civil  War  as  vbltmteer  ajde  on  the 
staffs  of  the  Confederate  Gens.  Hardee  and 
Wheeler;  and  later  edited  the  ^Telegraph*  and 
<Con  federate^  in  Macon,  Ga.  He  was  the  author 
of  ^ Poems,*  and  of  many  popular  ballads  ^hich 
appeared  during  the  Civil  War. 

Flashlight,  Btootric.    See.r^eroKkLs. 
Flat  Foot,  or  Pes  Planus,  a  nKfy^cominon 
deformity  of  the  foot  due  to  a  loss  of  the  nat- 
ural arch.    A  strong  ligament' holds  the' bs-calcis 
and  astragalus  in  such  a  position  that  an  arch 
is   formed '  by  the  bones  of  the  foot  and  the 
weight  of  the  body  is  transmitted  through  that 
arch.     There  is  a  congenital  variety  that  is  said 
to  be  due  to  lack  of  the  normal  fatty  pad  in 
•the  hollow  of  the  new  bofu  infaiit's  foot.    Dur- 
ing the  first vfive  years  of  life. this  fatty  pad  takes 
the  plaoe  of  the  bony  arch  and  if  l^e  pad  be 
hicking  the  arch  does  not  develop.    The  acqijired 
▼ariety  affects  those  suddenly  called   upon   to 
stand  for  long  howrs  upon  the  feet-   A  yery  large 
number   of  "nurses  awl  soldiers  and  policemtai 
.sniffer  more  or  less  with  this  dclorimty  in  their 
early  months  of  training.    Rickets,,  knock-knees, 
-grains  and  badly  set  fractures  .of  the  leg  may 
give  rise. to  flattening  of  the  arch. 

T^  hones  are  not  changed  from  their  norn^al 
.shape  except  in  the  very  yoimg,  but  their  rela- 
tion to  each  dther  is  altered.  There  ,is  also  a 
stretchixtg!  of  the  extensor  tenjdons  of  the  foot 
and  the  mnscles  and  fascia  of  the  sole.  Besides 
the  flattening  of  the  foot  fhore  is  a  n^ore  or  Ipss 
marked  turning  omt  of  the  toes  and  a  tcpdenpy 
to  walk  on  the  inner  side  of  the  foot  Ti?is 
gait  becon^es  quite  cjiaracteristic 

In  t^ie  acute  cases  particularly- there  is  apt 
to  be  severe  pain  in  the  spring  ligament,  the 
inner  malleolus  or  the  ball  of  the  great  toe. 
Because  of  this,  the  affection  is  very  commonly 
thought   to  be  rheumatism,  gotrt,  or  disease  of 

the  bone.  .  ,        ,       ^  ,     .. 

The  normal  markmg  of  the  sole  of  the  foot 
is  an  impression  of  the  heel,  a  narrow  margin 
of  the  outside  of  the  foot  and  a  broad  line  made 
by  the  ball  of  the  foot.  When  the  arch  becomes 
weakened  there  is  a  gradual  iticrcase  of  the  outer 
margin  until  almost  the  whole  foot  makes  its 
impression.    This  simple  test  is  of  great  value. 

Congenital  flsit  foot  may  be  greatly  improved 
^f  discovered  intime  hy  manipulative  massage, 
bandaging  and  tiie.useof  supports  until  the  bony 
arch    is    formed.     Acute  cases   of  flat  foot  in 


^4ult8  sometimes. enquire  m^ior  a  time.  ^Xfm 
erly  made  ,  shoes  without  braces  fr^enuy 
sunice  to  prevent  a  ret^um  of  tlie  trouble.  Otbers 
require  the  constant  use  of  felt  or  ii^ell-^j.usted 
steel  springs  in  the  sho^.  Exerci^  of  t^e 
extensors  of  tiie  Ux^ik  massage  .^nd  ^lectrigyiy 
are  of  value.  ^ 

The  bad  cases  of  deformity  that  cannot  be 
corrected  require  operation  under  ap  ana&sthetic, 
the  joints  being  forcibV  freed  and  kept  in,  noi;- 
mal  position  by  plaster  cast  for  la. period  atid 
then  Kept  up  by  a  support. 

Flatl>ttsh,  New  York,  formerly  a  town  in 
Kings  County,  Long  Island,  but  since  ic)0o,  a 
part  of  the  borough  of  Brooklyn,  New  York. 
Before  being  incorporated  in  the  city  Flartbush 
had  a  population  of  is,620w  The'loCailit:^  is  of 
considerable  historic  interest,  having  been  the 
scene  of  a  part  of  the  battle  of  Long  Island,  37 
Aug.   1776. 

Flatfish,  a  fish  of  the  Heteromomata,  includ- 
ing the  families  PleuroneCtidce  and  Soleidcf, 
which  are  characterized  by  their  greatly  com- 
pressed form,  distorted  skulls  and  the  habit  of 
lying  and  moving  on  the  side.  They  are  some- 
what related  to  the  cod  family,  and  inhabit 
the  seas  of  all  parts  of  the  world,  more  than 
500  species,  classified  in  some  55  genera,  being 
known  to  ichthyologists.  All  are  oval  or  ellip- 
tical in  outline,  very  fhin  and  flexible,  and 
habitually  rest,  half  covered,  or.  move  sidewise 
along  sandy  sea-bottoms,  ?opie  species  near 
shore,  or  even  ascending  rivers>  others  only  Ui 
deep  water.  They  are  carnivorous,  taking  as 
food  mainly  mollusks,  worms,  sand-dgllars  and 
the  like,  found  in  such  places,  for  the  crushing 
of  whose  shells  they  are  provided  with  strong 
teeth,  chiefly  developed  on  the  inferior  side  of 
the  mouth.  The  flatness  of  these  fishes  is  not 
a  broadening  laterally  but  a  compression  of  the 
body  whereby  they  become  high  and  thin  in  a 
dorso-ventral  direction,  lie  over  on  one  side 
(usually  the  left),  and  have  the  head  perma- 
nently twisted  to  the  side  uppermost  in  their 
customary  position.  This,  however,  comes  about 
only  with  age.  The  very  young  flatfish  are  bom 
in  the  normal  shape  of  fishes,  and  swim  in  the 
ordinary  vertical  position,  but  soo^  begin  to 
assume  the  adult  peculiarities.  This  teri^ency 
causes  profound  changes  in  structure.  The  skull 
gradually  becomes  so  distorted  that  its  facial 
part  is  twisted  at  right  angles  to  the  plane  of 
the  cranial  part,  and  both  eyes,  set  close  to- 
gether, look  upward,  so  that»the«fish  has  a  seeing 
and  a  blind  side.  In  order  to  -get  Into  this 
position  the  eye  of  the  under  side  is  rotated 
around,  or  in  some  species  right  through  the 
•young  skull,  when  the  fry  is  only  an  inch  or  so 
in  length  and  the  bones  not  yet  ossifiiad.  The 
curious  condition  of  the  dorsal  fin  in  the  fiat- 
'fish  is  nevertheless  a  p;reater  mark  of  disitinction. 
The  external  ethmoid  bone  belonging  to  the 
blind  side  is  much  enlarged,  and  sends  back  a 
process  outside  the  eye  belonging  to  that  side 
to  meet  another  process  from  the  cranial  regioh 
of  the  skull.  Thus,  says  Cunningham,  the  eye 
which  has  migrated  is '  enclosed  in  a  complete 
bony  orbit,  while  the  other  (lower)  eye  is  mere^ 
bounded  on  its  outer  side  by  the  jaw  muscles. 
It  is  on  this  bony  bridge  entirely  foreign  to  the 
anatomy  of  an  ordinary  fish  that  the  dorsal  fin 
is  supported,  and  is  able  to  extend  from  the  tail 
dear  to  the  snout,  not  passing  between  the  eyes. 
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kut  separating  the  hidden  from  the  exposed  side. 
Similarly  the  ventral  and  anal  fins  form  a  con- 
tinuous growth  along  the  ventral  keel,  defining 
there  the  vppcr  side  from  the  lower.  The  lesser 
forward  fins,  like  the  mouth,  are  usually  asym- 
metrical. They  are  able  to  swim  well  when  they 
please,  and  sometimes  appear  at  the  surface, 
progressing  with  a  curious  sideways  undulatory 
movement  very  graceful.  This  is  a  dangerous 
excursion,  however,  and  flatfish  as  a  rule  cling 
to  the  bottom,  trusting  to  be  overlooked  because 
of  their  close  resemblance  to  the  sand  or  mud. 

The  young  flounder  or  other  species  is  brown 
on  both  sides  alike;  but  when  it  turns  on  one 
side  and  lies  flat,  the  under  side  becomes  nearly 
white  while  the  upjper  assumes  the  color  of  the 
bottom  upon  which  the  fish  habitually  rests. 
This  is  an  excellent  example  of  protective  re- 
semblance. (See  Coloration,  Protective)  ;  and 
that  it  arises  from  the  habits  of  the  fish  and  is 
the  effect  of  persistently  keeping  the  under  side 
in  shadow,  is  plain  from  the  fact,  demonstrated 
by  experiment,  that  when  flatfish  are  confined 
in  aquaria  with  glass  bottoms,  through  which 
light  is  reflected  upon  the  under  side,  color  will 
develop  there.  Some  flatfish  are .  spotted,  in- 
creasingf  their  likeness  to  a  pebbly  bottom.  All 
these  circumstances  make  it  evident  that  flat- 
fishes originated  from  symmetrical  ancestors 
related  to  those  of  the  cod,  but  what  were  the 
inducing  causes  of  ^  the  extraordinary  changes 
that  have  characterized  their  evolution  are  not 
plain.  Little  help  is  derivable  from  palaeontology 
for  fossil  flatfishes  are  extremely  rare,  the  oldest 
known  being  a  sole-like  form  from  the  Upper 
Eocene  of  southern  Europe. 

The  group  includes  two  families,  the  floun- 
ders (Pleuronectid(F)  and  the  soles  (Soleida). 
Jordan  subdivides  the  former  into  three  sections, 
namely  HippoglossiwE,  halibut  tribe;  Pleuronec- 
tin<B,  flounder  tribe;  and  Psettina,  turbot  tribe. 
The  soles  are  a  small  family  distinguished  by 
the  hidden,  adnate  character  of  the  gill-cover, 
the  small,  much  twisted  eyes  and  mouth,  and  the 
absence  of  teeth.  The  whole  group  yields 
excellent  flesh,  and  furnishes  some  of  the  most 
important  food-fishes  of  commerce  as  well  as 
several  regarded  as  especial  delicacies.  They 
are  treated  of  at  length  in  Goode's  ^Fishery 
Industries,^  Sec.  i  (1884)  ;  and  in  Jordan  and 
Evermann's  ^Fishes  of  North  and  Middle  Amer- 
ica >  (1898).  See  Flounder;  Fluke;  Halibut; 
Plaice;  Sole;  Tongue-fish;  Turbot;  Window- 
pane. 

Flathe,  Heinrich  Theodor,  hin'riH  ta'6- 
dor  fla'te,  German  historian:  b.  Tanneberg, 
near  Nossen,  Germany,  i  June  1827.  He  at- 
tended the  Fiirstenschule  in  Meissen,  studied 
^lology  and  history  in  Leipsic  and  in  1867  was 
4)pointed  teacher  in  the  Furstenachule  at  Meis- 
itn.  His  main  achievement  was  the  revision 
and  rearrangement  of  F.  W.  Bottiger's  ^Ge- 
•chichte  des  Kurstaats  und  Konig^eichs  Sachsen^ 
(1867),  vfhich  he  transformed  into  a  new  work; 
for  he  not  merely  added  new  details,  but  re- 
wrote much  of  the  main  argument.  He  has  also 
among  other  works  written  ^Allegemeine  Welt- 
geschichte>   (1883). 

Flathead,  or  (properly)  Salish  Indians,  a 
tribe  of  Indians  with  uncompressed  skulls,  as 
distinguished  from  the  *^peaked-heads®  who  did 
compress  their  skulls,  and  who  gave  the  others 
the  name  of  Flathesfds.     These  Flatheads  are 


a  superior  tribe,  originally  dwelling  around  the 
Flathead  Lake  and  River  in  northwestern  Mon- 
tana; much  respected  by  the  traders  and  ex- 
plorers as  at  once  very  brave  against  thdr 
enemies  (chiefly  the  Blackfeet)  and  honorably 
requiting  friendly  treatment.  The  famoos  Flat- 
head mission,  the  most  snocessful  in  the  North- 
west, was  established  among  them  in  1841  by 
the  Jesuit  missionary  P.  J.  De  Smet.  They  are 
now  located  on  the  Jocko  reservation  in  their 
old  territory,  confederated  with  the  Fend 
d'Oreilles  and  joined  with  the  Kootenais,  the 
whole  numbering  i,a8o. 

Flather,  John  Joseph,  American  mechan- 
ical engineer:  b.  Philadelphia,  Pa.,  9  June  1862. 
He  was  graduated  from  the  Sheffield  Scientific 
School  of  Yale,  and  after  several  years'  experi- 
ence in  American  and  foreign  machine  shops 
was  instructor  in  mechanical  engineering  at 
Lehigh  University  1888^1;  professor  of  the 
same  at  Purdue  University  1891-8;  and  he  has 
filled  a  similar  post  at  the  University  of  Min- 
nesota from  1898.  He  has  published:  ^Treatise 
on  Steam  Boilers>  (1889) ;  ^Rope  Driving' 
(1892);  ^Dynamometers  and  the  Measurement 
of  Power'   (1900). 

Flftf  tery,  C^>e.     See  Cai«  FtATiSRY. 

Flaf  ulence.     See  Indigestion. 

Flatworma,  worm-like  animals  of  the 
phylum  Platyhelminthes ;  especially  those  of  the 
order  Turbellaria,  charactenzed  by  oval  outline 
and  decided  flatness  of  body.  See  ClassiAca" 
iion  in  article  Anatomy;  jalso  Planasian 
Worms. 

Flaubert;  Gustave,  gus-tav  flo-bar,  French 
novelfst:  b.  Rouen,  France,  12  Dec  i8ai ;  d. 
Rouen  8  May  1880.  His  greatest  novel  was  his 
first,  ^Madame  Bovary>  (1857}.  He  next  wrote 
a  historical  novel,  ^Salammbo,'  the  scene  laid 
in  the  most  flourishing  period  of  Carthage  —  a 
splendid  description  of  ancient  Punic  life,  but 
hiaving  lively  interest  as  a  story;  *The  Historv 
of  a  Young  Man^  (1869),  like  ^MadariieBovary,' 
a  pessimistic  picture  of  social  life;  ^The  Temp- 
tation of  St.  Anthony >  (1874),  a  piece  of  im- 
aginative writing '  dealing  with  philosophical 
problems;  and  <Three  Stories^  (i877)»  which 
had  a  favorable  reception.  The  posthumous 
novel,  ^Bouvard  and  Pecuchet^  (1881)  is  a 
satire  on  humanity  in  general.  His  comedy, 
<The  Candidate>  (1874),  failed  on  the  stage. 
See  Tarver,  <Gustave  Flaubert >  (189s)  ;  Faquet, 
<Flaubert>  (1899): 

Flav'el^  John,  English  Nonconformist:  b. 
Bromsgrove,  Worcestershire,  about  1630;  d. 
Exeter  29  June  1691.  He  was  graduated  at 
Oxford  University,  inducted  into  the  rectory  of 
Dartmouth,  Devonshire,  in  1656,  but  dispossessed 
and  ejected  for  nonconformity  in  1602,  Dur- 
ing the  remainder  of  an  active '  ministry  he 
preached  from  house  to  house  and  wrote  de^ 
votional  works,  which  were  long  popular,  and 
among  which  are:  ^Husbandry  Spiritualized* 
(1669)  ;  ^Divine  Conduct>  (16^)  ;  <The  Touch- 
stone of  Sincerity^  (1697) ;  ^The  Soul  of  Man> 
(1698) ;  etc.  . 

Flavian  CaMarb,  flft'vian  sS'zarz,  the  Ro- 
man emperor  Vespasian  and  his  sons  and  suc- 
cessors, Titus  and  Domitian,  who  were  of  the 
house  of  Flavins. 
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Flav'in»  a  ^eflow  or  orange  dyestiiff. 
Afflerican  flavin  is  got  from  quercitron  bark,  and 
is  said  to  be  the  same  as  querdtrin. 

Flax  (Linum  usitatissintum) ,  The  use  of 
flax  has  a  greater  antiquity  than  any  other  com- 
nercial  fibre.  It  was  cultivated  and  manufac- 
tixred  by  the  Swiss  lake  dwellers  in  the  Stone 
Age  in  Europe,  well  preserved  specimens  of 
straw,  fibre,  yam,  and  cloth  being  preserved  in 
the  museums.  This  ancient  flax,  however,  was 
from  another  species,  Linum  angusHfolium.  The 
Egyptians  produced  and  used  flax  thousands  of 
years  ago,  and  the  Chaldaeans  and  Babylonians 
carried  its  use  to  the  highest  state  of  textile 
development.  Three  thousand  years  ago  the 
iHioenicians  extended  the  culture,  and  the  Greeks 
and  Romans  made  it  a  household  industrv,  and 
it  became  the  aristocratic  fibre.  It  is  claimed 
that  the  ancient  Mexicans  knew  of  both  flax 
and  hemp,  and  its  culture  in  this  country  goes 
back  to  the  earliest  date  of  our  civilization. 

A  bast  fibre,  it  may  be  considered,  next  to 
cotton,  the  most  valuable  and  universally  em- 
ployed textile  in  the  whole  range  of  vegetable 
fibres.  While  the  plant  can  be  grown  in  nearly 
every  portion  of  the  temperate  world,  it  is  pro- 
duced commercially  in  Great  Britain  and  Ireland, 
Denmark,  Sweden,  Belgium,  Holland^  France, 
Germany,  Russia,  Austria,  ^ain  and  Portugal, 
portions  of  Africa  and  Asia,  Japan  and  the 
Australian  colonies.  It  thrives  in  Canada,  the 
United  States,  and  Mexico  and  in  some  of 
the* South  American  countries.  Good  flax  has 
been  grown  as  far  north  as  Alaska,  and  the 
flax  of  Archangel  is  famous. 

Its  cultivation  was  brought  to  this  country  by 
the  American  colonists,  the  records  showing  that 
considerable  quantities  were  grown  in  eastern 
Massachusetts  as  early  as  1630.  Its  growth  was 
earty  extended  to  other  States,  though,  lor  the 
most  part  it  was  a  household  rather  than  com- 
mercial industry.  In  the  fifties  of  tbe  last  cen- 
tury three  quarters  of  a  millicm  pounds  of  flax 
were  produced  in  the  United  States,  Vermont, 
Connecticut,  New  York,  and  New  Jersey  lead- 
ing in  the  culture.  With  the  increased  use  of 
cotton  fine  flax  culture  stead^y  declined,  and 
while,  as  late  as  1869,  13,000  tons  of  flax  were 
produced,  a  very  small  proportion  ^was  fine  line, 
the  bulk  being. mere  tow  for  the  bagging  fac- 
tories. A  year  or  two  later,  when  jute  was 
admitted  free  of  duty,  .the  industry  collapsed, 
At  the  present  time  we  are  growing  fiax  to  the 
extent  of  a  million  acres  annually,  but  for  the 
seed,  for ,  linseed-oil  manufacture*  and  not  for 
the  fibre.  The  straw,  which  is  rough, and  coarse, 
is  largely  thrown  away,  although  in  recent  years 
attempts,  are  being  made  to  use  the  rough 
product  for  paper. 

Good  commercial  fibre  could  be  grown  in 
many  localities,  notably  in  Michigan,  Wisconsin, 
Minnesota,  Oregon,  and  Washington.  In  a  se- 
ries of  government  experiments,  conducted  by 
.  the  writer  in  the  Puget  Sound  region  of  Wash- 
ington, flax-straw  was  produced  from  which 
was  hackled  out  a  fibre  valued  by  experts  at 
$500  per  ton.  Very  little  line  flax  is  produced 
at  the  present  time,  however,  our  commercial 
supply  coming  largely  from  Russia,  Holland, 
Belgium,  and  Ireland;  a  little  comes  from 
Italy  and  Canada.  Much  of  the  ^Irish  flax^  is 
grown  in  Belgium,  and  sent  to  Ireland  for  prep- 
aration. 


Nearly  every  country  producing  commercial 
flax  has  established  grades  and  marks  save  the 
United  States  and  Canada.  In  portions  of  Rus- 
sia the  grades  bear  the  names  of  the  districts 
where  grown.  The  grades  of  Archangel  flax 
are  known  by  the  terms  first,  second,  or  third 
Crown,  etc.,  and  first  Zabrack,  second  Zabrack, 
while  Riga  flax  is  graded  from  the  standard  K 
as  HK,  PK,  HPK,  HSPK,  etc.  Holland  flax 
is  graded  by  roman  numerals  or  by  double  nu- 
ll    i 

merals,  as VI,   VII,   etc.,   Belgian   flax 

IV  v 
also  by  numerals  except  Friesland  flax,  which 
is  lettered,  as  D,  E,  Ex,  F,  Fxx,  and  so  on  to 
Gxxx.  French  flax  is  known  by  the  districts 
where  produced  and  Irish  flax  by  the  counties 
where  the  flax  is  grown  (see  ^Descriptive  Cata- 
logue Useful  Fibre  Plants  of  the  World,>  p. 
222).  Our  importations  of  all  kinds  of  raw  and 
hackled  flax  last  year  amounted  to  8,466  tons, 
worth  $2,227,141. 

The  culture  of  flax  requires  a  deep,  well- 
tilled  soil,  in  high  state  of  fertility,  such  as 
moist,  deep,  strong  loams  upon  upland;  a  wet 
soil  is  disastrous  and  clays  are  therefore  avoided ; 
and  a  soil  filled  with  the  seeds  of  weeds  is 
equally  fatal  to  flax  culture.  The  land  must  be 
deeply  plowed  and  reduced  to  fine  tilth  by 
harrbwing  and  rolling.  In  the  preparation  of 
the  soil,  especially  in  Europe,  a  systematic  ro- 
tation of  crops  is  practised,  flax  occupjdng  the 
same  land  not  oftener  than  once  in  5  or  10 
years.  Imported  Riga  seed  gives  the  best  results, 
although  Belgian  Riga  (Belgian  seed  produced 
from  one  sowing  of  Riga  seed)  gives  a  fine 
fibre.  The  common  seed  of  the  oil-mills  should 
never  be  used  lor  fibre  culture.  When  flax  is 
grown  for  the  production  of  seed  alonci  to  be 
sold  to  the  oil-mills,  the  ground  is  seeded  at 
the  rate  of  two  to  three  pecks  to  the  acre.  For 
fibre  culture  one  and  a  half  to  three  bushels  is 
the  proper  quantity  per  acre. 

After  the  seed  has  vegetated  and  is  about 
two  inches  High  the  weeding  begins^  for  no  fine 
flax  can  be  produced  if  the  crop  is  choked  with 
weeds.  Flax  is  harvested  ,by  pulling  the  straw 
out  of  the  ground  roots  and  all,,  the  ?traw 
being  laid  in  handfuls  to  dry,  and  afterward 
made  into  bundles,  which  are  stacked  in  the 
field.  Practice  varies,  however,  in  different 
countries  as  to  the  handling  before  the  retting 
period.^  In  Flanders  the  greatest  care  is  given 
to  drying  and  storing,  in  order  to  keep  the  flax 
clean  and  bright  for  the  final  process  of  retting. 

There  are  three  methods  of  soaking  or  retting 
the  straw:  Dew  retting  is  the  simplest  and  the 
least  careful,  the  straw  being  spread  over  the 
field  like  hay,  to  be  retted  by  the  dew,  and  by 
the  action  of  the  elements.  Pool  retting  is 
practised  by  immersing  the  straw  in  pools  of 
stagnant  water,  the  softest  water  giving  the 
best  results.  The  pook  are  du^  in  the  ground 
for  the  purpose,  tnough  a  great  deal  of  the 
Irish  flax  is  retted  in  ^bog  holes.®  Retting  in 
running  water  is  the  third  method,  this  form 
of  rettmg  being  practised  in  Belgium;  the  fa- 
mous Courtrai  flax  is  retted  in  the  sluggish  and 
murky  waters  of  the  river  Lys,  the  straw,  in 
bundles,  being  i)Iaced  in  large  crates  and 
weighted  with  paving  stones  until  the  crates  sink 
sufficiently  to  fully  cover  the  flax.  The  flax 
of  Courtrai,  retted  in  the  Lys,  is  the  finest  flax 
in  the  world.  It  is  very  light  in  color,  clean. 
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imd  even,  and  shows  a  superior  tensile  strength. 
*rhe  flax  is  given  two  immersions,  the  straw 
being  taken  from  the  crates  and  carefully  dried 
before  the  second  immersion. 

The  first  operation  in  cleaning  or  extracting 
the  fibre  is  to  pass  the  straw  through  a  breaker, 
which  loosens  the  woody  portions  of  the  stem, 
and  reduces  them  to  fragments,  to  facilitate  the 
next  operation,  the  scutching,  which  whips  out 
the  ^chive^  and  all  waste  matters  and  leaves  the 
pure  flax  fibre.  In  former  times  the  scutching 
was  done  by  hand,  though  now  machinery  is 
generally  used.  The  scutched  flax  is  subse- 
quently hackled  or  dressed  by  repeated  comb- 
ings, which  removes  the  short  and  broken  or 
tangled  fibre,  tliese  combings  producing  tow. 
Each  hackling  adds  to  the  quality  of  the  fibre, 
and  of  course  to  the  cost.  Flax  is  usually  im- 
ported in  the  scutched  form,  the  hackled  flax 
known  as  *^dressed  line.^^  The  cheaper  grades  of 
flax  come  from  Canada  and  Russia,  the  medium 
and  finer  grades  from  Holland,  Belgium,  and 
Ireland.  The  product  is  used  in  the  United 
States  for  threads,  twine,  and  crash,  as  no  fine 
..linen  is  woven  in  America.  Mexico  produces 
some  good  flax,  and  there  are  linen  mills  in 
Mexico  city  which  produce  fair  grades  of  fab- 
ric For  the  details  of  flax  culture  and  manu- 
facture, consult  ^Special  Reports^  (Nos.  I,  4, and 
10),  office  of  Fibre  Investigations  of  the  De- 
partment of  Agriculture;  ^Spinning  the 
Threads,^  by  A.  R.  Turner,  Jr.,  in  Jubilee  num- 
ber of  ^New  York  Dry  Goods  Economist,^  and 
(Etudes  sur  La  Culture  le  Rouissag'e  et  el  Teil- 
lage  du  Lin,^  by  Alfred  Renouard.  See  Cobd- 
ace;  Cobdage  Industries;  Fibre;  Linen. 
Chas.  Richards  Dodge, 

Commercial  Fibre  Expert. 

Flax'man,  '  John,  English  sculptor  and 
draughtsman :  b.  York,  England,  6  July  1755 ;  d. 
London  7  Dec.  1826.  From  his  earliest  years  he 
exhibited  and  cultivated  his  talent  for  designing, 
and  was.  also  attracted  by  the  picturesque  con- 
ceptions of  Greek  mythology.  He  be^an  to 
study  at  the  Royal'  Academy  in  1770,  earning  for 
some  time  a  living  by  making  designs  lor  Wedg- 
wood, the  potter,  and  other  persons.  He  went 
to  italv  in.  1787,  and  acquired  the  highest  repu- 
tation by  three  series  of  designs,  the  illustra- 
tions to  Homer,  -JEschylus.  an'd  Dante.  H-e  be- 
came a  member  of  the  Rqyal  Academy  17^7, 
and  professor  of  sculpture  there  in  i8io.  ^  The 
monument  to  Lord  ^tansfield  in  Westminster 
Abbey,  the  group  of  Xephalus  and  Aurora,^ 
/Psyche,^  the  group  of  the  ^Archangel  Michael 
#nd  Satan,  ^  are  among  his  best  works.  He  ex- 
ecuted many  exquisite  bassi-relievi,  compositions 
from  Scripture  subjects,  and  marked  by  some 
special  religious  sentiment.  The  monuments  to 
"J^elson,  Howe,  and  Reynolds  in  St.  Paul's  are 
6y  his  hand.  One  of  his  latest  and  finest  pro- 
ductions is  the  ^Shield  of  Achilles.^  The 
sculptures  and  sketches  of  Flaxman  are  now  de- 
posited and  exhibited  in  a  gallery  called  the 
^Flaxman  Hall,^'  at  University  College,  London. 
His  ^Lectures  on  Sculpture^  appeared  in  1829, 
passed  through  a  new  edition  in  1866. 

Flaxseed,  th^  seed  of  the  flax  plant  (Unum) 
largely  used  for  domestic  and  medicinal  pur- 
poses, produced  in  large  quantities  in  the  south 
of  Europe,  Egypt,  parts  of  Asia  and  in  the 
United   States.     (For  a  detailed  description  of 


the  plant  see  Flax;  jand  for  .its  coaimercial 
qualities  other  than  seed,  see  Fibre  and  Linen.) 
The  seeds  of  flax  are  dark  brown,  glossy,  oval 
oblong,  flattened,  with  acute  edges,  and  pointed 
at  one  end.  The  seed  is  rich  in  an  oil  of  such 
superior  drying  qualities  as  render  it  an  indis- 
pensable ingredient  in  paint  and  varnish,  and  in 
the  manufacture  of  linoleum,  oilcloth,  printer's 
ink,  patent  leather  and  other  products  and  man- 
ufactures. The  cultivation  of  the  plant  for  fibre 
requires  harvesting  before  the  seed  is  fully  ripe, 
which  impairs  the  quality  and  reduces  the  quan- 
tity of  the  crop  of  flaxseed.  The  cultivation  of 
flax  for  the  seed  requires  a  seeding  of  2  or  3 
pecks  to  the  acre,  and  while  it  yields  an  in- 
crease of  seed,  the  fibre  straw  is  coarser;  hence 
flax  must  be  raised  exclusively  either  for  fibre 
or  for  seed.  European  countries  cultivate  flax 
for  fibre,  while  the  United  States,  Argentine  and 
British  India  produce  the  world's  commercial 
crop  of  flaxseed. 

Introduction  in  America. —  Flax  for  fibre  was 
introduced  in  tlie  United  States  soon  after  the 
landing  at  Plymouth.  The  seed  for  which  there 
was  obviously  a  limited  domestic  demand,  grad- 
ually developed  as  an  article  of  commerce.  So 
long  ago  as  1791  the  exports  of  flaxseed  from 
the  United  States  amounted  to  292,460  bushels. 
In  the  same  year  began  the  manufacture  of  lin- 
seed oil  in  this  country.  In  1810  there  were  283 
linseed  oil  mills  located  in  14  States,  171  mills 
being  in  the  State  of  Pennsylvania.  The  total 
annual  output  of  these  mills  amounted  to  770,583 
gallons,  representing  300,000  bushels  of  seed.  ^  In 
1839  the  first  cargo  of  flaxseed  ever  brought  into 
the  United  States  was  imported  from  Russia, 
and  a  few  years  later  ships  carrying  ice  to  India 
brought  flaxseed  on  the  return  voyages.  From 
1850  to  1870  India  shipped  a  larger  quantity  of 
flaxseed  to  the  United  States  than  was  produced 
in  this  country.  From  1850  to  i860  half  the 
entire  crop  here  was  grown  in  Ohio  and  Ken- 
tucky. The  linseed  oil  mills  divided  or  arranged 
themselves  about  1891  into  two  groups,  eastern 
and  western.  The  former  utilized  the  India 
imports  of  seed,  while  the  western  mills  used  the 
home  product.  In  1892  the  United  States  took 
rank  among  the  surplus  flax-producing  nations 
of  the  world  and  became  an  exporter  of  im- 
portance. In  1894  a  short  crop  necessitated  the 
import  of  4,000,000  bushels.  In  1903  there  were 
13  mills  of  large  capacity  in  the  Eastern  States, 
4  in  Buffalo,  2  in  New  York,  3  in  Philadelphia 
and  other  individual  mills  at  Pittsburg  and 
Allegheny,  Pa.,  and  Troy  and  Amsterdam,  N. 
Y.  These  combined  mills  crush  annually  up- 
ward of  12,000,000  bushels  of  seed. 

The  Western  Cro/».— The  flaxseed  industry 
has  migrated  from  its  original  western*  home  in 
Ohio  and  Kentucky,  State  by  State,  until  its 
present  area  includes  North  Dakota,  South  Da- 
kota, Minnesota,  Iowa  and  Wisconsin  (known 
as  the  northwestern  crop),  and  in  Kansas,  Mis- 
souri, Nebraska,  Oklahoma  and  Indian  Terri- 
tory (known  as  the  southwestern  crop).  Up  to 
1869,  Ohio  was  the  leading  producing  State.  In 
1879  Illinois  produced  the  largest  crop,  1.812,438 
bushels.  In  1889  North  Dakota  took  the  lead 
with  a  producjiion  of  7,776,610  bushels,  and  in 
T902,  out  of  a  total  production  in  the  United 
States  of  29,284,880  bushels  North  Dakota  pro- 
duced 55  per  cent  or  15.552,000  bushels.  There 
are  two  varieties  of  seed  produced  in  the  West 
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The  sihall-grained  seed  df  the  Southwest  yields 
an  averalge  of  17  pounds  of  oil  to  the  bushel, 
while  the  larger-grained  seed  of  the  Northwest 
yields  20  pounds  of  oil  to  the  bushel  (56  pounds). 

PRODUCTION  OF  VLAKSEED  IN  THt  UNITED  STATES. 


District 

1849 

1879 

1969 

Northwestern  crop 

Southwestern  crop ..... 
AH  other  States 

Bushels 

315. 506 

13,696 

233.no 

Bushels 
6,010,700 
970.956 
189,295 

Bushels 
24.953,000 
783,000 
120,000 

Total .                 ... 

562,312 

7,170,951 

25,856,000 

FLAXSEED 

PRODUCTION 

OF   THE   WORLD. 

Country 

1899 

1908 

United  States 

Bushefe 
19,979,000 

18,022,000 

8,639,000 

17^116,000 

735.500 

345,000 

1,511,100 

Bushels 

25,805,000 

18,639.000 

43.33  3»ooO 

Russia 

Argentine 

British  India 

6,538,000 
932,000 
597,000 

Austria  ..w 

Prance 

Other  countries 

4,895,000 

Total 

66,347.600 

100,729,000 

The  manufacture  of  linseed  oil  in  the  West 
has  become  largely  localized  in  cities  on  and 
near  the  Great  Lakes.     There  were  5  mills  in 

Minneapolis  recently,  6  in  Chicago,  2  at  Toledo,   

and    I    each    at    Cleveland,    Milwaukee,    South 
Bend,  Ind.,  and  Redwing,  Minn.     In  the  north-   Jannary 
western  States  of  Iowa,  North  and  South  Da-  j^iy /'• 
kota,  there  are  but  3  mills,  the  bulk  of  all  the   Octob^'. 
western  crop  gcnng^  to  Chicaga    Flaxseod-.m  its    


pounded  witli  pigments  and  pmls  and  u^ed  a^ 
paint  and  varnish.  The  remamder  is  utilized  in 
making  linoleum,  oilcloth,  printer's  ink,  water- 
proof fabrics  not  made  of  rubber,  enamel  for 
buttons,  for  making  soap  and  for  a  few  medicinal 
purposes.  The  oilcake,  used  only  as  a  cattle 
food;  finds  ah  extensive  market  abroad.  It  is 
highly  prized  b}^  European  stockraisers,  but  lit- 
tle appreciated  in  America.  About  80  per  cent 
of  the  oilcake  product  is  exported.  Belgium 
alone  bought  290,766,033  pounds  in  rgio.  In  the 
fiscal  year  igoQi-io  oilcake  to.  the  value  of 
$19,251,012  was  shipped  to  foreign  countries,  and- 
the  average  amount  exported  for  1908,  1909,  and 
i9io.was  5,002^813,575  pounds.  In  the  manu- 
facture of  linseed  .oil  from  flaxseed  two  processes 
are  used,  one  known  as  the  *^old*  or  hydraulic 
press  proce^,  and  the  other  as  the  *^new*  or 
naphtha  process.  The  old  process  is  in  use  gen- 
erally throughout  the  Unked  States,  the  new 
process  being  represented  principally  by  one 
mill  in  Chicago.  In  December  1902  there  were 
40  linseed  oil  mills  in  operation  in  the  United 
States.  They  contained  750  presses  with  a 
crushing  capacity,  if  operated  250  days  in  the 
year, ,  of  25,oCOiOoo  bushels,-  with  an  output  of 
70,000,000  gallons  of  oil. 

AVERAGE    PRICE   OP    FLAXSEED    (PER-  BUSHEL ). 


Month 


1891 


I.I9K 

1.20K 

t.03K 


i:66H 
1.61 
1.84K 
I.49K 


1908-9 


1.35  (X909) 
1.40  (1909) 
1.18  (1908) 
X»30  (1908) 


ACREAGE^  PRODUCTION^  AND  VALUE  OF  FLAXSEED  IN    THE  UNITED  STATES  IN   I909. 


StAtB' 

Acreifetf- 

Average 

yield 
pet*  acre 

PWdttctioil' 

Average ' 

ifarmpriee 

Dec.  X 

.!       '      ... 

Farrti 
value 
pec.  I 

Wiaooosfai 

30,000 

450,000 

1     30,000 

35,000 

1,530.900 

600,000 

16.000 

55.000 

6,000 

10,000 

Bushehi 
14.5 
10. 0 

9-3 

u 

7.0 

10.0 
la.o 

Bushels 

390.000 

4,500,000 

394.000 

soa.ooo 

14,229.000 

5,640,000 

136.000 

385,000 

60,000 

120,000 

Dollar 
1.3^ 
1.50 
r.30 
i.iS 
1-57 
i.5r 

1.22 

♦            I.IO 

1.20 

1.69 

DoUArs 
392,000 

Minnesota ,...,,,.,,...,.....,. 

6|7So,ooo 
382,000 

I0W& 

Misaotiri 

252,000 

North  Dakota 

32,340,000 

South  Dakota -. 

8,516.000 

Nebraska 

166,000 

Kansas 

494,000 

Oklahoma 

72,000 

Montana ...,..,.,,,,  ^ ..  - .  ^ ... . 

192.000 

Utkit«d  States 

a,74&i,ooo 

9-4 

25,856,000 

x.5a6 

39,466,000 

natural  state  has  no  domestic  uses  on  the  farm, 
SO  that  internal  commerce  involves  the  entire 
crop. 

Flaxseed  Products.— The  principal  product 
as  understood  is  linseed  oil.  The  residue  after 
the  extraction  of  the  oil  is  the  by-product  the 
oilcake,  a  valuable  cattle  food,  which,  when 
groand,  is  known  to  commerce  as  linseed  oil 
meal.  Out  of  a  crop  like  that  for  1909 
(39,000,000  bushels),  there  could  be  manufac- 
tured over  75,000,000  gallons  of  oil  and  upward 
of  1,000,000,000  pounds  of  oilcake.  Of  this  vast 
quantity  of  oil  the  foreign  demand  only  amounts 
to  100,000  gallons  a  year.  Linseed  oil  has  many 
use?  and  the  monopoly  of  its  field  is  so  complete 
it  has  no  substitutes  nor  adulterants.  Probably 
75    per  cent  of  the  oil   manufactured  is   com- 


The  value  of  the  flaxseed  crop  as  compared 
to  the  value  of  other  crops  raised  in  the  United 
States  in  1909,  will  be  of  interest : 

Value  of  flaxseed  crop $25,856,000 

Value  of  rye  crop 32,239,000. 

Value  of  buckwheat  crop 17,438.000 

Value  of  barley  crop 170,284,000 

Value  of  tobacco  crop 9Si7zo>365 

Flea-beetles,  small  leaf-beetles  of  the 
tribe  Haiticini,  of  the  family  Chrysomelidce, 
differing  from  other  forms  of  this  family  by 
their  extraordinary  leaping  power  due  to  the 
enormously  developed  hind  femora.  Many  of 
them  are  injurious  to  vegetation  from  their  habit 
of  eating  the  starting  leaves  full  of  holes,  caus- 
ing the  drying  up  and  death  of  the  plant ;  hence 
certain    species    are   known,   as   ^tobacco   flea,* 
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•potato  flea,*  ^cabbage  flea,*  etc.  In  their  larval 
state  some  species  live  on  the  root  system  of 
various  weeds,  the  adults  doing  the  principal 
damage  to  useful  plants.  Some  species  are  also 
leaf-miners,  while  a  few  feed  on  the  upper  sur- 
face of  leaves  like  the  young  of  common  leaf- 
beetles,  but  most  species  feed  on  both  surfaces. 
One  of  the  best  remedies  is  bordeaux  mixture, 
doubly  efficient  when  mixed  with  Paris  green 
and  administered  in  the  form  of  a  spray.  See 
Leaf-beetles. 

Plea-hopper,  either  of  two  species  of  in- 
jurious minute  black  bugs  of  the  family  Cap- 
sidcg.  The  commonest  is  the  garden  flea-hopper 
{Halticus  uhleri),  which  feeds  and  breeds  nor- 
mally on  clover,  but  attacks  all  garden  vege- 
tables, commonly  on  the  under  sides  of  leaves, 
which  it  punctures  so  as  to  cause  the  death  of 
the  tissue  in  small  irregular  white  patches.  It 
somewhat  resembles  a  flea-beetle  (q.v.),  but  is 
remarkable  in  being  dimorphic,  a  portion  of  the 
females  having  well-developed  wings,  the  re- 
mainder being  short-winged.  The  best  remedy 
is  kerosene  emulsion  as  an  under  spray,  and 
the  avoidance  of  planting  susceptible  crops  after 
the  cutting  of  clover  fields.  A  related  species 
is  known  as  the  false  flea-hopper  (Agalliastes 
associatus) . 

Flea-louse,  one  of  the  jumping  plant-lice 
of  the  family  Psyllida,  familiarly  represented 
by  a  pest  of  the  pear-tree  (q.v.).  Some  of  the 
species  make  galls. 

Fleabane.     See  Erigeron. 

Fleas,  minute  wingless  insects  with  bodies 
covered  by  a  strong  armor  of  fine  scaly  plates 
and  mouth-parts  formed  for  sucking.  They  con- 
stitute the  order  Siphonaptera  and  are  related 
to  the  Diptera.  Everyone  is  familiar  with  these 
troublesome  parasites  of  man  and  domestic  ani- 
mals, but  few  persons  have  studied  them  suffi- 
ciently to  know  the  larval  and  pupal  stages,  or 
to  recognize  the  fact  that  there  are  many  species. 
Only  recently  has  it  been  established  that  the 
flea  most  annoying  to  human  beings  in  America 
is  not  the  human  flea  of  the  Old  World  (Pulex 
irritans),  but  the  so-called  dog-and-cat  flea 
(Pulex  serraticeps) .  Both  species  are  of  cos- 
mopolitan distribution,  but  the  former  is  for- 
tunately extremely  rare  in  this  country,  while  the 
latter  is  to  be  found  everywhere.  Observations 
conducted  by  the  United  States  Department  of 
Agriculture  have  shown  that  the  development  of 
these  insects  is  hastened  by  a  moist  or  humid  at- 
mosphere. The  egg  stage  is  very  short,  th  larvae, 
which  are  worm-like,  spin  cocoons  in  which  the 
pupal  stage  is  formed  in  from  7  to  14  days  after 
hatching  and  the  imago  appears  five  days  later, 
showing  that  in  the  warmest  weather  an  entire 
generation  may  develop  in  little  more  than  a 
fortnight.  Fleas  will  develop  successfully  in 
any  situation  where  they  are  not  too  much  dis- 
turbed, as  in  rugs,  mats,  or  in  straw  or  litter 
on  which  cats  or  dogs  have  slept;  and 
they  arc  also  carried  from  one  place  to  another 
by  rats  and  mice  and  other  animals.  .  Dr.  C.  F. 
Baker  ascertained  in  1895  that  there  were  47 
valid  species  of  fleas  in  the  United  States;  and 
probably  this  number  might  be  doubled  if  all  of 
the  oarasites  of  our  larger  animals  were  known. 
While  many  persons  are  indifferent  to  the  pres- 
ence of  fleas  others  suffer  severely  from  their  at- 
tacks.   Very  many  alleged  cases  of  *^hives*  have 


been  found  to  be  produced  hf  fleas^  and  epidem- 
ics of  fleas  in  restricted  areas  af^  for  exampl^ 
in  several  neighboring  houses,  have  been  traced 
to  the  body  of  an  animal  which  had  died  near  by 
The  fleas  desert  the  dving  body  of  their  host, 
jump  on  the  clothing  of  any  person  passing,  and 
are  thus  carried  from  house  to  house.  One 
means  of  protection  against  them  consists  in 
avoiding  carpets,  and  keeping  the  floors  painted 
and  covered  with  rugs,  which  should  be  fre- 
quently moved,  swept  and  aired.  Household 
pets  should  be  kept  out  of  the  house  during  the 
summer  time;  in  fact,  it  is  better  to  exclude 
cats  entirely,  because  they  cannot  be  washed 
and  freed  from  parasites  so  readily  as  dogs. 
Rats  and  mice  also  carry  these  and  other  para- 
sites. The  best  remedy  for  those  who  suffer 
from  fleas  is  to  apply  ammonia  as  strong  as  can 
be  borne  and  as  soon  as  possible  to  the  bite^ 
which  in  some  persons  is  followed  by  an  erup- 
tion as  big  as  a  dime,  attended  by  severe  itching 
The  free  use  of  baking  soda  would  serve  nearly 
the  same  purpose  where  ammonia  cannot  read' 
ily  be  obtained.  Consult:  Howard  &  Marlatt 
^Household  Insects  of  the  United  States,^  is- 
sued  by  the  Department  of  Agriculture. 

Fleece  Golden,  in  Grecian  mythology,  tii« 
fleece  of  gold  taken  from  the  ram  on  which 
Phrixus  and  Helle  escaped  from  being  sacrificed 

Fleece,  Ofder  of  the  Golden,  a  military 
order  instituted  by  Philip  the  Good,  Duke  of 
Burgundy,  at  Bruges,  10  Jan.  1429,  on  the  occa- 
sion of  his  marriage  with  the  Portuguese  prin- 
cess, Isabella,  The  order  now  belongs  to  both 
Austria  and  Spain.    See  Golden  Fleece,  O&der 

OF. 

FIeet»  (i)  A  tidal  stream,  so  called  from 
the  swiftness  of  its  current,  which  flowed  by  the 
walls  of  old  London  city;  the  title  is  also  ap- 
plied to  a  creek;  an  inlet  or  arm  of  the  sea,  as 
North-fleet,  etc.  (2)  Fleet  Street,  London,  de- 
rives its  name  from  the  Fleet  ditch.  (3)  The 
Fleet,  or  Fleet  Prison,  an  historic  prison  in 
London,  so  called  from  its  being  situated  by  the 
side  of  the  Fleet  ditch.  In  it  were  confined  per- 
sons committed  by  the  ecclesiastical  courts  and 
the  courts  of  equity,  exchequer,  and  common 
pleas.  It  existed  from  the  12th  century  until 
its  abolition  in  1846.  (4)  Fleet  books,  the  ori- 
ginal records  of  the  marriages  celebrated  in  the 
Fleet  prison,  between  1686  and  I754-  (S)  Fleet 
marriages,  marriages  performed  clandestinely 
and  without  banns  or  license  by  the  poor  chap- 
lains in  the  Fleet  prison,  previous  to  1754,  when 
they  were  declared  illegal  by  the  Marriage 
Act. 

Fleet'wood,  Charles,  English  soldier:  b. 
Northamptonshire,  England;  d.  Stoke  Newing- 
ton,  London,  4  Oct.  1692.  He  was  of  good  fam- 
ily, studied  law,  was  elected  member  of  Parlia- 
ment in  1646,  and  appointed  governor  of  the 
Isle  of  Wight  in  1649.  He  was  made  lieutenant- 
general  of  cavalry  in  Cromwell's  army,  distin- 
guished himself  at  the  battle  of  Worcester 
C1651)  and  married  Bridget,  Henry  Ireton's 
widow,  the  daughter  of  Cromwell.  He  was  put 
in  command  of  the  troops  in  Ireland,  where  he 
resided  as  Lord  Deputy  until  1655.  He  was 
appointed  general  of  Richard  Cromwell's  army 
t8  Oct.  1659.  but  on  the  promotion  of  Monk  iu 
December  1659,  he  resigned.  After  the  Restora- 
tion he  retired  to  obscurity  at  Stoke  Newington. 
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Fleetwood,  George,  English  parliameata- 
fjan:  b.  in  Buckinghamshire,  England;  d.  in 
America  about  1665.  He  represented  his  native 
shire  in  the  Long  Parliament  (1647).  He  signed 
the  death  warrant  of  the  king,  raised  a  regiment 
of  horse  for  Cromwell's  army  and  was  by  the 
latter  raised  to  the  peerage.  By  the  government 
of  Charles  U.  he  was  condemned  to  death  as  a 
regicide,  but  on  changing  his  allegiance,  the 
sentence  was  mitif^ated  to  confiscation  of  his 
estates,  and  he  emigrated  to  America. 

Fleetwood,  or  Brandy  Station,  Battle  of. 
Gen.  Hooker,  suspecting  that  Gen.  Lee  was 
gathering  his  forces  on  the  upper  Rappahan- 
nock for  a  movement  northward,  and  informed 
that  Gen.  Stuart's  Confederate  cavalry  was  at 
Cttlpeper  Court  House,  ordered  Gen.  Pleas- 
onton,  who  was  at  Catlett's  Station,  to  cross  the 
Rappahannock  at  Beverly  and  Kelly's  Fords,  at- 
tack Stuart,  and  ascertain  Lee's  intentions. 
Pleasonton  had  the  cavalry  divisions  of  Buford 
and  Gregg,  and  Hooker  sent  him  two  picked 
provisional  infantry  brigades  of  3,000  men,  under 
Gens.  Ames  and  Russell,  making  in  all,  cavalry 
and  infantry,  an  effective  force  of  10,900  men. 
Stuart  had  five  brigades  of  10,200  men.  At  day- 
break 9  June  1S63  Btiford,  with  his  cavalry  and 
one  brigade  of  infantry,  crossed  at  Beverly  Ford 
and  encountered  one  of  Stuart's  brigades,  under 
command  of  Gen.  Sam  Jones,  and  a  severe  con- 
test ensued,  in  which  the  8th  New  York  cav- 
alry. Col  B.  F.  Davis,  was  routed  and  its  com- 
mander kiUed.  A  charge  of  the  8th  Illinois 
cavalry  drove  Jones  back  two  miles,  where  he 
joined  Stuart  and  the  two  brigades  of  Wade 
Hampton  and  W.  H.  F.  Lee.  Meantime  Gregg, 
with  his  cavflilry  division  and  an  infantry  brigade, 
crossed  the  river  at  Kelly's  Ford,  and  pushing 
back  Robertson's  brigade,  approached  Fleet- 
wood Hilt  from  the  east,  a^  Buford  .moved  on 
Brandy  Station  from  the  northwest.  Fleetwood 
Hill  is  a  few  hundred  yards  north  of  Brandy 
Station,  and  a  hard  hand-^to-hand  struggle 
ensued  at  both  points,  with  varying  success. 
Buford  held  his  own  near  Brandy  Station,  but 
Gregg,  at  Fleetwood  Hill,  was  finally  compelled 
to  wididraw,  leaving  three  of  his  guns  in  the 
hands  of  the  enemy.  Pleasonton,  satisfied  that  a 
great  part  of  Lee's  army  was  in  his  front,  re- 
crossed  the  Rappahannock  with  about  100  prison- 
ers. The  Union  loss  was  484  killed  and  wounded 
and  ^80  missing.  The  Confederate  loss  was  485, 
of  whom  301  were  killed  or  wounded.  This  en- 
gagement marks  the  beginning  of  the  Gettysburg 
campaign.  Consuh:  ^Official  Records,^  Vol. 
XXVII.;  The  Century  Company's  <  Battles  and 
Leaders  of  the  Civil  War,>  Vol.  III. 

E.  A.  Carman. 

Fleischer,  Heinrich  Leberecht,  hln'riH 
la'be-reHt  fii'sher,  German  Orientalist:  b. 
Schandau,  Saxony,  31  Feb.  1801 ;  d.  Leipsic  10 
Feb.  1888.  He  was  professor  of  Oriental  lan- 
guages at  the  University  of  Leipsic  1836-88.  Be- 
side editing  Ali's  < Hundred  Sayings^  (1837), 
and  other  works,  he  wrote  a  <  Critical  Disserta- 
tion on  Habicht's  Glossary  to  the  First  Four 
Volumes  of  the  Thousand  and  One  Nights^ 
(1836) ;  <  Grammar  of  the  Modern  Persian 
Languages^  (1875) ;  <Kleinere  Schriften^ 
(1885-8). 

Fleming,  George.  See  Fletcbir,  Julia 
Constance* 


Plem'ing,  John  Ambrose,  English  electri- 
cal engineer:  b.  Lancaster,  England,  1849.  He 
was  educated  at  the  Royal  College  of  Chemistry 
and  St.  John's  College,  Cambridge,  and  haa 
been  associated  for  many  years  with  the  progress 
of  electrical  science.  He  has  published:  ^ Short 
Lectures  to  Electrical  Artisans^  (1885) ;  ^Treat- 
ise on  the  Alternate  Current  Transformer^ 
(1889-92)  ;  ^Electric  Lamps  and  Electric  Light- 
ing^ (1894) ;  ^Magnets  and  Electric  Currents^ 
(1897) ;  ^  Waves  and  Ripples  in  Water,  Air,  and 
Ether  ^   (1902]  ;  etc. 

Fleming,  May  Agnes  Early  (Mrs.),  Cana^ 
dian  story-writer:  b.  New  Brunswick  1840;  d. 
1880.  She  was  a  prolific  author  of  romances, 
mostly  sensational,  among  them  being:  ^Guy 
Earlscourt's  Wife> ;  *Lost  for  a  Woman ^ ; 
^ Pride  and  Passion.' 

Fleming,  or  Flenuning,  Paul,  powl,  Ger- 
man lyric  poet :  b.  Hartenstcin,  Saxony,  5  Oct 
1609;  d.  Hamburg  2  April  1640.  As  an  attach^ 
of  an  embassy  to  Russia  and  Persia,  he  had  an 
(^portunrty  (1635-9)  of  studying  many  peoples. 
His  ^German  Poems,'  which  appeared  m  1642, 
has  been  often  republished. 

Fleming,  Richard,  English  prelate:  b. 
Yorkshire  about  1360;  d.  1431.  At  first  a  sup- 
porter of  Wiclifs  doctrines  he  subsequently, 
when  bishop  of  Lincoln,  became  staunchly  ortho- 
dox and  is  remembered  as  the  prelate  who  dug 
up  and  burned  the  body  of  Wiclif  and  cast  tlie 
ashes  into  the  Swift  He  planned  a  college  at 
Oxford  to  be  a  bulwark  against  heresy,  but  the 
present  Lmooln  College  was,  however,  not 
founded  till  after  the  bishop's  death. 

Fleming,  Sn  Sandford,  Canadian  engineer: 
bi  Kirkcaldy,  Fifeshire,  Scotland,  7  Jan.  1827. 
He  went  to  Canada  in  1845  where  he  constructed 
the  Xnter-Colonial  Railway  through  Nova 
Scotia,  New  Brtmswick  and  Quebec.  He  was 
engineer  in  chief  of  the  Canadian  Pacific  Rail- 
way i87]>8o,  and  has  published:  <The  Inter- 
Colonial:  a  History,  1832-76^;  ^England  and 
Canada^ ;  ^Timc  and  its  Notation^ ;  etc.  He 
was  knighted  in  1897. 

Fleming,  WilHam  Hansell,  American 
Shakespearian  scholar:  b.  Philadelphia,  Pa.,  23 
Aug.  1844.  He  was  educated  at  Princeton  Uni- 
versity and  has  published:  ^How  to  Study 
Shakespeare^  (1897-^),  and  edited  the  <Bank- 
side  Shakespeare.^ 

Flem'ingsburg,  Ky.,  a  town  and  county- 
seat  in  Fleming  County,  on  the  Covington,  F.  & 
A.  R.R.    Pop.  1,800. 

Flem'ington,  a  town  and  county-seat  of 
Hunterdon  County,  N.  J.,  on  the  Pennsylvania, 
the  Lehigh  Valley,  and  the  Central  Railroad  of 
New  Jersey,  50  miles  west  of  New  York.  Pop. 
(1910)  2,693. 

Flemish  Art.     See  Flemish  School. 

Flemish  Bond,  in  bricklaying,  a  particular 
mode  of  disposing  bricks  in  a  wall,  so  as  to  tie 
and  break  joints.  It  consists  of  a  header  and 
stretcher  alternately. 

Flemish  Brick,  European  brick  used  for 
paving;  72  will  pave  a  square  yard.  They  are 
of  a  yellowish  color,  and  harder  than  the  or- 
dinary  bricks. 

Flemish  Language  and  Literature.  Vlam^ 
isch  or  Duytsch,  the  Low  German  vernacular 
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spoken  by  the  Vlantingeti  or  Flemings  inhabiting 
the  Belgian  provinces  of  East  and  West  Flanders, 
parts  of  Holland  and  the  French  department  of 
Nord,  is  akin  to  the  Frisian  and  to  the  Hol- 
landish  or  Dutch  which  is  its  younger  branch. 
The  latter  differs  from  Flemish  in  having  been 
reformed  and  simplified,  while  Flemish  retains 
the  greater  part  of  the  archaic  features  of  its 
i6th  century  spelling,  pronunciation,  and  words 
and  forms  of  speech  of  French  and  Spanish 
origin.  Since  Belgium  became  an  independent 
kingdom  in  1830,  a  strong  desire  has  been  mani- 
fested to  foster  Flemish  traditions  and  to  culti- 
vate ^nd  promote  its  language  and  literature; 
before  that  date  its  history  is  identified  with 
that  of  Dutch  language  and  'literature.  (See 
Holland.)  Among  eariy  Flemish  literature  is 
the  <  Spiegel  historicaP  (historic  mirror)  of 
Jacob  van  Maerlant  (1235-13O0),  a  transllition 
of  ^Bpece^  or  ^Boethius^  by  Jacob  Velt  of: 
Bruges  in  the  15th  century,  and  the  ^Hive  of 
the  Catholic  Churdi,^  by  Philip  van  Marnix 
(1569).  The  modern  movement  to  rdsabilitate 
the  vernacular  was  largely  due  to  t^e  efforts  of 
Jan  Frans  Willem  who  before  the  separation 
of.  Bel^iiun  from  Holland  had  strenuously  advo- 
cated its  tise  as  a  literary  language,  with  the 
able  co-operation  of  such  authors  as  Van 
Ryswyck,  Ledeganck,  Rense,  Van  Duyse,  Blieck, 
Serrure,  David  Conscience  and  others,  the  move- 
ment made  great  progress,  received  official  sup- 
port, and  was  crowned  with  success  in  1886  when 
the  Koninklije  Vlaamsche  Akademie  (Royal 
Flemish  Academy)  was  founded  and  the  use  of 
Flehiish,  as  well  as  French,  was  adopted  as  the 
legal  and  offidal  language  of  the  kingdom. 
Prominent  amid  modfin  Flemish  lil€¥attire  is 
the  verse  of  Ledeganck:  <Dc  drie  Zustersteden,^ 
<De  Hut  in  't  Wowd,>  etc.;  of  Ryswyck,  <Ati- 
tigoiHis,^  ^Eppenstein,^  and  ^Obrspronkelikje 
Verhalen^ ;  of  Van  Beers,  ^BcMa,^  <Levensbtel- 
den>  and  ^Gevoel  en  Leven.^  Among  works  of 
fiction  arc  Heridrick  Conscience's  ^Artevelde* ; 
Dclcroix's  ^Geld  of  LieMe>  and  ^Phihppine  van 
Vlaandcrcn^ ;  Sleeckx's  *In  't  Schipperskwatier> 
and  ^Dirk  Meyer ^ ;  and  Sneiders*  ^De  gasthuis- 
non.^  Other  well-known  novelists  are  Berg- 
mann,  Madame  Courtmans,  and  the  two 
poetesses,  Rosalie  and  Virginie  Loveling,  poets 
also  including  Dantzenberg,  De  Gort,  and  Van 
Droogerbroeck.  Representative  drama  is 
Sleeckx's  ^Meester  en  Knecht,^  and  ^Zannekin.^ 
Consult:  Willems,  ^Sur  la  langue  et  la  lit- 
terature  neerlandaises,  par  rapport  aux  provinces 
m^idionales  des  Pays-Bas^  (i8i8)  ;  Vercoullie, 
^Spraakleer  van  het  Westvlaamsch^  (1894) ; 
Hamelius,  ^Histoire  poHtiquef  et  litt6raire  du 
monvement  flamand*    (1894). 

Flenaish  School,  a  school  of  painting 
which  originated  in  Flanders  in  the  early  part 
of  the  isth  century,  with  the  invention,  or  at 
least  the  first  practice,  of  painting  in  oil.  It  has 
been-  generally  attributed  to  Jan  Van  Eyck,  who 
was  accustomed  to  varnish  his  distemper  pic- 
tures with  a  composition  of  oils.  In  course  of 
practice  he  came  to  mix  his  colors  with  oil  in- 
stead of  water,  which  rendered  them  brilliant 
witliout  the  trouble  of  varnishing.  From  this 
and  subsequent  experiments  arose  the  art  of 
painting  in  oil.  The  chief  early  masters  of  the 
school  were  Jan  Van  Eyck  and  his  brother  and 
sister.  Hubert  and  Margarete,  Matsys,  Mabuse, 
Memling,  Weyden,   and   Moro;  to   the    second 


period  belong  Rubens,  VanDyck,  Snyders,  Jor- 
daens  and  the  younger  Teniers. 

Fkndburg,  fieDs'boorg,  Prussia,  a  town  in 
the  province  of  Schleswig-*Ho] stein,  20  miles 
from  the  town  of  Schleswig.  It  was  a  place  of 
importance  as  early  as  the  12th  century,  but 
subsequently  suffered  much  from  wars  and  con^ 
flagrationsu  It  is  again  prosperous,  and  is  now 
the  most  important  town  in  Schleswig.  The  in- 
dustrial establishments  include  ship-building 
yards,  sugar-refineries,  tobacco- factories,  soap- 
works,  foundries,  breweries,  distilleries,  etc.  In 
1866  it  fell  to  Prussia,  along  with  the  duchy  of 
Schleswig'-Holstein. 

Flesh  (or  muscle)  is  composed  of  tht 
proteids,  myosin,  musclin,  myoglobulin,  and 
myo-albumin,  together  with  varying  amounts  of 
fats,  salts,  and  nitrogenous  extractive  substances^ 
Of  the  three  classes  of  foodstuffs  needed  in 
the  hujjian  economy,  meat  supplies  most  of  the 
proteid  and  fat,  while  the  veg^etable  kingdom 
supplies  the  carbohydrates.  The  proteids  are 
more  properly  the  tissue-building  elements,  wfasle 
the  fats  and  carbohydrates  are  more  readily 
oxidizable,  and  supply  the  body  with  energy.-. 
Proteids  must  be  taken  as  such^  since  the  human- 
ecopomy  cannot  cause  conversion  of  the  other 
sorts  of  food  into  proteids.  The  mininnim  o£ 
these  various  substances  for  the  iproper  prcserra* 
tion  of  life  ha3  not  been  positively  determined* 
but  approximately  the  average*  healthy  man .  re- 
quires 100  grams  of  fat,  400  grams  of  carbohy- 
drate, and  100  grams  of  proteid  per  didm.  The 
necessanr  amount  qf  proteid  material  can  be  ob* 
tained  from  the  vegetable  kingdbm,  and  there 
is  no  doubt  that  some  systems  are*  better  suited 
for  this  diet;  but  to.  the  large  majority  of  in- 
dividuals a  mixed  diet,  containing  a  certain- 
amount  of  ^meat,  is  more  readily  takeii  care  of. 
The  meat  proteids  are  usoaUy  more  qnieldy  and^ 
completely  digested. 

The  nitrogenous  extracttve  substances,  ceia* 
tine,  the  xanthin  bases,  and  the  like^'are  also  of< 
value  to  the  system  because  of  then*  power  of 
exciting  gastric  secretions  and  stimulating  cir- 
culation. The  various  meat  extracts  contain  a 
large  proportion  of  these  substances,  and  most 
of  them  have  little  else.  An  overabundance  of 
meat  very  frequently  causes  a  nervous,  irritable 
oonditioiL  This  is  less  true  of  the  so-called 
white  meats,  a  difference  not  to  be  expkiined  on 
the  ground  that  the  white  meats  contain  less  of 
the  extractives,  since  the  opposite  is  the  case. 
As  a  general  rule  the  diet  of  the  well-to-do  in 
America  is  entirely  too  high  in  food- value,  but 
particularly  in  the  amount  of  albuminous  foods. 
These  constant  errors  find  their  expression  in 
the  well-nigh  universal  complaint  of  dyspepsia 
and  so-called  uric-acid  disturbances.  Such  in- 
toxications are  almost  sure  to  follow  if  more 
animal  food  is  taken  than  can  be  digested  and 
absorbed.  Putrefaction  of  the  unabsorbed  food 
takes  place,  with  generation  of  toxic  substances 
and  absorption  of  them  into  the  general  circuia- 
tion. 

Flesh-fly,  any  of  a  large  group  of  showy 
flies  (family  Sarcophagidce) ,  the  more  familiar 
and  typical  members  of  which  breed  in  decaying 
flesh.  Some,  however,  pass  their  larval  stages 
in  dung,  or  decaying  vegetables,  or  are  parasitic 
in  the  wounds  and  sores  of  animals  and  man. 
Most  of  them  look  like  large  house-flies,  some- 
times bright  with  metallic  blue  or  green,  or  gray 
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with  black  stripes;  common  names  are  *blue* 
bottle*  (for  Lucilia  casar,  whkh  often  comes 
into  houses  tn  stormy  weather),  or  *green-bot- 
tlc*  for  the  *blow-flies»  (q.v.)  of  the  genus  Cal- 
liphpra.  The  common  flesh-fly  of  Europe  (Sar- 
cophaga  carnaria)  is  a  pest  that  does  not  appear 
in  the  United  States,  but  we  have  a  very  similar 
and  eaually  troublesome  species  in  S.  sarracenia. 
The  directness  with  which  these  flies  find  and 
utilize  a  piece  of  decayed  meat,  for  the  deposit 
of  their  eggs,  or  their  living  maggots,  avoiding 
fresh  meat  equally  accessible,  is  regarded  as  an 
evidence  that  they  are  under  the  control  of  an 
impulse  of  a  chemical  character  rather  than 
merely  following  a  sense'  of  smell. 

Fleshly  School,  The.     See  Decadents. 

Fletch'er^  Alice  Ciiiuungham»  American 
etfanoiogist :  b.  Boston,  Mass.,  1845.  She  is  the 
ongttiator  of  the  scheme  by  which  loans  are 
made  to  Indians  in  order  that  they  may  buy 
lands  and  build  houses.  She  is  now  employed  in 
the  inanagemeot  of  the  Peabody  Museum  of 
Ameiictm  Archaeology  and  Ethnology,  and  is  the 
author  of  <  Indian  Story  and  Song  from  North 
America^  (1900). 

Fletcher,  Andrew,  of  Saltotm,  Scottish 
political  writer  and  patriot:  b.  Saltoun,  Had- 
dingtonshire, 1655:  d.  London,  September  1716. 
Having  distinguished  himself  in  opposition  to 
the  court  he  deemed  it  prudent  to  retire  to  Hol- 
land ;  and  on  his  non-appearance  to  a  summons 
from  the  lords  in  council  he  was  outlawed.  In 
i68s  he  joined  the  enterprise  of  the  Duke  of 
Monmouth.  He  subsequently  joined  the  Scot- 
tish refugees  in  Holland,  and  when  the  revolu- 
tion of  1688  took  place  returned  to  England 
with  WUHam  of  Orange,  resumed  possession  of 
his  estate,  and  became  a  member  of  the  conven- 
tion for  settling  the  new  government  in  Scot- 
land. In  i^  he  printed  *A  Discourse  on  Gov- 
ernment in  Relation  to  Militias* ;  and  also,  ^Two 
Discourses  Concerning  the  Affairs  of  Scotland.* 
His  tracts  and  some  of  his  speeches  appeared 
in  one  volume,  entitled:  <The  Political  Works 
of  Andrew  Fletcher,  Esq.*  (1737).  Consult 
Omond,  ^Fletcher  of  Saltoun*  (1897). 

Fletcher,  Benjamin,  English  colonial  gov- 
ernor. He  was  appointed  by  William  and  Mary 
in  1692,  after  serving  during  the  war  in  the 
Low  Countries,  as  well  as  m  Ireland.  When 
William  Penn  was  for  a  time  deprived  of  his 
proprietary  rights  he  acted  as  governor  in 
Pennsylvania  (1693-4).  He  was  at  last  forced 
to  resign  from  his  post  in  New  York,  and  manv 
charges  were  made  against  him.  Consult :  Wil- 
son, ^Memorial  History  of  the  City  of  New 
York*    (1S92). 

Fletcher,  Qiles,  English  poet:  b.  Watford, 
Hertfordshire,  about  1549;  d.  London  March 
161 1.  He  was  ambassador  to  Russia  in  1588,  but 
his  description  of  that  country,  <Of  the  Russe 
Common  Wealth,*  appearing  in  1591,  was  sup- 
pressed. It  was  reprinted  for  the  Hakluyt  So- 
ciety 1856.  He  also  wrote:  <Licia:  Poems  of 
Love*   (1593)- 

Fletcher,  GOes,  English  poet:  b.  about 
15^;  d.  1623.  He  was  a  son  of  Giles  Fletcher 
the  elder,  and  wrote  the  poem,  *  Christ's  Victory* 
(1610).    A  new  edition  appeared  in  1824. 

Fletcher^  James  Coc^ey,  American  clergy- 
man and  author:  b.  Indianapolis,  Ind.,  1823. 
Vol.  8  —  31 


Between  1851  and  1S65  he  traveled  widely 
as  a  missionary  in  Brazil,  and  was  at  one 
time  secretary  to  the  United  States  legation  at 
Rb  de  Janeiro.  In  1869-73  he  was  consul 
at  Oporto,  Portugal,  later  was  a  missionary  in 
Naples,  Italy,  and  from  1877  was  resident  at 
Indianapolis.  His  ^Brazil  and  the  Brazilians,* 
early  editions  of  which  contain  the  name  of 
D.  P.  Kidder  as  associate  author,  was  long  the 
authoritative  English  work  on  the  subject 

Fletcher,  John.  See  Beaumont,  Francis. 
AND  Fletcher,  John. 

Fletcher,  Joseph  Smith.  English  journalist 
and  novelist:  b.  Halifax,  Yorkshire,  1863.  He 
has  written  extensively  for  newspapers  under 
the  pseudonym  ^A  Son  of  the  Soil,^  as  well  as 
novels  and  collections  of  short  stories  which 
have  been  very  popular,  and  several  of  which 
have  been  widely  read  in  the  United  Stat'-s.  His 
published  books  include:  .  ^Anima  Christi* 
(1884);  ^When  Charles  the  First  was  King* 
(1892);  <Poems*  (1892);  ^The  Quarry  Farm* 
(1893);  ^The  Wonderful  Wapentake*  (1894); 
^ Where  Highways  Cross*  (189s);  ^Mistress 
Spitfire*  (1896);  ^Ballads  of  Revolt*  (1896); 
<Life  in  Arcadia*  (1896) ;  ^At  the  Gate  of  the 
Fold*  (1896);  <God's  Failures*  (1897);  ^The 
Making  of  Matthias*  (1897)  ;  ^The  Builders* 
(1897);  <The  Paths  of  the  Prudent*  (1899); 
*From  the  Broad  Acres*  (1899) ;  ^Morrison's 
Machine*  (1900)  ;  ^The  Harvesters*  (1900)  ;  ^A 
Picturesque  History  of  Yorkshire*  (1899-1900) ; 
<The  Three  Days'  Terror* ;  <The  Golden  Spur* 
(1901);  < Bonds  of  Steel*;  ^The  Investigators* 
(1902)  ;  <In  the  Days  of  Drake* ;  <At  the  Blue 
Bell  Inn.* 

Fletcher,  Julia  Constance  (pseudonym 
^George  Fleming*),  American  novelist;  b.  Rio 
Janeiro,  Brazil,  1858.  She  is  a  daughter  of 
James  Cooley  Fletcher  (q.v.).  She  has  resided 
for  years  in  Italy  and  in  London.  Her 
novels  are:  *  Kismet*  (1877);  ^Mirage* 
(1878);  <The  Head  of  the  Medusa*  (1880); 
^Andromeda'  (1885)  ;  *The  Truth  about  Cle- 
ment Ker*  (1889)  ;  <For  Plain  Women  Only* 
(1895) ;  and  < Little  Stories  about  Women* 
(1807).  She  has  also  written  the  plays:  ^Mrs. 
Lesstngham*  (1894)  ;  <A  Man  and  His  Wife* 
(1897);  <The  Canary*  (1899);  ^The  Fantas- 
ticks*    (1900). 

Fletcher,  Lazarus,  English  mineralogist: 
b.  Salford,  England,  3  March  1854.  He  was 
educated  at  Balliol  College,  Oxford,  and  has 
been  keeper  of  minerals  in  the  British  Museum 
from  l88o.  He  has  published:  ^Introduction 
to  the  Study  of  Meteorites*  (1881)  ;  < Introduc- 
tion to  the  Study  of  Minerals*  (1884)  ;  ^The 
Optical  Indicatrix*  (1892) ;  < Introduction  to 
the  Study  of  Rocks*  (1895)- 

Fletcher,  Phineas,  English  poet:  b.  Cran- 
brook,  Kent.  April  1582;  d.  about  1650.  He 
was  a  son  of  Giles  Fletcher  the  elder  and  a  cousin 
of  John  Fletcher  (q.v.).  He  was  the  author  of 
<SjciIides,*  a  pastoral  drama  (1614)  ;  ^The  Pur- 
ple Island  and  Piscatory  Eclogues*  (1633). 
^The  Purple  Island*  is  an  allegorical  descrip- 
tion of  man,  founded  upon  an  allegory  in  the 
ninth  canto  of  the  second  book  of  the  ^Faerie 
Queene.*  It  is  composed  in  the  Spenserian  man- 
ner, and  is  not  without  passages  of  strong  fancy 
and  beauty  of  description.  In  the  first  five 
cantos,  however,  the  reader  loses  the  poet  in 
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the  anatomist  —  a  character  but  little  adapted  to 
the  handling  of  poetry.  When,  however,  he 
steps  from  the  physical  to  the  intellectual  man, 
he  not  only  attracts,  but  secures  attention  by  a 
profusion  of  images,  many  of  which  are  distin- 
guished by  much  boldness  of  conception  and 
brillancy  of  coloring.  The  'Piscatory  Ec- 
logues* have  considerable  sweetness  of  versifi- 
cation, and  much  descriptive  elegance.  Milton 
was  indebted  to  both  Phineas  and  his  brother 
Giles  for  different  passages  of  the  'Paradise 
Lost*  and  'Paradise  Regained.* 

Fletcher,  Robert,  American  surgeon:  b. 
Briston,  England,  1823.  He  was  graduated  at 
the  Royal  College  of  Surgeons  1041 ;  came  to 
the  United  States,  and  was  surgeon  of  an  Ohio 
regiment  during  the  Civil  War.  He  afterward 
became  principal  assistant  librarian  of  the  sur- 
geon-general's office  at  Washington,  D.  C,  and 
{)rofessor  of  medical  jurisprudence  in  the  Co- 
umbian  University.  He  has  published:  'Paul 
Broca  and  the  French  School  of  Anthropology^ 
(1882) ;  'Human  Proportion  in  Art  and  An- 
thropometry* (1883);  'The  New  School  of 
Criminal  Anthropology^  (1891);  'Scopelism* 
(1897) 

Fletcher,  Robert  Howt^  American  soldier 
and  author:  b.  Cincinnati,  Ohio,  21  July  i8sa 
He  entered  the  United  States  Naval  Academy 
at  17,  and  at  graduation  was  transferred  to  the 
army  where  he  served  on  the  Indian  frontier 
and  in  California  till  i88d  Since  1898  he  has 
been  curator  of  the  Mark  Hopkins  Institute  of 
Art  at  San  Francisco.  He  has  published:  'A 
Blind  Bargain*;  'The  Johnstown  Stage^ ; 
'Marjone  and  Her  Papa.> 

Fletcher,  William  Isaac,  American  libra- 
rian :  b.  Burlington,  Vt.,  28  April  1844.  He  has 
been  librarian  of  Amherst  College  from  1883 
and  is  the  author  of  'Public  Libraries  in  Amer- 
ica* (1895);  and  was  joint  editor  of  'Poole's 
Index  to  Periodical  Literature.^  He  has  also 
edited  continuations  of  the  latter  (1882-1900); 
the  'A.  L.  A.  Index  to  General  Literature' 
(1893);  and  the  'Co-operative  Index  to  Peri- 
odicals'  (1883-91) 

Fletcherism.  This  Is  a  new  term  invented 
to  apply  to  a  new  science  —  or  art,  viz.,  that  of 
mastication,  as  taught  by  Mr.  Horace  Fletcher. 
The  verb  to  Fletcherize,  is  also  derived  from 
the  same  source,  and  for  the  san\e  reason. 
The  words  now  have  wide  usage;  and  are 
probably  in  the  English  language  to  stay.  Mr. 
Fletcher  found  that  the  average  human  being 
did  not  masticate  his  food  as  thoroughly  as  he 
should ,'  and  set  about  ascertaining  wnat  would 
happen  if  every  mouthful  were  masticated  until 
it  had  been  completely  dissolved  and  reduced 
to  a  creamy  pulp.  It  was  soon  found  that  some 
foods  required  several  hundred  motions  of  the 
jaw  to  be  sufficiently  reduced;  others  lost  their 
taste  and  became  noxious  when  submitted  to 
this  prolonged  mouth-treatment ;  in  other  cases, 
solid  portions  of  the  food  —  husks,  etc., —  came 
to  the  front  of  the  mouth  of  their  own  accord ; 
and  could  be  swallowed  only  with  difficulty.  If 
mastication  be  followed  to  the  point  required, 
it  will  be  found  —  says  Mr.  Fletcher  —  that  no 
voluntary  movements  of  swallowing  are  re- 
quired; it  "swallows  itself,*'  as  it  were  by 
physiological  action. 

Certain  physiological  effects  follow  this  prac- 
tice.  In  the  first  place,  Mr.  Fletcher  found  that 
far  less  food  was .  necessary  than  was  custom- 


arily the  case;  the  body  is  satisfied  with  les8« 
for  the  reason  that  it  is  capable  of  assimilating 
more  of  what  is  eaten.  Work  is  taken  off  the 
stomach  and  bowels.  But  little  work  is  thrown 
on  any  of  these  organs ;  the  energy  of  diges- 
tion is  saved;  toxins  are  not  formed  in  the 
body,  and  fatigue  is  largely  prevented.  One 
following  this  method  of  living,  says  Mr. 
Fletcher,  is  ^always  in  training,  for  the  reason 
that  he  has  not  put  into  his  body  an  excess  of 
food-material  for  the  elimination  of  which  a 
long  course  of  training  is  necessary.*  Further, 
one  is  rendered  immune  from  many  diseases, 
because  of  the  high  standard  of  health  main- 
tained by  the  bodv.  Less  sleep  is  required  on 
such  a  diet,  for  tne  reason  that  less  energy  is 
used,  and  less  poison  is  formed  during  the  day. 
by  the  bodily  activities.  '^Fletcherism*  simply 
means  the  thorough  mastication  of  all  food 
until  it  is  in  a  liquid  condition.  Mr.  Fletcher 
has  stated  his  views  and  arguments  in  full  in 
his  two  books,  'The  New  Gluton  or  Epicure^ ; 
and  'The  A.  B.-Z.  of  Our  Nutrition.> 

Dr.  Elmer  Lee  and  other  physicians  are  in- 
clined to  doubt  the  validity  of  Mr.  Fletdier's 
views, —  saying  that  too  much  chewing  is  not 
physiological,  and  that  the  benefits  to  the  sys- 
tem are  open  to  question.  However,  the  experi- 
ments of  Chittenden,  of  Yale,  have  shown  us 
that  health  and  efficiency  can  be  maintained  and 
even  increased  by  this  system  of  dieting;  and 
demonstrated  this  on  three  sets  of  men  —  col- 
lege professors,  athletes,  and  a  squad  from  the 
army, —  who  consented  to  try  the  reduced  diet 
for  several  months.  In  all  cases  the  results 
were  the  same.  Professor  Chittenden  also  tried 
the  effects  of  a  low  proteid  diet  on  dogs ;  show- 
ing that  the  lessened  proteid  intake  would 
answer  in  their  cases  also.  (Consult  his  'Phy- 
siological Economy  in  Nutrition;*  and  'The 
'Nutrition  of  Man.^) 

One  of  the  principal  benefits  said  to  be  de> 
rived  from  this  system  is  that  a  far  lower  in- 
take of  proteid  is  necessary  than  when  food  is 
eaten  in  the  ordinary  manner.  Chittenden 
proved  that  only  one-third  the  amount  of  pro- 
teid is  necessary  than  is  usually  said  to  be 
requisite  by  authorities  on  nutrition.  This  Chit<* 
tenden's  experiments  seem  to  have  proved. 
Other  advantages  which  this  system  is  said  to 
offer  are:  improved  conditions  of  the  nose  and 
throat  (by  reason  of  the  greater  exercise  which 
these  muscles  receive) ;  improved  teeth ;  de- 
creased intestinal  auto-intoxication,  etc 

This  dietic  system  or  doctrine  has  attained 
great  prominence  during  the  past  few  years, 
owing  largely  to  the  tact  that  Mr.  Horace 
Fletcher's  theories  were  made  the  subject  of 
investigation  and  test  by  such  eminent  phydi- 
ologists  as  Professor  Chittenden,  of  Yale: 
Huggins,  of  Cambridge,  etc.  The  history  of 
the  rapid  rise  and  spread  of  this  doctrine 
should  prove  of  some  interest 

Several  years  ago,  Mr.  Fletcher  found  him- 
self ill,  as  a  result  of  wrong  living,  and,  al- 
though he  tried  all  the  remedies  then  in  vogue 
he  failed  to  find  benefit  from  any  of  them.  At 
this  time,  he  heard  of  the  ^fasting  cure*  and  of 
the  benefits  to  be  derived  from  a  lessened  in- 
take of  food,  and  he  determined  to  try  it.  His 
early  experiments  helped  him  somewhat;  and 
he  determined  at  this  time  to  see  what  effect 
upon  his  body  a  very  thorough  mastication  of 
all  food  would  have.    He  was  astonished  with 
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the  results.  The  various  bodily  ills  from  which 
he  had  been  suffering — both  major  and 
minor  —  completely  vanished;  and  health  re- 
turned with  a  vim  that  amazed  him.  Believing 
that  he  had  made  a  valuable  physiological  dis- 
covery^ he  induced  several  of  his  friends  to 
try  this  method  of  living,  and  in  every  case 
good  results  were  reported.  Dr.  Van  SomerUi 
and  Sir  Michael  Foster  were  among  the  first 
to  recognize  in  this  system  of  alimentation  a 
cure  for  many  diseases,  and  wrote  in  defence 
of  the  question  from  the  physiologist's  point  of 
view.  Soon  after  this,  Professor  Chittenden  be- 
came interested,  and  instituted  a  long  series  of 
experiments,  which  have  since  become  famous. 
He  induced  three  groups  of  men  to  undergo  a 
prolonged  test,  when  placed  upon  this  system 
of  diet  —  college  athletes,  college  prof  essors,  and 
a  squad  of  the  army, —  known  afterwards  as 
the  ^starvation  squad.^  The  results  of  these 
experiments  were  published  in  Chittenden's 
book,  ^Physiological  Economy  in  Nutrition.^ 

In  all  these  experiments  the  results  were  the 
same.  The  subjects  of  the  experiments  in- 
creased in  speed,  skill,  strength,  and  endurance, 
and  their  reaction  times  and  mental  work  was 
found  in  every  case  to  be  improved,  and  of 
higher  quality.  Not  only  did  the  soldiers  go 
through  the  regular  work  in  the  gymnasium 
required  of  them  in  the  army,  but  a  great  deal 
of  extra  work  also;  so  that  tney  went  through 
what  was  certainly  a  fair  test  of  endurance.  It 
was  continued  for  several  months.  The  nitro- 
gen equilibrium  was  found  to  be  maintained  on 
about  one-third  as  mudi  proteid  as  is  usually 
said  to  be  necessary  by  physiologists;  and  they 
ate  only  about  one-third  as  much  in  their  daily 
food.  Its  only  difference  consisted  in  the  fact 
that  every  particle  of  food  eaten  was  masticated 
very  thoroughly  before  being  swallowed  —  it 
was  •Fletcherized* 

Fletcherism  consists  simply  in  this:  that 
every  particle  of  food  is  masticated  so  com- 
pletely and  so  thoroughly  that  it  is  reduced  to 
a  liquid  mass  before  it  is  swallowed.  This 
throws  less  work  on  the  stomach  and  intestines, 
by  reason  of  the  fact  that  the  food  is  more 
completely  broken-up  before  being  swallowed; 
Further,  certain  chemical  changes  take  place  in 
the  mouth,  which  do  not  take  place,  when 
mastication  is  less  perfect.  The  body  is  thus 
nourished  more  fully  on  a  less  amount  of 
food,  and  in  consequence  of  this  lessened  intake 
of  food,  the  body  is  cleahsed,  and  rids  itself 
from  a  host  of  ills  to  which  it  has  been  heir. 
The  .principlef  of  the  doctrine  is  simplicity  it- 
self;  and  it  has  been  found  to  ^work^  in  the 
majority  of  cases  tried.  It  may  be  true,  as  Dr. 
Elmer  Lee,  and  other  physicians,  have  asserted, 
that  Fletcherism  is  injurious  when  carried  to 
an  excess;  but,  in  the  majority  of  cases,  it 
seems  to  be  good  and  helpful  in  its  effects. 

Fleur-de-lis,  fler-de-le,  an  heraldic  emblem 
probably  derived  from  the  iris-plant.  Some  of 
the  great  families  of  France  (most  of  whom  are 
now  extinct)  bore  the  emblem  on  their  shields 
from  the  very  commencement  of  the  practice  of 
blazoning,  and  a  large  number  of  families  in 
Germany,  Sweden,  Switzerland,  and  other  parts 
of  Europe  have  borne  the  fleurs-de-lis  on  their 
coats  of  arms  from  the  12th  century. '  The 
great  popularity  of  this  emblem  in  France 
dates  from  the  13th  century.    The  royal  coat  of 


arms  of  France  consisted  of  three  golden  blies 
on  a  blue  ground,  with  the  device,  ^LUia  neque 
nent  neque  lahoranV  The  shield  of  France 
was  anciently,  in  heraldic  language,  seme  de 
fleurs-de-lis^  that  is,  bore  this  emblem  scattered 
over  the  shield.  It  is  commonly  believed  that  it 
was  Charles  V.  (1364-^)  who  reduced  the 
number  to  three;  but  this  is  disproved  by  the 
fact  that  two  seals  have  been  preserved,  the 
one  belonging  to  Philip  the  Fair  (1285-1314), 
the  othet*  belonging  to  Philip  of  Valois  (1328- 
50),  both  of  which  bear  three  fleurs-de-lis;  and 
the  town  library  of  Rouen  contains  a  collection 
of  charts  relating  to  the  celebrated  abbey  of 
Savigny,  to  one  of  which,  bearing  the  date 
1212,  a  seal  is  attached,  which  is  still  in  a  state 
of  perfect  preservation,  representing  three 
fleurs-de-lis  exactly  similar  to  those  used  on  the 
shield  of  France.  Hence  it  appears  that  the 
use  of  this  emblem  in  a  triple  form  is  much, 
more  ancient  than  is  usually  thought.  See 
Heraldry. 

Pleurus^  fle-riis,  a  town  in  Belgium,  prov- 
ince of  Hamaut,  seven  miles  northeast  of  Char- 
leroi.  It  has  manufactures  of  coarse  woolens 
and  flax,  with  some  tanneries  and  salt-works,, 
and  a  trade  in  agricultural  produce.  In  the 
vicinity,  in  August  1622,  the  Spaniards  under 
Gonzales  defeated  the  army  commanded  by 
Ernst  von  Mansfleld;  i  July  1690,  the  French 
under  Marshal  Luxenbourff  defeated  the  Ger- 
mans under  Prince  Waldecx ;  and  26  June  1794, 
the  French  republican  forces  under  Marshal 
Jourdan  defeated  the  Austrian  army.  The  biat- 
tle  of  Ligny,  also,  is  sometimes  known -as  the 
battle  of  Fleurus,  Ligny  being  only  about  two 
miles  from  Fleurus. 

Fleury,  Andre^  Hercule  de,  sin-dit  ar-cfit 
de  fle-re,  a  cardmal  and  prime  minister  of 
France  under  Louis  XV. :  b.  Lodeve,  Lttigue- 
doc,  France,  m  1653;  d.  29  Jan.  1743.  Q)ming 
to  court,  he  won  general  favor  by  his  pleasing- 
person  and  flne  understanding;  became  bishop 
of  Frejtis;  and,  through  the  interest  of* 
Madame  Maintenon,  was  appointed  instructor 
to  Louis  XV.  In  1726  he  was  madei  cardinal, 
placed  at  the  head  of  the  ministry,  and  from  his 
73d  to  his  90th  year  he  administered  the  aiffatrs 
of  his  country  with  great  success 

Plcury,  Claude,  cl6d,  French  Church  hfe- 
toriaii:  b.  Paris,  France,  6  Dec  1640;  d.  there* 
14  JTuly  1723.  His  leammg  and  unaflFected  sim* 
plicity  made  him  a  notable  figure  at  the  court 
of  Louis  XIV.,  and  later  at  that  of  Louis  XV..' 
whose  confessor  he  became.  An  ^Ecclesiasticar 
History >  (1691-1720)  forms  his  claim  to  ehdur-' 
ing  renown ;  the  work  coming  down  to  1414,  ai» 
which  point  a  later  writer  has  attempted,  though 
not  sympathetically,  to  round  out  the  master** 
performance.  <A  History  of  French  Law^ 
(1674)  and  8  <  Historical  Catechism  >  (1679) 
are  less   important  achievements. 

Fleury-HusBon,  Julea. .  See  GsAJ^pFi^inrRY. 

Flexibility,  in  physics,,  the  property  which, 
all  bodies  possess  to  a  grtsttr  or  less  degpee; 
and  which  is  evinced  in  their  disposition  to 
yield  or  change  their  form  in  a  direction  at 
right  angles  to  their  length,  through  their  own 
weight  or  .by  means  of  any  pressure  or  strain^ 
applied  to  them.  Pieces  of  the  same  material 
differ  from  each  other  in  thd  degree  01  flexii 
bility  they  exhibit  in  proportion  to  their  length, 
and  thickness.    See  Physics. 
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Flexner,  Simon,  American  pathologist:  b. 
Louisville,  Ky.,  25  March  1863.  He  was  grad- 
uated from  its  University  of  Louisville  as  M.  D. 
in  1889.  He  then  became  a  post-graduate  student 
at  Johns  Hopkins  University  and  subsequently 
ptu-sued  his  pathological  studies  at  the  Uni- 
versity of  Strasburg.  He  was  professor  of 
pathology,  Johns  Hopkins  University  1891-8; 
and  of  pathological  anatomy  1898-9,  and  has 
been  professor  of  pathology  in  the  University  of 
Pennsylvania  since  the  year  last  named.  He 
was  also  director  of  Ayer  Chemical  Laboratory, 
^Pennsylvania  Hospital,  1901-3;  and  pathologist 
of  University  Hospital  and  Philadelphia  Hospi- 
tal 1899-1903.  His  ability  was  further  recog- 
nized by  his  being  chosen  in  1902  director  of  the 
Rockefeller  Laboratory  of  Research  in  New 
York,  established  to  promote  the  study  of  the 
origin  of  disease.  Among  his  publications  are: 
^The  Pathology  of  Tox- Albumin  Intoxication^ ; 
< Micro-organisms' ;  ^The  Bacillus  Pyogenes 
Filiformis' ;  ^The  Aetiology  of  Dysentery' ; 
^Terminal  Infections' ;  <  Experimental  Pan- 
creatitis*; *The  Nature  of  Snake  Venoms,' 
and  many  other  papers  and  monographs  relating 
to  bacteriological  and  pathological  subjects. 

Flexure,  in  mechanics,  is  a  species  of 
strain  in  which  a  solid  body  is  distorted  so  that 
certain  of  its  original  planes  become  converted 
into  cyUndrical  or  conical  surfaces.  The  term 
is  most  commonly  used  in  connection  with  beams, 
where  it  signifies  the  elastic  yield  of  the  beam 
under  the  influence  of  its  load.  When  a  beam  is 
stippofted.at  both  ends  and  loaded  in  ihe  middle, 
it  sags  in  such  a  manner  that  its  originally 
straight  longitudinal  fibres  become  curved  into 
avprgycimntely  oiRcular  arcs.  The  radius  of 
these  arcs  13  very  lai^e,  of  course,  in  practical 
constructiQB,  where  the  .beam$  are  composed  of 
steel  or  wood.  In  a  beam  that  is  supported  and 
loaded  as  diescribed  above,  the  ui^r  fibres  of  the 
beaiti  dre  in  compression,  and  the  lower  ones  in 
tension.  The  compressive  strains  in  the  upper 
parts,  and  the  tensile.,  strains  in  the  lower 
parts,  decrease  toward  the  middle  of  the  beam, 
Bid  somewhere  about  the  middle  there  is.  a  sur- 
face  (caJled  the  Neutral  surface,^  or  ^'neutral 
axis*},  on  which  there  i«  neither  tension  nor 
cooapression.  The  flexure  of  such  a  beam  is 
meaflfired  by  the  depression  of  its  centre  under 
the  influence  of  the  load;  this  depression  being 
directly  proportional  to  the  product  of  the  load 
by  the  cube  of  the  length  01  the  beam  between 
supports,  and  inversely  proportional  to  the  con- 
tinued product  of  the  horizontal  thickness  of 
the  beam,  multiplied  by  the  cube  of  its  vertical 
depth,  and  again  by  the  value  of  Young's  modu- 
lus for  the  material  of  which  the  beam  is  made. 
(See  ELASTiaTY;  Strength  of  Materials.) 
Consult  zUo,  Jtankine,  ^Useful  Rules  and  Ta- 
bles.> 

Flick,  Lawrence  F.,  American  pathologist: 
b.  Carroll  Township,  Cambria  County,  Pa.,  10 
Aug.  1856.  He  was  educated  at  the  Benedictine 
College  near  Latrobe,  Pa.,  and  was  graduated  in 
medicine  at  Jefferson  Medical  College,  Philadel- 
phia, in  1879.  He  took  up  tuberculosis  as  a 
specialty  and  early  in  his  career  began  a  move- 
ment for  the  prevention  of  this  disease.  In 
June  1888,  he  read  a  paper  upon  the  contagiotis- 
ness  of  phthisis  before  the  Medical  Society  of 
the  State  of  Pennsjrlvania,  showing  that  houses* 
which  had  been  occupied  by  .consumptives  gave 


the  disease  to  subsequent  occupants,  and  that  the 
malady  was  essentially  a  contact  disease.  He 
subsequently  published  many  monographs  upon 
this  topic,  and  1890  started  a  movement  for  the 
establishment  of  consumption  hospitals  which 
culminated  in  the  founding  of  the  Rush  Haspitjil 
for  diseases  of  the  chest.  In  1892  he  founded 
the  Pennsylvania  Society  for  the  Prevention  of 
Tuberculosis,  of  which  he  was  president  for 
some  years.  In  1895  he  helped  to  found  the 
Free  Hospital  for  Poor  Consumptives  and  was 
elected  its  president.  In  1903  he  was  entrusted 
with  the  establishment  of  the  Henry  Phipps 
Institute  for  the  Study,  Treatment  and  Preven- 
tion of  Tuberculosis  and  was  appointed  its  medi- 
cal director. 

Flick'el,  Paul,  powl,  German  artist:  b. 
Berlin  8  April  1852.  He  studied  three  years  in 
the  Art  School  at  Weimar,  and  in  1874  went  to 
Dtisseldorf  and  in  a  year  began  his  career  as  a 
landscape  painter.  He  traveled  for  the  sake  of 
studyin|^  art  in  Germany  and  Austria.  In  1877 
he  contmued  his  wandering  in  Italy  and  on  the 
spot  painted  many  pictures,  such  as  ^The  View 
of  Naples  from  Capo  di  Monte ^ ;  ^Garden  at 
Monte  Carlo ^ ;  < Fountain  of  the  Villa  Borghesc,* 
scenes  in  which  he  showed  a  skilful  manage- 
ment of  bright  sunlight  effect,  and  complete 
mastery  in  handling  the  luxuriant  vegetation  of 
the  south.  His  pictures  of  mountain  forest 
scenery  in  Austria  attracted  notice  and  his 
^  Beech  Forest,^  which  was  based  on  studies  made 
near  Prerau,  Moravia,  gained  for  him  the 
^Grcat  Gold  Medal*  at  the  Berlin  exhibition  of 
1886. 

Flicker,  one  )f  the  many  local  names  of 
the  North  American  golden-winged  woodpecker 
(Colaptes  auratus).  This  name,  derived  from 
one  of  the  bird's  characteristic  calls,  is  coming 
into  far  more  general  use  than  formerly.  A  de- 
scription of  the  bird  will  be  found  under  Wooi>- 

PECKER. 

Flick'inger,  Daniel  Kumler,  American 
bishop  of  the  denon^ination  of  United  Brethren: 
b.  Sevenmile,  Ohio,  2$  May  1824.  In  1857-85  ^ 
was  corresponding  secretary  of  the  United 
brethren  Missionary  Society,  in  1885  became 
foreign  missionary  bishop,  and  in  that  capacity 
made  12  journeys  in  Afrk:a.  His  publica- 
tk>ns,  besides  a  volume  of  sermons,  mdude: 
^OfF^Hand  Sketches  in  Africa> ;  *Ethiopia> ; 
<The  Church's  Marching  Orders^ ;  ^Our  Mis- 
sionatry  Work.* 

FUedner,  Theodor,  ta'6-<!6r  fled'nSr,  Ger- 
man Lutheran  clergyman:  b.  Eppstein,  Nassau, 
Germany,  ai  Jan.  1800;  d.  Kaiserswerth  4  Oct. 
1864.  He  became  pastor  in  Kaiserswerth  182a. 
He  gradually  amassed  in  this  poor  parish  an 
endowment  fund  for  a  church,  school  and  poor- 
house.  In  1833  }ic  founded  an  asylum  for  re- 
leased female  convicts,  and  in  1835  an  infan'^: 
school,  at  Dtisseldorf,  the  earliest  in  Germany; 
a  similar  institution  was  organized  by  him  at 
Kaiserswerth,  the  year  following.  In  the  same 
year  he  founded  the  Deaconesses'  association, 
which  was  his  greatest  and  most  notable  work. 
Among  his  writings,  which  are  orincipally  de- 
votional and  educational,  may  be  mentioned 
^Das  Buch  der  Marty rer.' 

Flies,  two-winged  insects  of  the  order  Dip^ 
Ura  (q.v.),  whose  larvae  are  legless,  soft,  and 
cruciform,    and    are   termed    •maggots.*      The 


Digitized  by  V^jOOQlC 


HOUSE,  STABLE  .AND  GARDEN  FLIES 


I    Apple-worm  Fly.  2.  Orange-belted  Gadfly.  3.  Horn-fly. 

puparium.  5.  Stable-fly.  6.  Forest-fly  or  Bird-tick. 

9.  Green-bottle    Flesh-fly.  to.  Egg   of   Pomace-fly 


4.  Common  House-fly,  with  maggot  and 
7.  Meat-fly.  8.  American  Flesh-fly. 

II.  Dung-fly.  12.  Pomace-fly. 
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group  is  world-wide  in  its  distribution,  and  prob- 
ably quite  as  numerous  as  either  the  beetles,  or 
the  group  of  wasps,  bees,  ants,  etc.  It  is  now 
known  to  contain  about  40,000  species^  most 
of  which  are  incalculably  numerous  in  individ- 
uals; so  that  ^swarms'^  of  flies  is  a  proverbial 
expression.  Entomologists  believe  that  8  or  10 
times  40,000  species  really  exist  This  vast  abun- 
dance is  due  to  the  plenitude  of  their  food,  and 
to  their  fecundity;  and  it  is  accompanied  by  a 
very  high  state  of  organization,  so  that  certain 
families  of  flies  are  held  by  some  students  to 
stand  at  the  head  of  the  insect  tribe  in  speciali- 
zation of  structure.  Intellectually,  however, 
they  are  far  behind  the  Hymenoptera;  and  to  this 
fact,  to  the  small  size  and  unattractive  appear- 
ance of  most  specimens  (although  great  bril- 
liance of  color  is  to  be  found  among  some  fam- 
ilies), and  to  the  conMxaratively  uniform  and 
uninteresting  nature  of  their  metamorphoses, 
are  to  be  charged  the  relatively  small  amount 
of  study  that  has  been  ^iven  to  the  group. 
The  life-history  of  the  ordmary  flies  is  detailed 
below;  but  many  peculiarities  exist  in  other 
families  of  the  order.  *With  some,*  says  How- 
ard, ^no  eggs  are  laid,  and  living  larvae  issue 
from  the  body  of  the  female.  Such  flies  then 
become  practically  viviparous  or  ^larviparous.^ 
With  others,  although  these  are  few  in  number, 
the  development  within  ♦be  body  of  the  female 

?:oes  even  farther,  and  when  the  insect  emerges 
rom  the  body  of  its  mother  it  is  already  in 
the  pupal  condition.  Such  forms  are  called 
^pupiparous.^  ■  •  •  .Many  species  —  compris- 
ing, in  fact,  whole  families  —  are  aquatic  or  sub- 
aquatic  in  their  early  stages,  and  some  possess 
the  faculty  of  living  under  what  appear  to  be 
most  disadvantageous  conditions. ^^  Some  of  the 
flies  of  the  family  Ephydrida  (whose  eggs  or 
larvae  are  eaten  by  American  Indians, —  see  Ahu- 
atle;  Koo-chah-bee)  live  in  the  strongly  alka- 
line lakes  of  the  Far  West  where  little  else  can 
exist. 

Flies  are  mainly  day-flies,  and  fond  of  sun- 
shine, but  some  appear  only  at  night  or  in  the 
dusk;  a  section  of  th2  tribe  does  not  fly  at  all, 
being  wingless  and  parasitic.  They  live  in  the 
most  diverse  manner;  some  attack  large  ani- 
mals and  suck  their  blood ;  some  prey  on  smaller 
insects;  some  suck  honey,  and  m  search  of  it 
take  part  in  the  cross- fertilization  of  flowers  (see 
Flowers  and  Insects)  ;  and  many  find  their 
food  in  decaying  animal  and  vegetable  matter. 
A  large  number  of  dipterous*  larvae  eat  refuse 
or  carrion, —  whence  arise  serious  evils  to  man- 
kind,—  others  feed  inside  growing  vegetables; 
and  some  maggots  prey,  or  are  parasitic  upon, 
other  animals. 

A  type  of  the  group  is  found  in  the  house- 
fly (Musca  domestica),  which  represents  the 
great  family  Muscidtt,  in  which  most  of  the 
familiar  flies  about  houses  and  stables  are  in- 
cluded, and  its  life-history  represents  that  of 
its  kind  generally.  Its  eggs  are  laid  preferably 
on  horse-manure,  but  also  on  human  or  other 
excrement,  decaying  vegetables,  etc.,  and  hatch 
in  six  or  eight  hours,  producing  white  maggots. 
These  mature  in  four  or  five  days,  when  their 
skins  harden  and  turn  brown,  forming  a  pu- 
parium,  or  case,  within  which  the  true  pupa 
forms,  and  five  days  later  pves  birth  to  a  per- 
fected fly.  Thus  a  total  life  cycle  requires  in 
midsummer  only  about  ro  days,  and  a  dozen 
generations  may  thus  be  bom  in  warm  climates 


within  a  single  season.  As  each  fly  deposits  on 
the  average  120  eggs,  and  as  the  maggots  of 
1,200  house-flies  may  be  sustained  by  a  pound  of 
manure,  the  possible  rapidity  of  their  multiplica- 
tion is  apparent.  Most  flies  live  but  a  few  weeks, 
and  toward  the  end  of  the  season  they  die  with 
great  rapidity,  becoming  infested  with  reddish 
mites,  which  suck  their  juices,  or  with  fatal 
fungous  diseases  (see  Fungi).  In  warm  houses 
a  few  may  survive  a  winter,  but  as  a  rule  all 
adult  flies  die  in  the  fall,  and  the  species  sur- 
vives and  recovers  in  the  spring  from  the  eggs 
or  pupa  left  over  winter  in  the  manure-heap  or 
other  feeding-place.  It  is  plain  that  attempts 
to  mitigate  the  annoyance  and  danger  resulting 
from  many  flies  may  best  be  directed  toward  the 
destruction  of  their  eggs  and  young.  That  such 
destruction  is  desirable  and  the  duty  of  society 
is  plain  whdn  one  considers  the  vast  amount  of 
injury  these  insects  may  do.  Many  sorts  attadc 
vegetables  and  fruit,  for  example  the  hesssan- 
fly,  which  is  perhaps  the  most  destructive  insect 
in  the  United  States,  the  apple-fly,  the  gall-fKes, 
fruit'^midges,  potato-scab  gnat,  and  others. 
Others  harm  domestic  animals,  as  the  bot-flies, 
sheep-ticks,  horn-flies,  tsetse,  and  all  the  horse- 
flies, bee-killing  robber-flies  and  bee-flies,  blade- 
flies,  mosquitoes^  and  many  more.  This  cata- 
logue of  harmfulness  <to  which  can  be  opposed 
only  the  beneficial  work  done  by  the  tachinai- 
flies  which  cause  the  death,  by  parasitism,  of 
other  kinds  of  injurious  insects)  becomes  ctf 
toiall  importance,  however,  beside  the  enormotiB 
evil  flies  do  in  spreading  virulent  diseases  froth 
man  to  man  and  place  to  place.  Were  this  not 
so  it  might  be  true,  as  formerly  alleged,  that 
their  services  as  scavengers,  as  parasites,  and  in 
the  cross-fertilization  of  plants,  balanced  the 
damage  caused  by  some,  and  left  something  to 
their  credit. 

Flies  as  Carriers  of  Disease. —  Consideratton 
of  the  habits  of  house-flies  and  their  relatives 
will  show  how  prone  they  are  to  feed  upon 
excrementitious  matter,  and  to  be  attracted  t6 
any  decaying  or  puriUent  substance.  When  this 
•is  the  product  of  wounds,  sores  or  diseased 
bodies  it  is  likely  to  contain  the  germs  of  dis- 
ease ;  and  these  may  be  sucked  into  the  blood  or 
cling  to  the  body  of  the  insect.  If,  then,  the 
fly  alights  upon  a  human  being  or  a  susceptible 
animal,  and  punctures  the  skin  with  its  sucking 
proboscis  (for  ordinary  flies  do  not  J^bite,* 
properly  speaking),  it  is  likely  to  leave  in  the 
puncture  some  of  the  germs  it  has  fed  upon, 
and  so  infect  the  person  with  the  disease  to 
which  they  give  rise.  Wounds  may  thus  be 
inoculated  with  «blood-poison» ;  and  certain  dis- 
eases, grouped  as  ^myiasis*  may  arise  from 
taking  into  the  stomach,  in  eating  spoiled  vege- 
tables, minute  flies  (Anthomyia)  breeding  in 
them.  Even  vegetable  diseases  may  be  so  trans- 
mitted, as  is  the  case  with  the  *^scab*  of  potatoes, 
which,  according  to  Hopkins,  is  spread  from 
plant  to  plant  by  the  visits  of  a  fungus-gnat 
(Epidapus  scabiei). 

That  this  theoretical  transmission  of  disease 
actually  occurred  has  been  demonstrated  since 
the  latter  pArt  of  the  19th  century  by  observation 
and  experiment.  It  was  first  ascertained  of  cer* 
tain  mosquitoes,  whose  responsibility  for  much  if 
not  all  of  the  malaria  from  which  men  suffer 
was  shown.  This  may  be  found  more  fully 
treated  under  Mosquitoes  (q.v.),  where  the 
agency  of  these  small  ubiquitous  flies  in  spread* 
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mg  other  diseases  is  also  shown.  Dr.  Joseph 
Leidy  attributed  the  spread  of  gangrene  in  the 
hospitals  at  Washington  during  the  Civil  War  to 
the  flies ;  a  few  years  later  it  was  shown  that  gad- 
flies which  had  settled  upon  the  dung  of  cattle 
afflicted  with  anthrax  would  communicate  the 
disease  to  healthy  kine.  In  1888  an  Italian  in- 
vestigator showed  that  flies  fed  upon  a  bacillus 
culture  would  drop  virulent  bacilli  in  their 
/jrdare,  capable  of  infecting  new  cultures; 
further  experiments  in  India  showed  that  flies 
fed  with  a  culture  of  the  bacilli  of  bubonic 
plague  and  of  Asiatic  cholera  survived  and  con- 
veyed the  plague  to  man.  An  English  physician 
asserted  that  typhoid  fever  was  spread  by  in- 
sects; and  this  was  abundantly  proved  during 
the  prevalence  of  that  disease  in  the  military 
camps  during  the  Spanish- American  war  bf 
1898*  Flies  which  have  access  to  the  excreta  of 
patients  and  afterward  alight  up<Mi  food,  so 
mfect  the  food  that  whoever  eats  it  is  in  danger 
of  falling  ill  with  the  fever.  Howard  demon- 
strated that  the  common  house-fly  was  the  prin- 
cipal agent  in  this  transmission.  Subsequent  in- 
vestigations showed  that  the  danger  of  the  propa- 
gation by  flies  (and  other  household  insects)  was 
equally  great  in  diphtheria  and  yellow  fever.  In 
another  series  of  cases,  as  among  mosquitoes, 
the  fly  acts  as  intermediary  host  for  disease 
germs  which  develop  in  its  blood  to  the  point 
where  they  are  virulent  when  introduced  into 
.the  circulation  of  man  or  beast.  Such  is  the 
case  with  the  African  tsetse  fly  (q.v.),  which 
transmits  a  greatly  dreaded  cattle*disease.  The 
purulent  ophthalmia,  known  as  'pink-eye,'  and 
particularly  prevalent  in  the  South,  is  facilitated 
by  minute  gnats  of  the  genus  Hippelates. 

Drw  L.  O.  Howard,  of  the  United  States 
Department  of  Agriculture,  has  given  special 
attention  to  this  matter,  and  has  found  that  no 
kss  than  yy  species  of  flies  frequent  human 
excrement  and  are  therefore  liable  to  obtain  and 
carry  disease  germs.  As  the  innumerable  insects 
themselves  are  beyond  reacfa^  the  measures  for 
protection  must  be  preventive.  Dr.  Howard 
says  that  in  order  to  avoid  epidemics  of  typhoid 
fever  it  is  necessary  to  abolish  the  box  privy, 
prevalent  in  rural  and  village  districts,  and 
substitute  earth-closets,  where  water-closets  can- 
not be  installed;  to  place  stable  manure  in 
receptacles  and  treat  it  with  chloride  of  lime  to 
destroy  the  maggots,  throwing  a  shovelful  over 
each  day's  addition.  Pantries,  dining-rooms  and 
kitchens  should  be  carefully  screened  to  keep 
out  flies;  and  especial  pains  taken  in  summer  to 
Irtep  flies  out  of  sick-rooms.  Detailed  instruc- 
tions and  the  reasons  for  them  are  given  by 
Howard  in  his  pamphlet,  ^How  Insects  Affect 
Health  in  Rural  Districts,^  issued  as  Farmers' 
Bulletin  155,  by  the  United  States  Department 
of  Agriculture- 

Classtfication. —  The  classification  of  the 
Diptera  has  proved  difficult.  An  early  division 
was  based  on  the  structure  of  the  antennae: 
Nemocera  —  those  having  the  antenna  thread^ 
like  and  with  6  to  36  joints;  and  Brachycera, 
those  with  the  antenna  three-jointed  and  bristle- 
Hke.  A  later  and  more  widely  accepted  subdivi^ 
sion  was  based  upon  the  way  the  pupa-case  splits 
on  emergence  of  the  fly ;  in  the  Orthorapha,  the 
pups  escape  from  the  larval  skin  through  a 
T-sbaped  orlfloe;  in  i  the  Cyclorapha  the  pupae 
escape  through  a  circular  opening  at  the  anterior 
dad*   .  Aiherkan    entomologists,    following    the 


special  investigations  of  D.  W.  Coquillet,  now 
usually  divide  the  order  into  two  sub-orders 
based  upon  the  character  of  the  mouth-parts, 
and  characterized  as  follows: 

Sub-order  Proboscidea. —  Antennae  conspic- 
uous, inserted  at  upper  end  of  the  face,  some- 
times many-jointed,  proboscis  usually  furnished 
with  terminal  lips,  body  rather  soft  and  brittle, 
legs  approximated,  wings  usually  present  and 
frequently  furnished  with  a  discal  cell;  adults 
oviparous  or  larviparous,  never  in  all  their 
stages  living  externally  on  mammals,  birds,  or 
honey-bees. 

In  this  group  are  placed^  in  order,  the  follow- 
ing important  families:  Tjfutida  (crane-flies), 
Culicida  (mosquitoes),  Cectdotnyiida  (gall- 
gnats),  Mycetophilida  (fungus-gnats),  5fm- 
uUida  (black-flies),  Leptidtt  (snipe-flies),  Stra- 
tiomyiid(F  (soldier-flies),  Tabanida  (horse-flies), 
Bomb^iida  (bee-flies),  Asilida  (robber-flies), 
Syrphida  (syrphus-flies),  CBsiridiB  (bot-flies), 
Tttchinidif  (tachina-flies),  Sarcophagidte  (flesh^ 
flies),  Muscid<B  (house-flies),  Anthomyiida 
(fruit-flies),  Trypetidep  (fruit-flies),  Ephydridm 
(edible  salt-water  flies),  and  Oscinidci  (grass- 
stem  flies) ;  besides  various  less  important  ones, 
Each  is  more  particularly  described  elsewhere  iq 
this  work. 

Sub-order  Eproboscidea.—r  Antcnnx  usually 
inconspicuous,  commonly  inserted  near  the  mid« 
die  of  the  sides  of  the  face,  and  composed  of 
from  one  to  three  joints,  the  apex  furnished 
with  a  style  or  bearing  several  long  bristly 
hairs,  proboscis  never  furnished  with  terminal 
lips,  body  integument  tough  and  leathery,  legs 
on  one  side  of  the  body  usually  widely  separated 
from  those  on  the  other  side,  wings,  when  pres- 
ent, never  furnished  with  a  discal  cell;  adults 
pupiparous,  living  externally  upon  mammals, 
birds  or  honey-bees. 

This  second  sub-order  comprises  only  two 
families,  the  parasitic  bird-ticks  (HippoboscidiF) 
and  the  bat-ticks  (Nycteribidiidce) ,  which  owe 
their  vernacular  names  to  their  resemblance  to 
true  ticks  in  appearance  and  habits. 

Bibliography.— L.  O.  Howard's  <  Insect 
Book^  (New  York  1901)  contains  the  latest  and 
most  fully  illustrated  general  account  of  the 
flies,  and  also  a  large  list  of  books  on  the  sub- 
ject, especially  those  relating  to  systematic  de- 
scription. S.  W.  Williston  has  an  excellent 
illustrated  account  in  <The  Standard  Natural 
History,^  Vol.  II.  His  ^Manual  of  American 
Diptera>  (New '  Haven  1896) ;  Comstock's 
< Manual  for  the  Study  of  Insects^  (Ithaca, 
N.  Y.,  1895)  ;  Packard's  <Half  Hours  with  In- 
sects,^  and  ^Text-Book  of  Entomology* ;  and 
Miall's  *  Natural  History  of  Aquatic  Insects* 
(1895),  way  be  consulted  with  profit. 

Flight  Flight,  strictly  speaking,  is  pro- 
gress through  the  air  tn  any  desired  direction 
by  an  agent  or  object  heavier  than  the  air,  as 
opposed  to  the  floating  of  an  object  lighter  than 
the  air,  such  as  a  balloon.  Animals  accomplish 
flight  mainly  by  means  of  wings,  which  may  be 
special  organs  as  in  the  insects,  or  modified 
fore  legs,  as  in  the  case  of  bats  and  birds.  The 
wings  of  insects  are  always  thin  membranes  sup- 
ported by  a  stiffer  framework.  In  bats  they  con- 
sist of  extensible  membranes  stretched  over  the 
immensely  elongated  fingers  and  joined  also  to 
the  sides  of  the  body  and  the  hind  legs.  The 
wings;  of  birds  are  composed  of  lon^  stiffened 
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feathers  attached  to  the  rudimentary  fingers  and 
to  the  bones  of  the  forearm;  the  individual 
feathers  overlapping  one  another  so  as  to  form 
a  continuous  more  or  less  arched  surface.  The 
tail  feathers  constitute  another  sail  area  which 
plays  an  important  part  in  flight,  while  in  many 
bats  a  continuation  of  the  flight-membrane  be* 
tween  the  hind  legs  has  much  the  same  func- 
tion. 

Besides  these  special  organs  the  structure  of 
aerial  creatures  is  modifled  in  many  other  re- 
spects with  a  view  to  facilitating  flight.  Thus 
the  hollow  bones  of  birds  are  lighter  than  the 
solid  bones  of  terrestrial  animals  and  relieve 
birds  of  much  unnecessary  weight;  while  the 
general  shape  of  the  bird's  body  and  the  smooth 
rounded  contour  of  its  feather  covering  are 
calculated  to  give  the  least  possible  resistance 
to  the  air  during  flight.  Birds  are  also  pro- 
vided with  large  distensible  air  sacs  under  the 
skin,  the  function  of  which  has  been  a  matter 
of  much  dispute,  but  which,  as  suggested  by 
von  Leudenfeld,  may  aid  in  shifting  the  centre 
of  gravity  of  the  body^  a  matter  of  the  utmost 
importance  to  the  bird  m  holding  to  its  course  or 
in  turning  in  flight.  The  centre  of  gravity,  we 
may  note,  is  also  kept  well  below  the  plane  of  the 
wings  by  the  distribution  of  the  heaw  parts  of 
the  body  on  the  pectoral  side.  So  that  as  the 
bird  flies  the  heavy  breast  muscles,  which  con- 
stitute the  bulk  of  its  weight,  are  well  down 
while  the  wings  are  attached  to  the  back  of  the 
thorax.  Thus  the  body  becomes  essentially  a 
weight  hung  directly  below  an  outstretched  sail 
area. 

So  much  for  the  general  structure  of  flying 
creatures.  Turning  now  to  the  principles  of 
flight  we  have  as  the  main  agencies  (i)  the  mus- 
cular propulsion  on  the  part  of  the  bird ;  (2)  the 
support  offered  to  the  *sail  area*  by  the  air; 
(3)  the  force  of  the  wind  both  in  raising  and 
in  propelling  the  bird.  Mechanical  and  physi- 
cal problems  are  involved  in  the  study  of  flight 
which  it  will  be  impossible  to  consider  here,  but 
one  or  two  principles  may  be  mentioned  which 
are  of  fundamental  importance,  and  the  appli- 
cation of  which  may  be  seen  in  all  forms  of 
flight.  We  know  that  the  resistance  (that  is, 
support)  of  the  air  to  a  flat  surface  is  greatly 
increased  when  the  surface  is  traveling  rapidly 
through  the  air  in  its  own  plane,  and  it  follows 
that  when  a  bird  is  once  on  the  wing  the  buoy- 
ancy of  the  air  relative  to  it  is  greatly  height- 
ened; and  having  gained  a  certain  momentum 
it  will  be  possible  for  the  bird  to  sail  some  dis- 
tance without  loss  of  altitude.  Again  when  a 
flat  surface  is  sailing  diagonally  through  the 
air  the  maximum  pressure  (that  is,  support)  of 
the  air  is  not  under  the  centre  of  the  surface, 
but  under  the  forward  edge.  It  is  on  this  prin- 
ciple that  we  find  a  tendency  to  force  up  the 
anterior  edge  of  the  wings  of  a  sailing  bird 
and  in  order  to  counteract  it  the  bird  is  com- 
pelled to  shift  the  centre  of  gravity  of  its  body 
farther  forward.  To  do  this  it  may  draw  the 
wings  back,  spread  the  tail  or  perhaps  extend 
the  head  and  neck.  On  the  same  principle  to 
turn  the  direction  of  flight  it  is  merely  neces- 
sary to  flex  or  raise  one  wing  or  one  side  of 
the  tail.  Flight  proper  may  be  of  two  sorts,  (i) 
by  flapping  the  wings,  and  (a)  by  soaring.  The 
former  is  the  most  familiar  and  is  practised  by 
all  birds,  while  the  latter  is  possible  only  for 


birds  of  large  expanse  of  wing,  such  as  vul- 
tures, eagles,  gulls,  etc. 

In  taking  flight  it  is  very  important  for  the 
bird  to  ^get  a  start,'^  as  we  say;  that  is,  to 
acquire  some  relative  velocity,  and  to  accom- 
plish this  we  often  see  birds  which  arc  about  to 
fly  run  along  the  ground  for  a  few  steps  or  flap 
along  the  surface  of  the  water,  while  starting 
head  toward  the  wind  with  wings  properly 
spread  accomplishes  the  same  result  Rising  into 
still  air  by  flapping  is  very  laborious  work  and 
some  heavy-bodied  birds,  as  the  loons,  for  in- 
stance, are  utterly  unable  to  take  flight  when 
confined  within  a  small  area. 

When  once  in  the  air  and  fairly  started  in 
flight  the  wing  action  is  far  less  laborious  than 
at  the  start,  and  the  upward  stroke  is  often 
relative  to  the  body  only  and  not  necessarily  a 
muscular  effort.  When  this  stroke  is  active,  the 
individual  feathers,  as  instantaneous  photographs 
show  us,  are  more  or  less  separated  to  reduce 
the  resistance  of  the  air  on  the  recovery.  Most 
birds  mingle  flapping  and  straight  sailing  in 
various  ways,  and  when  once  on  the  wing  flight 
is  mainly  a  matter  of  presenting  their  sail  area 
to  the  air  currents  in  such  a  way  as  to  gain 
the  greatest  benefit  from  them. 

Soaring  is  flight  in  circles  with  set  wings 
and  without  any  visible  muscular  action  on  the 
part  of  the  bird.  In  spite  of  this  the  bird  is  able 
to  mount  higher  and  higher  in  the  air,  gaining 
impetus  enough  on  the  flight  with  the  wind  to 
carry  it  above  its  initial  altitude  when  returning 
on  the  other  half  of  the  circle  against  the  wind. 
Many  theories  have  been  advanced  to  explain  the 
^soaring  bird,*  some  of  them  purely  fantastic,  but 
the  true  solution  of  the  problem  seems  still  to  be 
lacking.  Suffice  it  to  say  that  this  method  of 
flight  is  possible  only  in  the  presence  of  cur- 
rents of  air,  and  that  the  unequal  velocity  of 
air  at  different  altitudes  doubtless  has  much  to 
do  with  it. 

Aeronauts  naturally  look  to  birds  for  sug- 
gestions in  artificial  flight,  and  the  great  su-* 
periority  which  they  exhibit  over  the  best  flsring 
machine  so  far  constructed  may  be  seen  in 
Prof.  Langly's  comparison  of  his  aerodrome 
which  has  repeatedly  flown  from  a  half  to  three 
quarters  of  a  mile,  with  a  condor.  The  machine 
with  a  weight  of  30  pounds  and  a  supporting 
area  of  54  square  feet  is  driven  by  an  engine 
of  one  and  a  half  horsepower,  while  the  bird 
weighing  17  pounds  has  a  sail  area  of  only 
9.85  square  feet  and  a  propelling  power  of  but 
.043  horsepower.  Birds  vary  very  much  in 
wing  power  according  to  their  method  of  flight ; 
the  humming-bird  and  pigeon  being  abundantly 
supplied  with  wing  muscles  to  maintain  their 
rapid  strokes,  while  the  frigate-bird,  a  notorious 
^sailer,'  is  remarkably  weak  in  muscular  devel- 
opment. The  speed  of  flying  birds  also  varies 
greatly.  The  best  flyers  of  which  we  have  defi- 
nite record  are  the  carrier  pigeons,  which  travel 
from  30  to  50  miles  an  hour,  while  an  albatross, 
caught  and  tagged  by  sailors,  was  recaptured, 
according  to  Lucas,  12  days  later,  3,150  miles 
distant. 

Our  familiar  small  birds  do  not  travel  at 
anything  like  such  a  rate,  but  their  endurance 
is  very  great,  as  we  can  realize  in  view  of  their 
migrations,  which  often  reach  from  the  northern 
United  States  to  equatorial  South  America, 
while  the   small  waders  travel   from  one  end 
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•f  the  hemisphere  to  the  other.  See  Migra- 
tion. 

Flying  creatures  occur  among  mammals,  rep- 
tiles, and  fishes.  The  extinct  pterodactyls  were 
evidently  experts  on  the  wing,  and  some  of 
them  constituted  the  largest  flying  animals  of 
which  we  have  any  record.  Of  mammals  the 
bats  arc  the  only  true  flyers,  the  flying  squirrels 
and  lemurs  having  merely  parachute-like  ex- 
pansions of  skin  on  the  sides  of  the  body  which 
when  the  legs  are  stretched  out  enable  them  to 
sail  obliquely  downward  from  the  tree  tops  to  the 
lower  branches. 

In  the  flying-fish  (q.v.)  there  is  an  enormous 
development  of  the  pectoral  fins  which  simulate 
wings.  Their  flight,  however,  consists  only  of 
a  short  sail  through  the  air  on  an  impetus  gained 
as  they  leap  from  the  waves  with  the  fins 
rigidly  extended. 

Consult:  E.  J.  Marcy,  ^Vol  dcs  Oiseaux^ 
(Paris  1890) ;  Prof.  Chas.  S.  Roy,  article 
< Flight,^  in  <  Newton's  Dictionary  of  Birds^ 
(i8g6) ;  Prof.  S.  P.  Lan^ley,  <The  Greatest  Fly- 
ing Creature,^  Smithsonian  Report  1901. 

Ffightless  Birds.  Certain  birds  are  quite 
unable  to  fly,  or  fly  very  poorly,  or  use  their 
wings  only  as  paddles  or  balancers,  or  in  ex- 
treme cases  have  lost  not  only  the  use  of  wings, 
but  the  wings  themselves  have  disappeared.  Ex- 
amples of  this  degeneration  will  be  found  treated 
of  in  the  articles  upon  Apteryx;  Dodo;  Gare- 
FowLS;  MoA]  Ostrich;  Penguin;  Ratit-e; 
Solitaire. 

Flinch,  a  card  game  said  to  have  had  its 
origin  in  Kalamazoo,  Mich.,  and  to  have  been 
invented  by  a  man  named  Flinch.  The  game  is 
played  with  a  pack  of  150  cards,  numbered  con- 
sccutivelv  from  1  to  15,  there  being  10 
cards  of  each  numeral  All  are  of  the  same 
color;  there  are  no  hearts,  diamonds,  clubs  or 
spades,  and  the  court  cards,  are,  of  course,  also 
missing.  The  cards  are  shuffled,  and  10  cards 
are  dealt  to  each  player  for  his  flinch  pile,  then 
5  more  to  each  to  play  with.  Each  player 
must  place  his  flinch  stack  face  up,  with  only 
the  top  card  exposed.  The  other  five  cards  are 
kept  in  hand,  spread  out  like  a  fan  to  see  the 
numbers,  for  flinch  has  not  as  yet  the  dignity  of 
indexed-edged  cards.  The  object  of  the  game 
is  to  get  rid  of  the  flinch  pile,  and  whoever  first 
succeeds  wins  the  game.  To  this  end  the  flinch 
pile  must  be  played  from  whenever  possible. 
When  this  is  not  done,  the  opponent  will  call 
^^flinch,®  and  the  player  will  have  to  draw  a 
card  from  the  opponent's  flinch  pile  and  place  it 
on  the  bottom  of  his  own.  In  case  two  or  more 
of  the  opponents  call  ^^flinch'^  at  the  same  time, 
the  negligent  player  must  draw  a  card  from  the 
pack.  The  game  may  be  played  by  any  num- 
ber from  two  to  eight.  Alter  shuffling,  the  en- 
tire pack  is  usually  stacked  up  criss-cross  into 
hands  of  five,  to  facilitate  drawing  new  hands. 

Flinck,  Govaert,  Dutch  painter:  b.  Cleves 
25  Jan.  161 5;  d.  Amsterdam  2  Feb.  1660.  At 
Amsterdam,  where  he  took  up  his  permanent 
residence,  he  became  a^  pupil  of  Rembrandt, 
whose  manner  and  technique  he  so  closely  imi- 
tated that  he  comes  nearer  to  the  master  than 
any  other  of  his  pupils,  with  the  exception  of 
Eeckhout.  He  was  much  sought  after  as  a 
portrait  painter,  and  has  also  left  many  religious 
pictures  and  a  few  genres,  such  as  ^Die  Wach- 


stube,^  which  is  equally  Rembrandtesque  in  sub* 
ject,  conception  and  treatment. 

Flind'ers,  Matthew,  English  navigator:  b. 
Donington,  Lincolnshire,  England,  10  March 
1774;  d.  London  19  July  1814.  He  did  much 
toward  mapping  out  the  coastline  of  Australia. 
In  his  first  voyage  of  discovery  lie  started  in 
1795  from  Port  Jackson,  and  skirting  the  south- 
east coast  reached  Van  Diemen's  Land.  In  a 
subsequent  voyage  of  discovery,  on  which  he 
was  despatched  by  the  British  government  with 
but  poor  equipment,  he  sailed  along  the  south 
coast  to  Cape  Leeuwin,  and  the  bay  which  now 
bears  his  name.  He  next  explored  the  cast 
coast  of  Australia,  from  Port  Stephens  to  Cape 
Palmentone;  threaded  the  formidable  Barrier 
Reefs,  and  coasted  the  Gulf  of  Carpentaria. 
Then  turning  back  he  made  for  Europe,  by  way 
of  Sydney.  He  was  shipwrecked  on  this  voy- 
age and  detained  by  the  French  in  Isle  de  France 
for  seven  years.  From  the  effects  of  this  im- 
prisonment he  never  recovered.  On  his  arrival 
home  he  published  ^A  History  of  Terra  Aus- 
tralis.>  The  coast  of  South  Australia  was  long 
called  after  him  Flinders  Land.  His  name  is 
still  attached  to  the  southernmost  county  in 
Ejrre  Peninsula,  and  to  Flinders  Island,  off  that 
coast ;  to  the  Flinders  Range  in  South  Australia, 
rising  near  the  head  of  Spencer  Gulf,  and  run- 
ning north  (highest  peaks,  3,100  feet) ;  also  to 
a  town  in  Victoria,  61  miles  southeast  of  Mel- 
bourne.     See  Life  by  Thynne  (1896). 

Flindcrs-Petrie,  William  M.  See  Petbie, 
William  Matthew  Flinders. 

Flindersia  (named  after  Captain  Matthew 
Flinders),  a  genus  of  trees  of  the  order  Meli- 
acea,  allied  to  the  nnahogany,  to  which,  however, 
it  is  generally  inferior.  Tlie  trees  of  this  genus 
are  tall,  with  a  correspondinglv  great  diameter, 
and  furnish  large  quantities  of  valuable  timber. 
F.  aus traits,  the  Queensland  ash,  is  used  in  Aus- 
tralia for  staves,  etc;  F.  oxleyana  is  a  hard- 
wood tree  yielding  excellent  material  for  cab- 
inet-work, and  also  furnishing  a  yellow  dye. 
The  wood  of  F.  greavesii  is  used  in  house- 
building, for  which  it  is  well  adapted  by  its 
durability. 

Flint,  Austin,  American  physician:  b. 
Petersham,  Mass.,  30  Oct.  1812;  d.  New  York 
13  March  1886.  He  was  graduated  at  the  medi- 
cal department  of  Harvard  College  in  1833. 
After  practising  in  Northampton,  Mass.,  Boston, 
and  Buffalo,  where  he  established  the  Buffalo 
^Medical  JournaP  in  1846,  he  was  one  of  the 
founders,  and  for  six  years  a  professor,  of  the 
Buffalo  Medical  College.  He  was  a  professor 
in  Louisville  University  1852-6 ;  professor  of 
pathology  in  the  Long  Island  College  Hospital 
m  1 86 1 -8;  president  of  the  New  York  Academy 
of  Medicine  in  1872-5,.  and  of  the  American 
Medical  Association  in  1884.  He  was  the  author 
of  numerous  text-books,  clinical  reports  and 
medical  papers. 

Flint,  Austin,  American  physician,  son  of 
the  preceding:  b.  Northampton,  Mass.,  28  March 
1836.  He  was  graduated  from  the  Jefferson 
Medical  College,  Philadelphia,  1857,  and  remov- 
ing to  New  York  in  1861  became  professor  of 
physiology  in  Bellevue  Hospital  Medical  Col- 
lege, and  surgeon-general  in  1874.  He  has  pub- 
lished ^Text-book  of  Human  Physiology ^ 
< Physiology  of  Man;  <The  Source  of  Muscular 
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Power ^ ;  ^demical  Examinations  of  Urine  in 
Disease^ ;  etc. 

Flint,  Grover    (originally   Flint   Grover), 

American  writer:  b.  New  York  27  June  1867. 
He  was  graduated  at  Harvard  in  18S8  and  from 
1892-4  served  in  the  United  States  army  as 
cavalryman.  In  1896  he  went  to  Cuba  and 
served  with  a  Cuban  insurgent  army,  and  re- 
turning to  the  United  States,  some  months  later, 
married  a  daughter  of  John  Fiske  (q.v.).  He 
served  in  Cuba  in  the  Spanish- American  war 
and  subsequently  went  to  the  Philippines  as  a 
lieutenant    of    volunteers.    He    has    published 

<  Marching  With  Gomez,  With  Historical  In- 
troduction by  John  Fiske^  (1898). 

Flint,  Timothy,  American  author:  b. 
North  Reading,  Mass.,  11  July  1780;  d.  Salem, 
Mass.,  16  Aug.  1840.  He  was  a  Congregational 
minister  during  1812-4;  subsequently  he  devoted 
himself  to  editorial  work,  descriptive  writing, 
and  fiction.  In  these  departments  his  most  im- 
portant work  is  included  in:  ^The  Geography 
and  History  of  the  Mississippi  Valley^ ;  <  Indian 
Wars  in  the  West>;  and  <  Francis  Berrian>; 
<Georg^  Mason;  >  and  <The  Shoshone  Valley. > 

Flint,  Weston,  American  librarian:  b. 
Pike,  N.  Y.,  4  July  1835;  d.  Washington, 
D.  C,  6  April  1906.  He  was  graduated  at 
Union  College  in  i860,  and  at  the  law  depart- 
ment of  Columbia  University  in  1877.  He  was 
United  States  consul  to  China  187 1-4;  librarian 
of  the  Scientific  Library,  United  States  Patent 
Office,  in  1877-87;  and  was  appointed  librarian 
and  secretary  ot  the  board  of  trustees  of  the 
Public  Library  in  Washington  in  1898.  His 
publications  include:  < Catalogue  of  the  Library 
of   the   United    States    Patent   Office^     (1878); 

<  Catalogue  of  Additions  to  the  Library  of  the 
United  States  Patent  Oflfcc.  i878-82> ;  and  < Sta- 
tistics of  Libraries  in  the  United  States,  Canada, 
and  Washington'    (1893). 

Flint,  Mich.,  a  city  and  county-scat  of 
Genesee  County,  on  the  Flint  River  and  on  the 
Chicago  and  Grand  T.  and  the  Flint  and  P.  M. 
R.R.'s ;  64  miles  northwest  of  Detroit.  Flint  has 
a  court-house,  the  State  Institution  for  the  Deaf 
and  Dumb,  a  private  retreat  for  the  insane,  a 
high  school,  waterworks,  gas  and  electric  lights, 
public  library,  a  national  bank,  and  several  daily, 
weekly,  and  monthly  periodicals.  It  has  saw- 
mills, carriages  and  wagon  factories,  flour-  and 
woolen-mills,  bicycle-works,  brewery,  etc.,  and 
many  new  and  extensive  plants  for  the  manu- 
facture of  automobiles.    Pop.   (1910)  38,550. 

Flint,  or  Flintshire,  North  Wales,  a  mari- 
time county  having  on  the  north  the  Irish  Sea 
and  on  the  east  the  river  Dee  and  Cheshire,  with 
the  county  of  Denbigh  on  the  west.  Its  area  is 
256  square  miles,  and  it  is  the  smallest  county  in 
Wales.  The  low  and  sandy  coast  becomes  fertile 
along  the  estuary  of  the  Dee.  A  range  of  hills 
running  parallel  to  the  Dee  rises  in  the  highest 
l>art  to  825  feet.  The  Carboniferous  rocks  un- 
derlie Flintshire,  and  the  chief  minerals  are  coal, 
iron,  copper,  lead^  zinc,  and  limestone.  Mining 
is  the  principal  industry,  and  there  are  some 
manufactures  of  cotton,  pottery,  chemicals,  etc. 
The  chief  towns  are  Flint,  St.  Asaph,  Mold, 
Holywell,  and  Hawarden. 

Flint,  Wales,  a  market  town  and  seaport, 
in  Flintshire,  13  miles  southwest  of  Liverpool. 
It  has  a  handsome  parish  church  in  the  Gothic 


style,  erected  in  1848.  Near  the  town,  on  the 
shore  of  the  estuary,  stands  the  ancient  castle 
of  Flint,  an  object  of  some  historical  interest. 
It  was  completed  by  Edward  I.,  and  was  the 
prison  of  Richard  II.  It  has  remained  in  ruins 
since  1667.  Flint  is  on  the  Chester  and  H.  R.R. 
Pop.  about  5,000. 

Flint,  a  massive  variety  of  quartz,  some- 
what resembling  chalcedony,  but  more  opaque, 
and  commonly  of  a  gray  or  smoky-brown  color, 
darker  in  the  interior  than  on  the  surface. 
It  occurs  abundantly  in  the  United  States  and  in 
various  other  parts  of  the  world.  In  England 
and  France  it  occurs  chiefly  in  the  chalk  forma- 
tions, and  a  microscopic  examination  of  it  often 
shows  the  remains  of  diatoms  and  other  minute 
organisms,  from  whose  silicious  skeletons  the 
silica  of  the  flint  was  doubtless  largely  derived. 
In  other  cases  the  flint  was  probably  formed  by 
the  replacement  of  lime  by  silica  held  in  solution 
by  the  ground  water.  The  coloring  matter  of 
flint  is  chiefly  carbonaceous  matter,  with  some 
iron  sesquioxide.  Flint  was  used  for  many  ages 
in  the  manufacture  of  stone  implements,  a  use 
for  which  it  is  well  adapted  by  its  hardness, 
and  also  from  the  fact  that  it  breaks  with  a 
conchoidal  fracture,  leaving  sharp  cutting  edges. 
Previous  to  the  invention  of  matches,  flints  were 
greatly  used  for  the  production  of  fire,  the  flint 
being  struck  repeatedly  against  a  piece  of  steel, 
from  which  it  detached  small  particles  that  were 
rendered  red-hot  by  the  friction.  These  were 
caused  to  fall  into  a  mass  of  very  dry  and  highly 
inflammable  matter,  known  as  *tinder  *  which 
took  fire  from  them  as  dry  grass  beside  a 
railroad  takes  fire  from  the  sparks  of  pass' 
ing  locomotives.  Before  the  invention  of  the 
percussion  cap,  flints  were  also  used  on  musket 
locks,  for  igniting  the  powder. 

Flint  Glass.     See  Glass. 

Flint  Implements,  tools,  weapons,  etc, 
made  of  silicious  or  flinty  stones ;  a  term  par- 
ticularly denoting  implements  used  by  man  be- 
fore the  use  of  metals.      See  Stone  Age. 

Flint  Mill,  (i)  In  pottery,  a  mill  in  which 
burnt  flints,  having  been  i)reviously  stamped  to 
reduce  them  below  a  certain  size,  are  ground  to 
powder  for  mixing  with  clay  to  form  slip  for 
porcelain.  The  flint-mill  is  a  strong  circular 
pan  10  or  12  feet  in  diameter,  having  a  bottom 
of  quartz  or  feldspar  blocks,  and  a  runner  or 
runners  of  hard  silicious  stone,  called  chert,  lime 
in  any  form  being  inadmissible,  as  it  forms  a 
flux  for  the  other  material  which  would  vitrify 
in  the  seggars  or  become  blistered  by  the  escape 
of  carbonic  acid.  (2)  In  mining,  a  mode  for- 
merly adopted  for  lighting  mines,  in  which  flints 
studded  on  the  surface  of  a  wheel  were  made  to 
strike  against  a  steel,  the  blows  producing  a 
quick  succession  of  sparks,  which  lighted  the 
miner  at  his  work. 

Flint  River,  one  of  the  largest  rivers  it: 
Georgia,  rising  near  Atlanta  and  flowing  300 
miles  to  the  Gulf.  It  drains  an  area  of  8,cnfi 
square  miles. 

Flintlock,  the  old-fashioned  lock  for  fire- 
arms, in  which  the  cock  held  a  piece  of  flint, 
and  came  glancing  down  upon  the  steel  cap  of 
the    pan    which    contained    the    priming.    See 
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Floating  Battery,  a  vessel  strengthened  so 
as  to  be  shot-proof,  or  as  nearly  so  as  possible, 
and  intended  for  operating  in  comparatively 
smooth  water,  for  defending  harbors  or  attack- 
ing fortifications.  The  most  notable  attempt  to 
make  use  of  floating  batteries  against  maritime 
fortresses,  till  the  time  of  the  Crimean  war,  was 
during  the  siege  of  Gibraltar  in  1782,  when  bat- 
teries of  this  description,  invented  by  the 
Chevalier  d'Ar^on,  were  employed  at  first  with 
considerable  effect.  On  this  occasion,  however, 
they  turned  out  in  the  end  a  complete  failure, 
being  destroyed  by  the  red-hot  snot  directed 
against  them  from  the  fort.  After  this  failure 
no  more  attention  was  paid  to  them  until  Na- 
poleon III.  suggested  the  use  of  floating  bat- 
teries, protected  by  iron  plates,  in  attacking  the 
Russian  fortresses  in  the  Black  Sea  and  the 
Baltic.  The  suggesticxi  was  actually  carried  out. 
and  the  floating  batteries  then  constructed 
proved  very  effective  in  1855,  during  the  opera- 
tions against  Sveaborg  and  Kinbum,  as  well  as 
on  subsequent  occasions. 

Floating  Bridge.     See  Bridge. 

Floating  Docks.     See  Docks. 

Floating  Fern.  See  Filicales  (4),  under 
Ferns  and  Fern  Allies. 

Floating  Gardens.    See  Floating  Islands. 

Floating  Houses,  abodes  so  constructed 
as  to  be  movable  at  will  upon  the  surface  of  a 
river  or  other  water.  Floating  houses  form 
whole  streets  in  Bangkok,  being  anchored  in 
rows  and  capable  of  being  moved  from  one  posi- 
tion to  another.  From  the  depth  of  water,  large 
vessels  of  from  200  to  300  tons  burden  can  sail 
up  to  this  picturesque  town  and  jpass  alongside 
the  houses  of  the  inhabitants.  These  floating 
houses  are  made  of  bamboo  stems,  wicker-work, 
and  palms,  with  a  veranda  in  front;  and  they 
are  built  on  large  rafts.      See  Bangkok. 

Floating  Islands,  islands  formed  either  hj 
the  aggregation  of  driftwood  in  rivers  and  the 
deposition  thereon  of  soil  and  vegetable  matter, 
or  by  the  detachment  of  portions  of  a  river-bank 
or  lake-shore.  Tall  trees  are  sometimes  seen 
standing  erect  on  such  islands  as  they  are  car- 
ried down  by  the  river  current.  Floating  islands 
are  sometimes  seen  50  or  100  miles  distant  from 
the  mouth  of  the  large  rivers  of  America,  Asia 
and  Africa.  Portions  of  the  alluvial  soil  from 
river-deltas,  held  together  by  the  roots  of  man- 
groves and  other  trees,  are  sometimes  detached 
by  hurricanes  or  typhoons  and  then  swept  out  to 
sea;  such  islands  have  been  met  with  in  the 
Philippines,  in  the  seas  of  the  East  Indies,  and 
in  the  Pacific.  A  floating  island  is  mentioned 
by  Herodotus  as  existing  in  Egypt.  Others  were 
known  to  Roman  writers.  Those  on  Lake 
Vadimona  were,  according  to  the  younger  Pliny, 
capable  of  supporting  sheep.  Loch  Lomond  in 
Scotland  long  possessed  a  floating  island,  which 
has  now,  however,  disappeared  or  become  at- 
tached to  one  of  the  stationary  islands  of  the 
loch.  In  Ireland  large  masses  of  peat  float  about 
some  of  the  bogs.  In  England,  in  Lake  Der- 
wentwater,  there  is  an  instance  of  an  island 
which  appears  and  disappears  from  time  to  time 
in  the  same  spot.  Perhaps  the  most  satisfactory 
of  the  many  theories  which  have  been  proposed 
to  account  for  this  phenomenon  is  that  which 
attributes  its  rising  {rom  the  bottom  of  the  lake. 


where  it  ordinarily  rests,  to  the  permeation  of 
its  mass  by  marsh-gas  during  hot  weather,  the 
upward  motion  being  assisted  by  the  growth  of 
buoyant  water-plants  on  its  surface.  Between 
1696  and  1829,  similar  islands  were  observed  at 
irregular  intervals,  generally,  however,  after 
great  droughts  and  violent  storms,  in  Lake 
R&lan^  in  the  Swedish  province  of  Sm&land. 
Oceanic  floating  islands  sometimes  perform  im- 
portant service  in  the  transportation  of  v^etable 
seeds  from  place  to  place,  also  in  the  distribu- 
tion of  animal  species,  by  carrying  insects,  land 
moUusca,  and  small  mammalia,  more  rarely  rep- 
tiles. Darwin  met  with  islands  floating  on  Lake 
Tagua-Cagua  in  Chile  which  passed  from  side 
to  side  of  the  lake  and  carried  cattle  and  horses 
as  passengers.  In  Northern  India,  and  on  the 
borders  of  Tibet,  and  Persia^  floating  gardens 
are  often  erected  by  the  natives,  for  the  pur- 
pose of  raising  melons,  cuctmibers,  and  other 
similar  vegetables  and  plants,  which  require  a 
very  aqueous  soil  for  their  cultivation.  These 
gardens,  however,  are  of  a  very  fragile  naturer 
and  rarely  exceed  a  foot'  in  depth  of  soil,  their 
prime  structure  being  composed  of  wicker-work, 
interlaced  with  reeds  and  wattles,  and  covered 
with  matting,  over  which  the  earth  is  placed.  In 
the  Vale  of  Cashmere  the  lakes  contain  floating 
gardens  devoted  to  the  same  purpose,  but  these 
arc  in  reality  portions  of  the  marshy  ground 
made  to  float  artificially  by  cutting  through  the 
roots  of  the  reeds  and  other  plants  about  two 
feet  below  the  surface.  The  Chinese,  too,  de- 
vote considerable  attention  to  this  style  of  horti- 
culture, but  more  by  way  of  ornamentation. 
Floating  gardens,  or  chinampas,  also  existed  in 
Mexico  before  the  Spanish  conquest  Qavigcro 
describes  them  as  formed  of  wicker-work,  the 
stems  of  water-plants,  and  mud,  the  largest 
sometimes  having  on  them  a  tree  or  a  hut.  Both 
flowers  and  vegetables  were  grown  on  them. 

Floato.  (i)  In  angling,  the  quill  or  cork 
from  which  the  bait  line  is  suspended,  and  whose 
motion  indicates  the  bite  of  a  fish.  (2)  An  in- 
flated bag  or  pillow  to  sustain  a  person  in  the 
water,  (j)  The  small  piece  of  ivory  on  the 
surface  of  the  mercury  in  the  basin  of  a  barom- 
eter. (4)  The  hollow,  metallic  ball  of  a  self- 
acting  faucet,  which  floats  on  the  water  in  the 
cistern  or  boiler.  (5)  A  raft,  or  collection  of 
timber  fastened  together  for  conveyance  down  a 
river.  (6)  In  hydraulic  engineering,  one  of  the 
boards  or  paddles  attached  to  the  radial  arms  of 
a  paddle  wheel  or  water  wheel.  (7)  In  ma- 
chinery, a  single-cut  file,  or  one  in  which  the 
teeth  are  parallel  and  unbroken  by  a  second  row 
of  crossing  teeth.  The  usual  horizontal  obliquity 
of  the  teeth  relatively  to  the  central  line  of  files 
is  SS^^y  but  single-cut  files  are  much  less  in- 
clined, and  the  teeth  of  floats  are  sometimes 
square  across  the  face  of  the  file.  (8)  In  plas- 
tering, a  plasterer's  trowel  used  in  spreading  or 
floating  the  plaster  on  to  a  wall  or  other  sur- 
face. The  long-float  is  of  such  a  length  as  to 
require  two  men  to  use  it.  The  hand-float  is 
that  in  ordinary  use.  The  quirk-float  is  used 
m  finishing  moldings.  An  angle-float  is  shaped 
to  fit  the  angle  formed  by  the  walls  of  a  room* 
(9)  In  masonry,  a  polishing-block  used  in  mar- 
ble working;  a  runner.  (10)  In  shoe  making, 
the  serrated  plate  used  by  shoemakers  for  rasp- 
ing off  the  ends  of  the  pegs  inside  the  boot  or 
shoe.  (11)  In  tempering,  a  contrivance  for  af- 
fording a  copious  stream  of  water  to  the  heated 
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steel  surface  oi  an  object  of  large  bulk,  such  as 
an  anvil  or  die  in  the  process  of  tempering.  The 
rapid  production  of  steam  prevents  the  constant 
contact  of  cold  water  when  the  object  is  merely 
dipped,  as  a  body  of  steam  intervenes.  The 
dashing  stream  of  water  constantly  exposes  a 
new  body  of  water  to  the  hot  surface,  and  makes 
the  hardening  more  complete.  (12)  Theatrical: 
A  stage  name  for  the  footlights,  derived  from 
the  use  of  a  row  of  oil-pans,  with  floating  wicks, 
along  the  stage-front,  previous  to  the  invention 
of  gas. 

Float-stone,  a  variety  of  opal,  or  hydrated 
silica,  occurring  in  concretionary  masses  of  such 
a  porous  texture  that  they  float  on  water.  They 
are  of  a  gray  or  white  color,  break  with  uneven 
fracture,  and  sometimes  have  a  hard  nucleus  of 
a  flinty  appearance. 

Flodden,  flod'n,  a  village  in  Northumber- 
land, England,  about  Ave  miles  southeast  of 
Coldstream,  near  which  was  fought  the  cele- 
brated battle  in  which  James  IV.  of  Scotland 
was  defeated  by  the  Earl  of  Surrey  (9  Sept 
1513)-      Sec  Scotland. 

Floe-rat     See  Seal. 

Flogging,  the  infliction  of  stripes  or 
blows  with  a  whip,  lash,  or  scourge,  especially 
as  a  judicial  i>unishment.  In  Britain  it  long  ex- 
isted as  a  punishment  in  the  army  and  navy ;  but 
it  was  totally  abolished  in  the  former  in  1881, 
and  in  the  latter  it  is  practically  extinct.  It  was 
made  a  punishment  lor  certain  violent  crimes, 
such  as  garrotting,  in  1863;  and  for  juvenile 
offenders  in  1847  and  1850.  In  these  cases,  how- 
ever, the  number  of  stripes  is  limited  by  law, 
50  being  the  maximum  in  some  instances,  25 
m  others,  and  so  on.  A  judge  in  sentencing  a 
prisoner  to  flogging  must  specify  the  instrument 
and  the  number  of  stripes.  In  the  case  of  juve- 
niles under  14  years  of  age  the  instrument  must 
be  a  birch  rod,  and  the  number  of  stripes  must 
not  exceed  12.  The  punishment  of  the  knout 
in  Russia  and  of  the  bastinado  in  the  East  are 
severe  forms  of  this  punishment.  In  the  United 
States,  floggring  was  discontinued  in  the  navy 
and  on  merchant  vessels  in  1850.  In  the  army, 
it  was  abolished  1861.  As  a  means  of  prison 
discipline,  it  has  been  used  till  veiy  recently, 
and  its  disuse  is  a  subject  of  debate.  For  the 
subject  of  its  use  as  a  legal  punishment  for  cer- 
tain offenses,  see  Flagellation;  Whipping- 
Post. 

Flood,  flud,  Henry,  Irish  orator  and  poli- 
tician :  b.  near  Kilkenny  1732;  d.  Farmky,  county 
Kilkenny,  Ireland,  2  Dec.  1791.  He  was  edu- 
cated at  Trinity  College,  Dublin,  and  Girist 
Qiurch,  Oxford,  entered  the  Irish  parliament  in 
1759,  and  soon  became  the  most  prominent  and 
eloquent  member  of  the  popular  opposition.  He 
Mras  privy  councilor  for  Great  Britain  as  well 
as  for  Ireland  in  1775,  and  vice-treasurer  for 
Ireland  1775-81.  In  1783  he  had  a  personal  dis- 
pute in  the  house  with  Grattan,  when  a  remark- 
able display  of  the  power  of  invective  was  made 
on  both  sides.  He  afterward  became  a  member 
of  the  British  Parliament  for  Winchester  and 
Seaford.  His  speeches  were  published  in  1787. 
Sec  Lecky:  ^Leaders  of  Public  Opinion  in  Ire- 
land>    (1^2). 

Flood,  Theodore  L^  American  Methodist 
clergyman:  b.  Williamsburg,  Pa.,  20  Feb.  1842. 


He  served  in  the  Federal  army  in  the  Civil  War, 
entered  the  Methodist  ministry,  and  aftei  an 
active  pastorate  of  15  years  became  connected 
with  the  Chautauqua  movement.  He  edited  the 
Chautauqua  Assembly  ^ Herald,^  which  began  its 
monthly  issue  at  Meadville,  Pa.,  in  1877,  and 
became  ^The  Chautauquan^  in  1880.  He  retired 
from  its  editorship  and  ownership  in  1899.  He 
has  been  active  in  various  denominational  and 
commercial  enterprises  and  was  an  unsuccessful 
Republican  candidate  for  Congress  in  1892. 

Flood  Plain,  the  plain  formed  by  a  river 
in  broadening  its  valley.  The  first  work  done 
by  a  river  is  to  cut  a  trench-like  valley,  this 
havinff  been  cut  so  deeply  that  the  slope  of  the 
river-bed  toward  the  sea  so  slackens  the  current 
of  the  river  that  it  cannot  carry  its  load  of 
detritus,  this  detritus  is  partly  dropped.  Then 
the  upbuilding  of  the  river  channel  causes 
the  river  current  to  swing  from  side  to  side.  In 
this  way  first  one  side,  then  the  other  of  the 
valley  is  attacked  by  the  river.  In  time  of  flood 
the  plain  of  waste  thus  accumulated  may  be  en- 
tirely covered  by  the  swollen  river.  The  flood 
plain  of  the  Mississippi  west  of  Tennessee  is  50 
miles  wide.    See  River;  Valley. 

Floods  and  Inundations  are  caused  by 
excessive  rains,  giving  rise  to  an  overflow  of 
the  rivers;  by  the  bursting  of  the  banks  of 
rivers,  lakes,  and  reservoirs;  by  the  sudden 
melting  of  ice  and  snow;  and  by  irruptions  of 
the  sea,  produced  by  high  tides,  wind-storms 
driving  the  sea-water  inland,  earthguakes,  vol- 
canic outbreaks,  and  the  bursting  ot  sea  banks. 
The  felling  of  forest  trees  throughout  exten- 
sive tracts  of  mountainous  country  also  tends  to 
make  the  rivers  which  have  their  origin  there 
swell  rapidly  after  a  heavy  rainfall;  good  and 
complete  drainage  of  land  has  the  same  tendency. 
(For  the  Noachian  flood,  see  Deluge.)  The 
subjoined  list  embraces  some  of  the  most  dis- 
astrous floods  and  inundations  of  which  we  have 
record. 

684  A.D.  Japan;  780  sq.  m.  of  Isle  of  Shikoku  covered 
by  sea. 
968.  Persian    Gulf;    man^    cities    destroyed    and    new 

islands  formed  by  irruption  of  sea. 
10 1^.  Many  English  se^orts  destroyed  bv  sea. 
1098  or  1 100.  East  of  itent  inundated;  Goodwin  Sands 

formed. 
XX  00  or  XI 08.  Flanders  inundated. 
xi6x      or    X165.      Sicily;    irruption    of    sea;    thousands 

drowned. 
XX  70.  Holland  and  Friesland;  great  flood. 
1 1 73.  Holland;  Zuyder  Zee  much  enlarged. 
xax9.  Nordland.    Norway;    lake    burst;    36,000    peo^kle 

perished. 
i2j8.  Friesland;     invasion     of     sea;     x 00,000     people 

drowned. 
1277.  Friesland:   the   DoUart   formed. 
1286-7.  Holland  on  both  sides  of  Zuyder  Zee  inundated 

in  consequence  of  a  storm. 
X396.  Holland;    islands  of   Texel,   Vlieland,   and   Wier- 

ingen  separated   from  mainland,  and  Marsdiep» 

the  channel  between  Texel  and  North  Holland, 

formed. 
1 42 1  or  X446.  Holland;  72  villages  inundated,  of  which. 

20  permanently,  about  100,000  persons  drowned* 

BieDosch   formed   east   of   Dordrecht,   and   this 

town  separated  from  mainland. 
152X.  Holland;  100,000  lives  lost  by  an  inundation. 
1570.  Holland;   storm  drove  in  the  sea,  destroving  nu- 
merous villages  and  20,000  people  in  Friesland. 
16x7.  Catalonia,    Spain;    15,000    perished    in    floods. 
1629.  Mexico   (city)   inundated. 
1642.  China,  at  Kaifon^;  300,000  drowned. 
1646.  Holland    and    Friesland    inundated;    loss   of   life, 

110,000. 
1726.  Floods    and    inundations    all    over    Europe. 
1745.  Peru;  Callao  destroyed  by  irruption  of  sea  < 

by  earthquakes. 
1767.  England;  irruption  of  tea  on  east  coast 
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\jB2.  Formosa ;  west  side  ol  island  submerged,  and  Taiwan 

destroyed. 
1787-8.  India,    in    Northwestern    Provinces    and    Punjab; 

15.000  lives  lost  by  floods. 
179 1.  Cuba;  floods  from  excess ve  rain;  3.000  drowned. 
181 1.  Hungary",    34   villages   swept   away   by    overflow   of 

Danube. 
18x3.  Austria,  Htmgary,  Poland,  and  Prussian  Silesia;  floods 

caused  by  rains;  4.000  perished  in  Poland.  6,000  in 

Silesia. 
1824.  St.  Petersburg  and  Cronstadt;  10,000  lives  lost  from 

overflow  of  Neva. 
1835.  Denmark;    sea   broke   through   from    North   Sea   to 

Limf  jord.  making  northern  Jutland  an  island;  one 

third  of  I  riesland  submerged. 
1840.  France;  overflow  of  Sa6ne  and  Rhone  swept  away 

many  villages  and  inundated  Lyons,  Avignon.  Ntmes, 

Marseilles,  etc. 
1851.  Northern  China;  Yellow  River  burst  its  banks,  and 

made  a  new  outlet  into  Gulf  of  Pechili. 
X853.  Floods  throughout  Europe  from  Belgium  to  Switser- 

land. 
1856   South  of   France;  floods  did  damage  to  extent   of 

128,000,000. 
1868.  Peru;  Arica  and  Iquique  nearly  destroyed  by  earth- 
quake waves. 
1874-  Umted  States;  Mill  River  valley  (Mass.)  inundated 

by  bursting  of  a  dam;  144  drowned.    Also  floods 
in  western  Pennsylvania;  220  drowned. 
K87S<  Disastrous    floods    throumont    central    Europe,    in 

United  States,  Burma.  India,  and  West  Indies. 
1876.  China  floods  in  northern  provinces;  in  Bengal  200,000 

persons  perished  from  mtmdation  of  a  tidal  wave. 
1883.  Java  and  Sumatra;  ports  sufamexsed  by  volcanic  wave. 

(See  Krakatoa.) 
k887.  China;   the  Hoang-ho  in  Ho-nan;  millions  of  Uvea 

k)st. 
1889.  Johnstown,  Pa.;  reservoir  burst;  2,209  lives  lost. 
1891.  Conauegra  Sjuttn;  1,200  lives  lost. 
1893.  Qneensliaid;  great  dnstruction  of  property. 
1896.  Japan;  27,000  lives  lost. 
1900.  Galveston,  Tex.;  6,000  lives  lost  and  3t000  buildings 

destroyed. 
1903.  Kansas    City,    Mo.,   and    Miss  saippi   River   towns; 

millions  of  dollars  In  property  destroyed. 
1903.  Heppner.  Oregon;  cloudburst;  300  lives  lost. 
1910.  Paris,  France;  rising  of  Seine;  loss  of  pioperty  $200,- 

000,000;  loss  of  lives  unknown. 

1910.  Anram;  l.ooo  lives  lost. 

191 1.  Austin,  Pa.;  xoo  lives  lost. 


Floor,  (i)  In  building,  the  surface  on 
which  a  person  walks  in  a  room  or  house.  It 
may  be  of  masonry,  bricks,  tiles,  concrete, 
earth,  boards.  The  term  usually  refers  to  boards 
laid  close  topjether  and  nailed  to  timbers  whidi 
are  termed  joists.  (2)  In  geology  and  archae- 
ology, the  part  of  a  cavern  corresponding  in 
situation  to  the  noor  of  a  house.  Here  fre- 
quently there  is  now  cave  earth,  covered,  and 
therefore  hermetically  sealed  for  the  purpose 
of  the  investigator,  by  stalagmite,  which  has 
been  formed  by  droppmgs.  from  the  stalactites 
hanging  from  the  roof.  (3)  As  a  nautical  term, 
the  bottom  part  of  the  hold  on  each  side  of  the 
keelson ;  the  fiat  oortion  of  a  vessel's  hold.  (4) 
In  hydraulic  engineering,  the  inner  piece  of  the 
two  which  together  form  the  bucket  of  an 
overshot  water  wheel.  (5)  In  mining,  the  bot- 
tom of  a  coal  seam ;  the  underlay  on  which  the 
coal,  lead,  or  iron  ore  rests.  (6)  To  take  the 
Poor:  To  rise  to  address  a  public  meeting. 

Flocr-cloth,  or  Oil-cloth.  The  basis  of 
Hoor-cloth  is  a  strong,  open  canvas,  woven  of 
^ax,  with  a  slight  admixture  of  hemp.  Owing 
to  its  great  width,  6  to  8  yards,  it  has  to  be 
woven  in  special  looms.  It  is  made  in  lengths 
of  from  100  to  113  yards.  A  length  of  60  to  100 
feet  is  stretched  in  a  frame,  brushed  with  glue- 
size,  and  rubbed  with  pumice-stones.  It  then 
receives  two  or  three  foundation  coats  of  paint 
on  each  side.  This  is  a  tliick  paint,  commonly 
made  of  linseed  oil  and  ochre,  and  is  laid  on 
with  a  trowel.  Each  coat  on  the  front  is 
smoothed  with  pumice-stone.    When  t:his  opera- 


tion is  completed  the  cloth  is  transferred  to  ti^ 
printing-room,  where  the  pattern  is  printed  by 
blocks,  as  in  calico-printing.  There  is  a  block 
for  each  color. 

Floquet,  Charles  Thomas,  sharl  to-ma 
flo-ki,  French  statesman:  b.  St.  Jean  de  Luz 
5  Oct  1828;  d.  Paris  18  Jan.  1896.  F«  began 
life  as  a  lawyer  in  Paris,  where  he  defended  the 
Republican  jotrmalists.  On  the  fall  of  the  em- 
pire he  was  appointed  one  of  the  deputy  mayors 
of  Paris,  but  was  forced  to  resign  on  account  of 
his  complaisance  toward  the  Red  Republicans. 
Later  he  was  elected  to  the  Paris  municipal 
council  and  in  1876  became  one  of  the  deputies 
for  Paris.  He  sat  in  the  Chamber  till  1882, 
when  he  was  appointed  Prefect  of  the  Seine; 
re-entered  the  Chamber  in  1882  and  was  elected 
its  president  in  1885,  but  resigned  in  April  1888, 
to  become  prime  minister.  In  1889  he  was  a^ain 
elected  president  of  the  Chamber.  He  aspired 
to  the  presidency  of  the  republic,  for  which  office 
he  was  the  Radical  candidate  in  1887;  but  his 
career  was  cut  short  by  the  Panama  Canal  scan- 
dal, and  he  lost  his  seat  in  the  elections  of  1893. 

Floquet,  Pierre  Amable,  pe-5r  a-mabl, 
French  historian:  b.  Rouen,  France,  9  July 
1797 ;  d.  Formentin  6  Aug.  1881.  He  made  Nor- 
mandy's annals  and  personages  the  objects  of  his 
painstaking  study  in  ^Norman  Anecdotes^ ; 
*  History  of  the  Parliament  of  Normandy* 
r  1840-3)  ;  and  <  Studies  in  the  Life  of  Bossuet> 
(1855),  the  last  two  of  which  were  crowned  by 
the  Academy. 

Flo'ra,  the  Roman  goddess  of  flowers  and 
spring,  whose  worship  was  established  at  Rome 
in  the  earliest  times.  She  is  represented  as  a 
beautiful  female,  with  a  wreath  of  flowers  on 
her  head  or  in  her  left  hand;  in  her  right  hand 
she  generally  holds  a  cornucopia.  Her  temple 
at  Rome  was  situated  near  the  Circus  Maximus, 
and  her  festival,  the  Floralia,  was  celebrated 
from  28  April  to  i  May.  The  later  Romans 
identified  Flora  with  the  Greek  goddess  Chloris. 
In  botany  Flora  signifies  the  plants  of  a  region 
collectively,  as  Fauna  signifies  the  animals.  In 
astronomy  an  asteroid  discovered  by  Hind,  18 
Oct.  1847. 

Flore'al,  flo-ra-al  (<*month  of  flowers*), 
the  eighth  'month  in  the  calendar  of  the  first 
French  republic  (1794).  It  began  20  April  and 
ended  20  May.    See  Calendar. 

Flor'ence,  William  Jermyn  (stage  name 
of  Bernard  Conlin),  American  comedian:  b. 
Albany,  N.  Y.,  183 1 ;  d.  Philadelphia,  Pa.,  1891. 
He  began  his  career  as  an  actor  at  Brougham's 
Lyceum,  N.  Y.,  in  1850,  and  soon  became  a  great 
favorite  with  the  public,  especially  in  such  char- 
acters as  ^Bob  Brierly> ;  ^Sir  Lucius  O'Trigger,* 
which  latter  he  played  to  Joseph  Jefferson's  ^Bob 
Acres >  with  great  success  in  a  series  of  joint 
performances  during  the  last  two  years  of  his 
life.  He  was  the  author  of  several  Yankee  and 
Irish  plays. 

Florence  of  Worcester,  English  chron- 
icler: d.  1 1 18.  He  was  a  monk  of  Worcester, 
wrote  ^Chronicon  and  Chronicis,*  a  compilation 
from  Marianus,  an  Irish  monastic  chronicler, 
which  is  of  the  highest  authority  in  early  Brit- 
ish and  Irish  history. 

Florence,  Ala.,  a  city  and  county-seat  Of 
Lauderdale  County,  on  the  Tennessee  rirer,  and 
on  the  Memphis  and  C,  the  LouisTille,  and  the 
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Nashville  R.R.'s.  Here  are  the  Florence  Syti- 
odical  Female  College,  the  State  Normal  Col- 
lege, Mars  Hill  Academy,  Florence  Institute, 
Paxton  high  school,  a  Congregational  school, 
several  churches,  and  a  number  of  weekly  news- 
papers. The  city  has  manufactories  of  iron,  cot- 
tzm,  wagons,  ice,  flour,  stoves,  etc.,  and  an  as- 
sessed property  valuation  of  over  $2,000,000. 
Pop.  (1910)  6,689. 

Florence  (in  Italian,  Firense),  a  province 
of  Italy;  area,  about  2,262  English  square  miles. 
The  surface  is  beautifully  diversified  by  moun- 
tains, valleys,  and  plains.  The  climate  is  gener- 
ally mild  and  healthy,  and  the  soil  very  fertile, 
producing  wheat,  maize>  beans,  and  all  kinds  of 
leguminous  crops.  The  vine,  olive,  orange,  cit- 
ron, and  fi^  thrive  well  in  the  low  grounds; 
while  the  mountainous  districts  afford  excellent 
pasture,  admirably  adapted  for  the  rearing  of 
sheep.  The  minerals  include  mines  of  copper, 
lead,  and  mercury;  and  quarries  of  marble,  ala- 
baster, and  fine  building  stone.  Pop.  about 
950,000. 

Florence  (Italian,  Firense),  a  famous 
walled  city  of  central  Italy;  on  both  skies  of 
the  Amo,  187  miles  northwest  of  Rome.  It 
stands  in  a  richly  wooded,  well-cultivated,  and 
beautiful  valley,  encircled  by  the  Apennines. 
Its  shape  is  nearly  a  square,  the  sides  of  which 
almost  correspond  with  the  cardinal  points ;  the 
Amo  intersects  it  from  southeast  to  northwest, 
three  of  the  quarters  into  which  it  is  divided 
being  situated  on  the  right,  and  the  foutth  on 
the  left  bank  of  the  river.  The  communication 
between  the  opposite  sides  of  the  river  is  main- 
tained by  means  of  seven  bridges.  Florence 
contains  a  great  number  of  magnificent  edifices 
and  squares*  generally  adorned  with  statues, 
columns,  or  fountains;  there  are  no  fewer  than 
170  churches,  89  convents,  2  royal,  and  many 
other  palaces,  12  hospitals,  and  8  theatres  great 
and  small.  Each  angle  of  a  street  presents  an 
architectural  view  fit  to  be  drawn  for  a  scene 
in  a  theatre.  Many  of  the  houses  are  palaces, 
fitted  up  with  great  magnificence,  and  some  of 
them  contain  valuable  galleries  of  pictures.  The 
streets  are  mostly  wide  and  stnright;  and  they 
are  admirably  paved  with  angular  blocks  of 
sandstone. 

The  Piazza  Reale  is  the  largest  square ;  it  has 
a  fine  marble  fountain,  and  an  equestrian  statue 
in  bronze  of  Duke  Cosmo  I.,  by  John  of 
Bologna.  The  Piazza  del  Mercato  Veoehio,  in 
the  centre  of  the  city,  has  a  marble  column  from 
which  Florence  radiates  for  one  mile  on  each 
side.  The  Amo  is  decidedly  superior  to  the 
Tiber  at  Rome.  The  bridge  Santa  Trinita,  built 
of  marble  in  1559  by  Ammanate,  is  designed  in 
a  style  of  elegance  and  simplicity  unrivaled  by 
the  most  successful  efforts  of  modern  artists. 
The  bridges,  and  quays  by  which  the  river  is 
bordered,  afford  fine  views  of  the  river,  Ftor- 
ence  being  in  this  respect  much  superior  to  the 
•Eternal  City.*  The  duomo,  or  cathedral,  a  vast 
edifice,  coated  with  marble,  about  500  feet  in 
length,  and  384  feet  in  height  to  the  top  of  the 
cross,  stands  in  a  spacious  square.  The  church 
of  Santa  Croce,  called  the  Pantheon  of  Florence, 
is  interesting  from  its  containing  the  remains 
and  tombs  of  four  of  the  greatest  men  of  modem 
Italy,  or  indeed  of  modern  times  —  Michelan- 
gelo,  Galileo,  Machiavelli,  and  Alfieri.    Among 


the  palaces  are  the  Palazzo  Vecchio,  or  Old  Pal- 
ace, inhabited  by  the  Medici  when  citizens  of 
Florence,  which  was  begun  in  1298,  and  finished 
in  1550.  It  is  in  a  massive,  severe,  and  gloomy 
style,  with  a  tower  268  feet  high,  and  is  now  oc- 
cupied  by  the  principal  public  offices.  Adjoining 
it  is  the  Piazza  del  Palazzo  Vecchio,  a  square 
containing  a  fine  collection  of  statues,  and  a 
noble  arcade,  the  Loggia  di  Lanzi,  under  the 
porticoes  of  which  are  magnificent  groups  of 
sculpture.  The  Palazzo  Pitti,  erected  in  1440, 
the  ordinary  residence  of  the  king  of  Italy,  is 
a  vast  and  heavy  structure;  it  is  furnished  in 
the  most  costly  manner,  and  is  enriched  with  a 
great  number  of  the  choicest  works  of  art  and 
vertu  and  an  excellent  library.  Attached  to  this 
palace  are  the  Boboli  Gardens,  laid  out  by  Cosmo 
I.  in  1550,  in  the  classical  style.  Connected  with 
these  gardens  is  the  botanical  garden,  a  museum 
of  natural  history,  the  Fontana  anatomical  c<:^- 
lection  in  wax,  etc.  Another  fine  palace,  the 
Riccardi  (built  in  1440),  has  a  noble  gallery 
with  a  ceiling  paitited  by  Luca  Giordano,  and  a 
library  of  40,000  volumes,  open  to  the  public. 
But  the  crowning  glory  of  Florence  is  its  Grand 
Gallery,  occupying  the  upper  floor  of  the  Ufizi, 
a  building  erected  after  a  design  of  Vasari,  by 
Cosmo  I.,  consisting  of  two  parallel  corridors  or 
galleries,  each  448  feet  in  length,  and  72  feet 
apart,  united  at  one  end  by  a  third  corridor. 
This  contains  some  masterpieces  of  statuary,  as 
the  world-renowned  <  Venus  de  Medici,^  *Thc 
Knife-Grinder,^  the  ^Fawn,^  ^Niobe  and  Her 
Children,^  etc.  The  collection  of  pictures  com- 
prises superb  examples  of  all  the  best  schools, 
and  is  said  to  surpass  even  that  of  the  Vatican. 
A  splendid  apartment,  known  as  the  Tribuna, 
contains  the  rarest  treasures  of  the  collection, 
and  is  in  itself  a  wonder  of  art,  with  its  cupola 
inlaid  with  mother-of-pearl,  and  its  rich  marble 
pavement.  Besides  the  Riccardi  and  Laurentian 
libraries,  the  Magliabecchi  Library,  containing  a 
rare,  extensive,  and  valuable  collection  of  books, 
is  also  open  to  the  public. 

The  literary  and  educational  institutions  of 
Florence  are  both  numerous  and  important.  At 
the  head  of  these  is  the  famous  Academia  della 
Crusca.  The  charitable  institutions  are  numer- 
ous, extensive  and  well  conducted.  The  common 
people  of  Florence  are  well  clothed  and  have  a 
comfortable  appearance;  and  there  are,  as  com- 
pared with  most  other  Italian  towns,  few  beg- 
gars, priests,  and  monks.  The  citizens  are 
friendly,  cheerful,  and  hospitable.  The  encour- 
agement given  under  the  government,  to  artistic 
and  scientific  studies,  has  conferred  advantages 
on  Florence  unknown  in  most  other  parts  of 
Italy.  All  sorts  of  foreign  publications  are  met 
with  here ;  and  the  facilities  it  affords  for  grati- 
fying  a  taste  for  the  fine  arts,  the  beauty  and 
security  of  the  city  and  environs,  and  its  salu- 
brity and  cheapness,  make  it,  on  the  whole,  a 
more  desirable  residence  even  than  Rome. 
Manufactures  silks,  straw  hats,  articles  of  vertu, 
as  intaglios,  etc.,  jewelry,  porcelain,  perfumery, 
etc.  Florence  has  producea  more  celebrated  men 
than  any  other  place  in  Italy,  or,  perhaps,  of 
Europe;  among  others  may  be  specified  Dante, 
Petrarch,  Boccaccio,  Villani,  Cosmo  and  Lorenzo 
de  Medici;  Galileo.  Michelangelo,  Leonardo  da 
Vinci,  Benvenuto  (iellini,  Alberti,  Lapo  Bruncl- 
leschi,  Giotto,  Andrea  del  Sarto,  Machiavelli; 
Popes  Leo  X.  and  XL,  and  Qement  VII.,  VIII., 
and  XL 
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Florence  owes  its  origin  to  a  colonv  of  Roman 
soldiers  sent  thither  by  Octavianus  after  the  vic- 
tory of  Perugia,  to  whom  he  allotted  part  of  the 
territory  of  the  colony  of  Fiesole,  established 
about  40  years  before  by  Sylla.  Little  more  is 
known  of  it  under  the  empire,  and  hardly  any 
remains  exist  of  that  period,  except  some  relics 
of  an  amphitheatre  and  a  few  inscriptions. 
Christianity  was  established  here  in  the  third 
century,  and  early  in  the  fourth  a  Bishop  of 
Florence  attended  a  council  at  Rome.  In  the 
beginning  of  the  12th  century  the  city  had  risen 
into  importance  through  the  industry  and  enter- 
prise of  its  inhabitants,  who  had  now  commer- 
cial establishments  in  the  Levant,  France, 
and  other  parts,  and  had  become  money- 
changers, money-lenders,  jewelers,  and  gold- 
smiths. In  the  latter  end  of  the  14th  century 
the  wealthy  family  of  the  Albizzi  became  chief 
rulers  in  Florence.  These  again  were  over- 
thrown in  1434  by  Cosmo  de  Medici,  a  popular 
citizen  and  princely  merchant,  who  assumed  the 
first  place  in  the  state.  On  the  fall  of  the  re- 
public in  the  i6th  century  a  member  of  a  lateral 
branch  of  the  Medici,  the  line  of  Cosmo  having 
become  extinct,  was  placed  by  Charles  V.  as 
Duke  of  Florence.  The  ducal  dynasty  of  Medici 
continued  to  rule  till  the  year  1737,  when,  be- 
coming extinct,  they  were  succeeded  by  Francis 
of  Lorraine,  afterward  emperor  of  Germany. 
From  this  period  the  history  of  Florence  merges 
into  that  of  Tuscany,  until  its  amalgamation 
with  the  kingdom  of  Italy.  From  1865  till  1871 
it  held  the  dignity  of  capital  of  the  kingdom,  the 
seat  of  government  being  transferred  to  it  from 
Turin.  It  then  received  a  considerable  increase 
of  population,  and  consequently  a  number  of 
broad  new  streets  have  been  constructed  on  the 
site  of  the  old  fortifications,  and  of  late  years  its 

?recincts  have  been  extended  in  every  direction, 
'op,  about  207,000. 
Florence,  S.  C,  a  city  and  county-seat  of 
Florence  County,  on  the  Atlantic  C.  L.  R.R.    It 
has    a    bank    and    several    newspapers.      Pop. 
(1910)  7,057. 

Florentine  Experiment,  in  physics,  an  ex- 
periment made  in  1661  by  some  academicians  at 
Florence  to  test  whether  or  not  water  was  com- 
pressible. They  enclosed  it  in  a  globe  of  thin 
gold,  afterward  hermetically  sealed.  In  com- 
pressing the  globe  the  water,  instead  of  yielding, 
forced  its  way  through  the  pores  of  the  gold, 
and  stood  in  drops  on  its  outer  surface.  See 
Physics. 

Florentine  FreacOy  a  kind  of  painting, 
first  practised  at  Florence  during  the  flourishing 
period  of  Italian  art,  for  decorating  walls.  Like 
common  fresco,  the  lime  is  used  wet,  but  in  this 
mode  it  can  be  moistened,  and  kept  damp  and 
fit  for  painting  upon.    See  Florence;  Italy. 

Florentine  Lake,  in  painting,  a  pigment 
prepared  from  cochineal.  It  is  now  obsolete, 
the  greater  durability  in  oil-painting  of  the  lake 
prepared  from  madder  having  entirely  super- 
seded those  prepared  from  cochineal. 

Florentine  Mosaic,  the  term  applied  to  the 
art  of  inlaying  tables  and. other  plane  surfaces 
with  pietra  dura  and  pieira  commerse,  carried 
on  principally  at  Florence.  See  Art;  Flor- 
ence; Italy. 

Florentine  School,  an  Italian  school  of 
painting  during  the  14th  and  15th  centuries  re- 


markable for  greatness;  for  attitudes  seemingly 
in  motion;  for  a  certain  dark  severity;  for  an 
expression  of  strength  by  which  grace  is  per- 
haps excluded ;  and  for  a  character  of  design  ap- 
proaching to  the  gigantic.  The  Tuscan  artists, 
satisfied  with  commanding  the  admiration,  seem 
to  have  considered  the  art  of  pleasing  as  beneath 
their  notice.  This  school  has  an  indisputable 
title  to  the  veneration  of  all  the  lovers  of  the 
arts,  as  the  first  in  Italy  which  cultivated  them. 
See  Art. 

Florcs,  Juan  J086,  hoo-an'  ho-sa'  flo'raz^ 
Venezuelan  soldier  and  statesman:  b.  Porto 
Cabello,  Venezuela,  1801 ;  d.  Guayaquil,  Ecuador, 
I  Oct.  1864.  He  distinguished  himself  as  Boli- 
var's lieutenant  in  the  war  that  secured  the  in- 
dependence of  South  America.  In  1823  he  was 
governor  of  Pasto,  and  head  of  the  army  in 
Ecuador.  His  victory  at  Tarqui  (1828)  ended 
the  war  with  Peru  and  he  was  made  president 
of  the  republic  of  Ecuador  (1831-5).  He  filled 
the  same  office  in  1839  and  from  1843  to  1845, 
when  he  resigned  in  consequence  of  a  revolution 
stirred  up  by  the  liberals.  He  was  defeated  by 
Mosqueza  in  the  war  with  Columbia  at  the  bat- 
tle ot  Cuaspuda,  in  1863. 

Flores,  Venancio,  va-nan'thi-o.  South 
American  soldier  and  statesman :  d.  Montevideo,. 
Uruguay,  19  Feb.  1868.  In  1853  he  took  part  in 
an  insurrection  against  Giro,  the  president  of 
Uruguay  and  was  elected  president  of  the  re- 
public in  January  1854.  The  two  parties  in  the 
government  were  the  Colored  (Liberals),  and 
the  Whites  (Conservatives),  and  the  former  be- 
ing the  stronger  had  elected  Flores.  A  division 
in  this  party  made  it  possible  for  a  former  presi- 
dent, Oribe,  to  land  with  troops,  and  Flores  laid 
down  his  office,  and  in  1858  took  refuge  in 
Buenos  Ayres.  He  returned  later  and  with  the 
help  of  Brazil  stormed  the  city  of  La  Florida  in 
i^  and  in  1865  made  a  triumphant  entry  into 
Montevideo,  and  assumed  the  title  of  pro- 
visional governor  of  the  republic  On  4  May 
1865,  he  concluded  a  treaty  of  alliance  with 
Brazil  and  the  Argentine  republic  in  the  war 
against  Parapfuay.  He  won  over  the  party  of  the 
Whites  by  his  clemency,  regained  the  presidency 
in  1866,  but  was  assassinated  on  his  way  to  the 
city  hall,  or  capital  of  Montevideo. 

Florcs,  flo'res.  (i)  EndS  or  Mandiirei 
Floris,  a  large  island  (Dutch)  of  the  Indian 
Archipelago,  forms  one  of  the  chain  of  islands 
which  extend  east  from  Java;  length,  about  200 
miles ;  breadth,  about  50  miles.  It  has  a  moun- 
tainous surface,  with  several  volcanic  peaks,  one 
of  which,  Lobetobie,  is  7,200  feet  high.  Little  is 
known  of  the  interior.  Sandal-wood,  once 
abundant,  has  become  scarce.  End^,  near  the 
middle  of  the  south  coast,  is  said  to  be  the  prin- 
cipal port,  and  to  have  safe  anchorage  for  any 
number  of  ships.  The  passage  between  the  east 
end  of  the  island  and  those  of  Solor  and 
Adenara  is  called  Flores  Strait ;  and  the  part  of 
the  Pacific  north  of  the  Flores  chain  and  south 
of  Celebes  is  called  the  Flores  Sea.  (2)  The 
most  western  island  of  the  Azores,  at)out  30 
miles  long  by  9  miles  broad,  with  a  hilly  surface, 
containing  an  extinct  crater  now  converted  into 
a  lake.  The  chief  products  are  wheat,  pulse,  and 
poultry,  and  great  numbers  of  small  cattle  are 
reared.  (3)  An  island  of  the  North  Pacific,  off 
the  west  coast  of  British  America,  opposite  to 
Vancouver's  Island;  lat.  49*  ao'  north;  Ion.  125^ 
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4S'  west;  length,  northwest  to  southeast,  15 
miles ;  breadth,  from  2  miles  to  6  miles.  (4)  A 
small  island  off  the  coast  of  Uruguay.  (5)  A 
river  in  Brazil  in  the  province  of  Piauhy. 

Florez,  Henrique,  en-rcTceth  flo'reth, 
Spanish  historian:  b.  Valladolid,  Spain,  14  Feb. 
1701 ;  d.  Madrid  20  Aug.  1773.  He  was  an  Au- 
gustinian  ordinary  who  taught  theology  and  his- 
tory by  presenting  dogmas  and  annals  from  the 
standpoint  of  their  human  interest.  ^Sacred 
Spain  ^  (i747~73),  and  <  Memorials  of  Catholic 
Queens^   are  his  most  important  works. 

Florian,  Jean  Pierre  Claris  de,  zhon  pe-ar 
cla-re  de  flo-ryan,  French  poet:  b.  near  An- 
duza,  Gard,  France,  6  March  1755  J  d.  Sceaux, 
France,  13  Sept  1794.  He  made  his  debut  with 
some  pleasing  farces  (i779)»  and  added  greatly 
to  his  fame  with  the  two  pastoral  stories, 
<Galatea>  (1783),  and  <Estelle>  (1787);  senti- 
mental romances  in  the  dominant  taste  of  that 
time.  He  also  wrote:  ^Medleys  of  Poetry  and 
Literature* ;  and  ^Florian's  Youth,*  in  which 
he  recounts  the  story  of  his  boyhood.  In  1788 
he  became  a  member  of  the  French  Academy. 
While  there,  engaged  in  finishing  his  poem, 
^Ephraim,*  he  was  arrested  by  the  orders  of  the 
Committee  of  Public  Safety,  but  the  fall  of 
Robespierre  saved  him  from  the  guillotine. 

Floriculture  in  America.*— Growing  flow- 
ers as  a  business   was  unknown   in  America 
previous  to  about  1825;  and,  indeed  as  late  as 
50   years  ago   it   was   impossible   to   buy  cut 
fiowers  in  some  of  our  leading  cities.    Owing 
to   the  increase  of  population  of  the  eastern 
cities,  and  consequent  increase  of  wealth  and 
luxury,   a   demand   for   flowers   began  to   be 
felt  in  the  second  quarter  of  the  last  century; 
and  thus  began  the  development  of  commer- 
cial floriculture  in  this  country.     This  branch 
of  horticulture  first  became  prominent  in  the 
vicinity  of  Philadelphia  and   Boston.     In  the 
early  days  more  wealth  was  centered  in  these 
cities,  and  the  people  there  paid  more  atten- 
tion to  luxuries  in  home  surroundings.     New 
York  was  less  prominent  in  the  development 
of    this    industry.     From    1830    to    1840    flori- 
culture made  considerable  progress,  owing  to 
improved    methods    in    the    construction    and 
management  of  greenhouses,  as  well  as  to  the 
increased  demand  for  flowers.    The  application 
of  hot-water  heat  to  greenhouses  gave  an  im- 
petus to  the  work,  making  it  possible  to  grow 
better  plants  than  had  been  done  when  heated 
air    conducted    through    brick    flues    was    the 
only   means  of  keeping  out  the  frost.     Since 
the  Civil  War  the  development  of  the  industry 
has   been  rapid  and  varied,  as  to  extent  and 
methods,  and  as  to  the  kinds  of  flowers  culti- 
vated.     Up  to  about   1885  the  cultivation  of 
plants   was  the  leading  feature  of  floricultural 
work;    but  since  that  time  the  rapid  increase 
of   wealth  and  luxury  in  the  large  cities  has 
developed  a  tremendous  demand  for  cut  flow- 
ers,   thus  making  this  branch  of  the  business 
the    all-important    one    for   the    florist.     This 
increased  demand  for  cut  flowers  has  led  to 
specialization  in  floriculture  and  has  produced 
the    best  work  of  the  florist     Older  flowers, 
such   as  the  once  popular  camellia,  have  been 
dropped,  and  the  rose,  carnation,  violet  and 


chrysanthemum  have  been  substituted.  In 
this  way  floriculture,  as  we  find  it  to-Uiiy, 
has  been  gradually  evolved.  There  are  two 
distinct  departments  of  the  word,  viz.^  the 
growing  of  plants,  and  the  cultivation  of  cut 
flowers.  The  plants  grown  mostly  are  vari- 
ous kinds  of  palms,  ferns,  rubber  plants  and 
dracaenas;  also  ornamental  ai. .  bedding  stock 
for  out-door  purposes.  There  has  been  spe- 
cialization in  both  of  these  main  branches  of 
floriculture.  For  instance,  certain  growers  de- 
vote all  their  energies  to  palms;  others  con- 
centrate on  ferns;  others  raise  bedding-plants 
exclusively.  In  flower-growing  ihere  has  been 
even  greater  specialization;  and  it  would  now 
be  difficult  to  find  an  important  establish- 
ment where  more  than  one  of  the  leading 
flowers  is  grown.  While  one  florist  will  grow 
roses  exclusively,  another  will  devote  all  his 
time  and  ingenuity  to  the  improvement  of 
the  carnation,  a  third  will  grow  nothing  but 
violets,  and  a  fourth  will  concentrate  on  chrys- 
anthemums. These  four  flowers  are  the  most 
important  cut  flowers,  their  commercial  im- 
portance being  in  the  order  named.  The  most 
recent  statistics  on  floriculture  in  the  United 
States  are  to  be  found  in  the  United  States 
Census  of  1900.  At  that  time  there  were  8,799 
floricultural  establ'chments,  representing  an  in- 
vestment (land,  equipment,  etc.),  of  552,462,- 
419,  and  selling  flowers  and  plants  to  the 
amount  of  $18^759,464.  annually.  Aboui  two- 
thirds  of  this  amount  was  realized  from  cut 
flowers,  the  rose  bringing  in  $6,000,000,  the 
carnation  $4,000,000,  the  violet  $750,000,  the 
chrysanthemum  only  $500,000,  owing  to  the 
shortness  of  the  season.  The  annual  expen- 
diture for  labor  was  $4,155,179,  or  32,6  per 
cent  of  the  total  receipts.  Since  the  figures 
given  above  are  something  less  than  the 
wholesale  price,  and  the  profit  of  the  retailer 
is  about  100  per  cent.,  it  is  clear  that  the  pub- 
lic spends  annually  some  $jc>,ooo»ooo  on  flow- 
ers. 

There  are  few  adequate  treatments  of  flori- 
culture. As  among  the  best  may  be  men- 
tioned: Henderson,  <  Practical  Floriculture  > ; 
Hunt,  <How  to  Grow  Cut  Flowcrs>;  Taft, 
^Greenhouse  Management.^  Consult  also 
Bailey's  <  Garden-Craft >  scries,  and  his  <  Cyclo- 
pedia of  American  Horticulture.  >  Sec  Bot- 
any ;  Breeding  Plant  ;  Horticulture  ;  Flower  ; 
Flower  and  Insects;  Garden;  Inflorescence; 
Greenhouse;  Cross- Fertilization ;  Fertiliza- 
tion, Etc. 

Florida  (Sp.  flowery,  a  name  given  to  the 
country  by  Ponce  de  Leon  because  he  discovered 
it  on  Easter  Day,  Sp.  Pascua  Horida  or  de  Hores, 
flowery  Easter;  or,  according  to  some  author- 
ities, on  account  of  the  exuberance  of  flowers 
which  he  saw),  the  southeasternmost  State  of 
the  Union,  sometimes  called  ''the  Everglade 
State.**  and  also  •the  Peninsular  State.»  It  is 
situated  between  lat.  24**  30'  and  31'  N.  and  Ion. 
79**  48'  and  87**  38'  W.  Alabama  and  Georgia 
bound  it  on  the  north,  the  Atlantic  Ocean  on 
the  east.  On  the  South,  Florida  Strait,  which 
connects  the  Gulf  of  Mexico  with  the  Atlantic, 
separates  the  peninsula  from  Cuba,  and  the 
Bahamas.  West  of  the  peninsula  and  south  of 
the  western  extension  of  the  State  is  the  Gulf 
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of  Mexico.  The  extreme  western  boundary  is 
the  Perdido  River  in  Alabama. 

Florida  is  mainly  a  peninsula  of  irregularly 
rectangular  form.  The  northern  part  is  conti- 
nental, and  extends  about  400  miles  from  east  to 
west.  From  north  to  south  the  peninsula  ex- 
tension is  about  375  miles  in  length,  and  nearly 
100  miles  in  width,  the  total  length  of  the  State 
north  and  south  being  about  450  miles.  From 
Biscajme  Bay,  near  its  southeastern  extremity, 
stretches  a  series  of  islets  or  keys,  the  only  one 
of  importance  being  Key  West,  situated  at  the 
lower  end  of  the  chain. 

The  physical  features  of  the  State  are  de- 
cidedly dissimilar  to  those  of  the  other  South- 
ern States.  The  geological  upheaval  resulting 
in  its  formation  left  neither  table-land  nor 
mountain  from  which  to  view  ocean  and  gulf, 
the  most  elevated  portion  of  the  State  barely 
reaching  the  dignity  of  a  hill-country.  Its  area 
is  58,680  square  miles,  4440  being  lakes,  lagoons, 
and  rivers.  Its  coast-line,  excluding  islands,  is 
1,145  miles,  470  miles  of  it  being  in  the  Atlantic 
Ocean.    Capital,  Tallahassee. 

Surface,  Soil  and  Drainage. —  The  north- 
western part,  continuing  the  Alabama  uplands, 
is  a  hilly  rolling  country  sinking  to  a  flat  strip 
of  coast.  The  east  is  part  of  the  Atlantic 
coastal  plain.  The  peninsula  is  a  surface  of 
sand  and  marsh,  lyin^  in  the  north  on  a  basis 
of  Upper  Eocene  or  Vicksburg  limestone ;  in  the 
south  on  one  of  coral  whose  southern  extremity 
is  the  bounding  wall  of  the  Gulf  Stream,  silted 
up  at  the  end  into  the  *keys.*  These  have 
spread  by  deposits  and  vegetable  growth  into 
habitable  islands,  and  in  the  course  of  ages  will 
be  joined  to  the  peninsula,  which  itself  is  yet 
but  land  in  the  making.  Almost  everywhere 
the  water  lies  close  below  the  surface,  which  is 
dotted  with  springs,  some  of  which  are  charged 
with  carbonates  and  sulphuretted  hydrogen; 
many  fresh  and  of  immense  size,  and  of  crystal 
clearness.  One  of  the  most  famous  is  near 
St.  Augustine,  two  miles  out  at  sea,  and  boils 
so  violently  that  the  waves  break  against  it  as 
against  a  sunken  reef.  Another  large  one  is  in 
St  George's  Sound,  opposite  Lanark.  The  won- 
derful Silver  Spring,  at  the  head  of  navigation 
on  the  Ocklawaha  River,  near  Ocala,  Marion 
County,  has  an  estimated  outflow  of  500,000,000 
gallons  daily.  The  Blue,  in  the  same  county,  the 
Weldva  in  Orange  County,  and  the  Wakulla 
near  Tallahassee,  are  also  famous. 

As  the  soil  is  a  mere  surface  deposit  with 
no  volcanic  upheaval,  the  State  has  no  real 
hills;  but  the  centre  has  a  watershed  in  the 
shape  of  a  ridge  from  100  to  300  feet  high,  with 
a  sunamit  level  200  miles  north  of  the  strait, 
from  which  low  sand-terraces  decline  each  way 
to  the  sea,  with  countless  lakes  and  swamps 
at  their  bases.  Many  of  the  lakes  are  aggre- 
gates of  the  great  springs  before  mentioned. 
The  largest  is  Okeechobee  in  the  south,  1,200 
square  miles  in  area  and  25  feet  above  the  sea- 
level,  its  waters  sinking  into  the  Everglades;  a 
bordering  rim  of  sand  about  25  miles  wide  di- 
vides it  from  the  Atlantic.  Others  are  Monroe, 
Georgia,  Kissimmee,  Crescent,  Dexter,  Apopka, 
Harris,  Orange,  and  Eustis.  Most  of  them  are 
shallow  and  usually  connected  by  fresh-water 
streams.  On  the  higher  levels  the  terraces  are 
covered  with  a  magnificent  growth  of  large  pine- 
trees;  on  the  lower  levels  are  prairies  and 
marshes    timbered    with    cypress-trees,    and    in 


which  are  *hummocks,*  which  are  dry  elevations* 
covered  with  a  great  variety  of  hardwood,  and 
cabbage-palms.  The  basins  of  the  draining 
streams  are  mostly  marshy  Jungles  of  cane- 
brake  and  vines  and  semi-tropical  trees. 
In  the  southernmost  portion  are  the  remarkable 
Everglades,  forming  a  district  160  by  60  miles 
in  extent,  and  containing  3,1600  square  miles, 
both  land  and  water;  and  overflowed  marsh 
hidden  by  tall  grass,  and  thickly  dotted  with 
dry  ^^hummocks'^  ranging  in  size  from  those 
just  large  enough  to  stand  on,  up  to  those 
covering  a  square  mile  or  more,  and  covered  by 
a  jungle  of  vines  and  shrubs,  pine,  and  palmetto. 
The  eastern  part  is  a  maze  of  these  islands 
and  small  shallow  bayous.  The  islands  were 
once  really  such  in  the  ocean,  the  water  around 
them  having  silted  up  and  been  overgrown  with 
vegetation.  The  Everglades  are  separated  from 
the  Gulf  by  extensive  cypress  swamps;  the 
forests  extend  down  the  west  coast,  narrowing 
out  around  the  cape,  and  stretch  up  along  the 
Atlantic  coast.  The  latter,  except  in  the  extreme 
north,  is  almost  harborless,  a  line  of  narrow 
sand-spits  with  interior  lagoons,  the  type  of  the 
whole  southern  coast;  but  the  gulf  side,  other- 
wise formed  in  the  same  fashion,  is  pierced 
with  many  deep  bays  and  harbors  —  Pensacola, 
Santa  Rosa,  St  Andrew's,  St,  George's,  Ap- 
palachee,  Tampa,  Hillsboro,  Charlotte  Harbor^, 
Oyster,  Ponce  de  Leon,  Cedar  Keys,  etc. 

The  great  river  of  Florida  is  the  St  John's, 
rising  in  Cypress  Swamps,  just  north  of  the 
Everglades,  and  flowing  north  parallel  with  the 
o::ean,  threaded  on  a  series  of  lakes;  150  miles 
from  its  mouth  becoming  a  mile  wide,  and  in  its 
lower  course  six  or  seven,  a  miniature  Amazon 
in  size  and  character  and  draining  a  similar 
country.  Pleasure-steamers  navigate  it  250 
miles,  and  the  tributary  swamp-rivers  several 
hundred  more.  Its  total  course  is  3Sa  The 
Kissimmee,  flowing  into  Lake  Okeechobee  from 
Kissimmee  Lake,  is  also  a  favorite  of  tourists 
and  sportsmen.  The  leading  streams  of  the  west 
are  the  Suwanee;  the  great  Appalachicola  from 
Georgia,  90  miles  long  under  that  name,  with 
a  course  of  nearly  600  through  the  Chattahoo- 
chee; the  Choctawhatchee  (180  miles),  and 
Escambia  (250  with  the  Conecuh)  from  Ala- 
bama, the  latter  navigable  to  the  Conecuh. 

Climate.--^  The  climate  of  Florida  is  not  sub- 
ject to  prolonged  and  severe  winters  with  great 
ranges  in  temperatures.  The  annual  precipita- 
tion is  from  58  to  60  inches,  ranging  from  6  to  8 
inches  in  the  fall  and  winter  —  the  dry  season— 
to  18  to  20  inches  during  the  summer.  The  normal 
sunshine  is  about  60  per  cent.  The  normal 
mean  temperature  for  January  ranges  from  60** 
to  70**  F.,  that  for  July  being  80  and  above. 
The  hottest  months  are  Jime,  July,  and  August, 
the  heat  being  tempered  by  frequent  showers. 
Already  famed  as  the  Riviera  of  America,  offer- 
ing hope  to  the  invalid  and  pleasure  and  com- 
fort to  the  robust,  Florida  occupies  a  unique 
place  among  the  States  of  the  Union.  The 
large  immigrration  of  a  rich  and  cultured  class 
has  had  a  great  influence  on  the  social,  political, 
and  business  development  of  the  State. 

Flora  and  Fauna. —  The$e  are  naturally  affili- 
ated to  those  of  the  West  Indies  and  South 
America.  The  forests  are  estimated  at  25,000,000 
acres,  two  thirds  the  area  of  the  State ;  largely- 
consisting  of  live-oak,  hickory,  long-leaved  pme, 
pitch-pine,  and  cypress.     Prof.  A.  H.  Curtis,  a 
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distinguished  botanist,  says  that  Florida  has  a 
greater  variety  of  trees  than  any  other  State  in 
the  Union.  Florida  has^many  trees  peculiar  to 
itself,  or  almost  so,  in  the  United  States  —  the 
wild  orange,  cocoanut,  and  Indian  almond, 
mahogany,  satinwood,  and  manchineel,  cachibou 
and  kino-gum,  etc.  The  tropical  ffuit  acclimated 
there  is  noted  below.  The  alligator,  green 
turtle,  and  spoage,  indicate  the  tropic  nature  of 
the  State. 

Fish  and  Fisheries. —  Florida's  enormous 
coast-line  in  the  mid-continental  seas  gives  its 
fisheries  the  greatest  extent  and  value  of  any 
State  south  of  Virginia;  they  employ  seven 
or  eight  thousand  men.  Foremost  is  that  of 
the  red  snapper,  utilizing  some  200  vessels  be- 
sides hundreds  of  boats,  the  headquarters  being 
Pensacola ;  .the  catch  is  over  $2,000,000  a  year, 
mostly  packed  in  ice  and  sent  North.  Shad, 
mullet,  and  green  turtle  are  also  caught  in  large 
cuantities.  The  sponge  fishery  is  peculiar  to 
Florida,  and  centres  in  Key  West;  it  has  pro- 
duced as  much  as  $250,000  a  year.  Alligators 
are  caught  for  their  skins. 

Agriculture  and  Forest  Products. — The 
rich  phosphatic  soil  mingled  with  decaying  vege- 
tation, the  large  rainfall,  and  warm  climate 
render  Florida  enormously  fertile,  and  dictate 
its  representative  crops.  It  of  course  raises 
com  and  other  cereals  for  its  own  use — in  191 0 
it  produced  8,814,000  bushels  of  com  from 
678,000  acres  of  land — ^and  at  last  report  had 
over  500,000  neat  and  95,000  dairy  cows;  but 
its  chief  export  crops  are  semi-tropical.  Sugar- 
cane, Sea  Island  cotton,  and  rice ;  190,060  bushels 
a  year  of  the  last  named;  potatoes,  475,000 
bushels,  valued  at  $570,000,  from  $,000  acres, 
in  1909;  peanuts,  over  1,000,000  bushels;  cas- 
sava, nearly  10,000,000  pounds ;  tobacco,  4,380,000 
pounds  in  1910;  with  some  7,000,000  water- 
melons and  3,500,000  muskmelons  a  year,  besides 
feneral  market-gardenina:  products  for  the 
forth,  are  the  typical  field  crops  of  the  State. 
Several  thousand  acres  are  devoted  to  water- 
melons for  the  seed  alone,  for  which  there  is  an 
extensive  northern  market  The  orchard  crops 
are  rich  in  tropical  products  —  lemons  (2,357 
boxes  in  the  census  year),  limes  (22,714  boxes), 
grape-fruit  (2,306  boxes),  guavas  (1,645,000 
fruit),  Japanese  plums  (75,iio  fruit),  olives, 
figs  (66,600  pounds),  cocoanuts  (136,600  nuts). 
etc. ;  but  the  two  leading  crops  are  oranges  and 
pineapples.  The  former  has  been  subject  to 
immense  vicissitudes.  Early  in  the  nineties  it 
was  the  one  speculation  of  central  Florida,  and 
the  product  rose  to  5,000,000  boxes  in  one  year; 
then  the  terrible  cold  wave  of  1894-5  froze  mil- 
lions of  young  trees  to  the  roots,  often  splitting 
them  in  two.  The  older  trees,  where  well 
handled,  generally  survived,  but  another  cold 
wave  in  1899  —  giving  native  Floridans  the  un- 
precedented sight  of  several  inches  of  snow  — 
destroyed  a  large  part  of  those  also:  the  two 
disasters  killed  three  fourths  of  all  the  orange 
trees  in  the  State.  The  crop  sank  to  125,000 
boxes  or  so,  and  most  of  the  growers  abandoned 
the  business,  thinking  a  permanent  change  of 
climate  had  set  in;  but  it  is  now  known  that 
these  frosts  occurred  now  and  then  in  earlier 
times  as  well,  and  growers  are  recovering  cour- 
age, though  the  indus^  is  shifting  toward  the 
southwest  coast.  The  crop  for  1902  was  about 
750,000  boxes^  oyer  treble,  that  for  the  census 
year.  The  next  greatest  orchard  crop-;- though 
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peaches  and  pears  are  considerably  grown  —  is 
the  pineapple,  raised  mainly  in  the  southeastern 
counties.  Florida  in  the  census  year  produced 
nearly  3,000,000  of  the  fruit,  against  440  from 
California  and  none  from  any  other  State. 

In  1902  the  Florida  East  Cbast  &  Drainage 
Sugar  Company  was  formed  to  drain  the  Ever- 
glades, which  will  reclaim  some  millions  of 
acres  of  valuable  agricultural  land. 

The  forest  products  are  usually  ranked  under 
manufactures.  The  lumber  and  timber  product 
of  Florida,  with  the  tar^  turpentine,  and  ship 
stores,  amount  to  about  $15,000,000  yearly, 
or  nearly  as  much  as  all  the  rest  of  the  State's 
manufactures  together.  The  turpentine  and 
t-osin— 236,778  barrels  of  the  former,  772,537 
of  the  Tatter— were  valued  at  $6,469,605,  and 
the  industry  employed  15,073  hands,  or  toward 
half  the  industrial  workers  of  the  State.  The 
industry  has  grown  from  almost  nothing  within 
20  years,  there  being  in  1890  only  4B4  haiida 
and  $191,859  product. 

Minerals, —  Florida  has  no  metals,  and  its 
mineral  industries  are  of  rock  and  earths.  The 
chief  is  the  mining  of  phosphate  rock  for  fer- 
tilizers (q.v.),  in  which  it  rivals  any  other  dis- 
trict of  the  world  .  It  is  in  various  forms — hard 
and  soft  rock,  land  and  river  pebble,  and  verte- 
brate remains.  The  hard  rock  —  much  the  most 
valuable,  containing  80  per  cent  phosphate  of 
lime — is  found  in  a  belt  skirting  the  Gulf  from 
Tallahassee  nearly  to  Tampa.  It  was  .discovered 
in  1888,  and  since  then  the  product  has  risen 
to  some  750,000  tons  a  year  of  all  kinds  —  500^000 
bein^  hard  rock,  nearly  all  exported  to 
Eurppf ,  principally  Germany.  The  river  pebble 
ts  only  worked  on  the  Peace  and  Alafia  rivers, 
by  dredges  and  pumps.  Most  of  the  fuller's 
earth  used  in  the  United  States  is  also  from 
Florida.  At  Ellenton,  on  the  Manatee  River. 
60,000  tons  has  been  produced  in  a  year,  and 
at  Quincy  30,000  tons.  Some  $40^000  a  year 
of  kaolin  also  goes  out. 

Manufactures. —  The  greatest  industry  of 
Florida,  aside  from  the  forest  products,^  is  the 
tobacco  and  cigar  manufacture,  of  which  the 
heart  is  Tampa  and  Key  West;  it  was  de- 
veloped by  the  immigration  of  Cuban  cigar- 
makers,  and  still  uses  mainly  Havana  leaf. 
Some  300/xx>,ooo  cigars  a  year  are  turned  out, 
and  the  total  value  of  tobacco  products  manu- 
factured in  the  census  year  was  $10,891,286;  the 
industry  employed  6,461  wage-earners.  The 
fertilizer  industry  from  phosphate  rock  amounts 
to  over  ^  $500,000  a  year,  against  less  than 
$100,000  in  1890,  and  nothing  two  years  before. 
Wooden  boxes  and  barrels,  cedar  for  lead- 
pencils,  sugarcane  syrup,  cotton-seed  oil,  and 
meal  are  also  to  some  extent  exported,  though 
the  consumption  is  largely  at  home.  Jackson- 
ville has  two  establishments  for  canning  pine- 
apples, guavas,  etc. 

Commerce  and  Transportation. —  Florida's 
position  makes  it  the  natural  outlet  for  exports 
to  the  West  Indies;  but  till  late  years  unim- 
proved harbors  and  inferior  railroad  equipment 
have  checked  its  commerce.  Within  the  past 
15  years,  however.  Congress  has  expended  over  . 
$6,000,000  oa  its  river  and  harbor  improvements 
(appropriating  nearly  $3,000,000  more  in  1902)  : 
and  its  railroad  lines  nave  more  than  trebled 
in  mileage,  and  increased  in  evei^  greater  ratio 
in  (juality  of  service.  The  mainland  harbors  on 
its  immense  peninsular  co^^t-Unc^  with  its  nobl|i 
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island  port  Key  West,  do  an  export  trade  of 
toward  $20,000,000  a  year,  with  some  $2,000,000 
of  imports.  About  3,000  vessels  a  year,  of  over 
2,500,000  gross  tons,  clear  from  Florida  ports. 
The  chief  exports  are  timber  and  lumber  (over 
$7>50o,ooo  a  year),  naval  stores,  fruits,  corn, 
cotton,  tobacco  and  cigars,  phosphate  rock  and 
fertilizer,  fish,  and  horses,  mules,  and  cattle  to 
Cuba.  The  largest  exporting  places  are  Pensacola, 
Tampa,  Jacksonville,  and  Key  West.  There  are 
important  steamer  Imes  running  from  Jackson- 
ville to  Charleston,  New  York  and  Boston; 
from  Tampa  to  Havana  and  Porto  Rico  (great 
sums  having  been  recently  expended  on  its  ter- 
minal facilities)  ;  from  Key  West  to  Havana. 
Galveston,  New  Orleans,  and  New  York;  ana 
from  Miami  to  Nassau  and  Cuba;  also  coasting 
lines  from  Femandina,  Apalachicola,  Carrabelle, 
and  Punta  Gorda.  There  is  much  tourist  and  busi- 
ness navigation  on  its  fine  rivers  and  bays.  The 
railroad  mileage  is  now  some  3,500,  of  which 
3,800  is  main  track;  there  are  several  through 
express  trains  to  and  from  the  North  daily, 
and  three  great  trunk  lines  traverse  the  penin- 
sula—  the  Atlantic  Coast  Line,  Seaboard  Air 
Line,  and  Florida  East  Coast. 

Banks. — On  i  Sept  1910  there  were  4^  na- 
tional banks  in  the  State,  with  capital  paid  in 
of  $5,750,800;  the  amouTit  of  deposits  m  sav- 
ings banks  (1910)  was  $;, 294,086.76,  from  about 
8,000  depositors,  averaging  $160  each.  No  State 
banks  or  loan  and  trust  companies  reported  that 
year. 

Finance. — ^The  assessed  valuation  of  the 
State  is  slightly  over  $136,000,000,  which  is  50 
per  cent  of  the  actual  value;  the  tax  rate  is 
$7.50  for  1910.  The  bonded  debt  for  the  fiscal 
year  1908  was  $601,567.  The  county  taxes 
produce  over  $1,250,000  a  year,  the  school  dis- 
tricts over  $70,000. 

Education. — The  State  maintains  about  2,400 
public  schools,  with  about  2,700  teachers,  of  whom, 
about  1,700  are  women.  The  average  monthly 
salary  is  $44.49  for  white  males  and  $35.44  for 
white  females.  Total  paid  for  salaries,  $569,- 
733-33 '»  annual  expenditure  on  schools,  $775»ooo, 
or  about  $1.35  per  capita ;  about  half  the  aver- 
age for  the  Union,  and  one  of  the  lowest  aver- 
ages among  the  States.  The  average  attendance 
for  the  year  was  55  days  for  white  children,  41 
for  colored.  The  illiterates  above  10  number 
over  one  fifth  of  the  population.  This  is  mis- 
leading, however,  unless  classed  by  color:  the 
illiterate  whites  numbered  19.184  out  of  297,812, 
or  6.4  per  cent,  while  the  illiterate  colored  num- 
bered 65,101  out  of  230,730,  or  over  3^  per  cent. 
The  educational  status  is  gradually  improving. 
There  are  some  30  high  schools  m  the  State. 
The  Constitution  provides  for  two  normal 
schools,  a  white  and  a  colored ;  the  former  is  at 
De  Funiak  Springs,  the  latter  at  Tallahassee. 
There  are  also  three  private  normal  schools. 
For  colored  secondary  education  there  are  three 
institutions  at  Jacksonville  and  one  at  Live  Oak. 
For  whites  there  are,  besides  the  State  Agri- 
cultural College  at  Lake  City,  seminaries  for 
East  Florida  at  Gainesville,  West  Florida  at 
Tallahassee,  South  Florida  at  Bartow.  There 
are  also  several  private  and  denominational  col- 
leges, including  the  John  B.  Stetson  University 
at  Deland,  atnliated  with  the .  University  of 
Chicago,  and  Rollins  College  at  Winter  Pdrk. 

Charitable  and  Penal  Institutions. —  There 
is  a  State  hospital  for  the  Insane  at  Tallahassee 


accommodating  about  1,000  patients,  «nd  treat- 
ing some  300  new  ones^a  year;  a  school  for  the 
bhnd  and  for  deaf-mutes  at  St.  Augustine;  and 
a  State  reform  school.  The  State  penitentiary 
contains  something  over  1,000  inmates;  out  of 
500  the  colored  prisoners  number  about  one 
half.  The  State  farms  out  its  convicts  for  min- 
ing phosphate,  etc. 

Religious  Denominations. —  The  strongest  in 
the  State  are  the  African  Methodist  Episcopal, 
the  Methodist  Episcopal  South,  the  Regular 
Baptist  South,  the  Regular  Baptist  Colored, 
Roman  Catholic,  Methodist  Episcopal,  Prot- 
estant Episcopal,  Presbyterian,  Disciples,  and 
Congregational. 

State  Government. — ^The  Constitution  is  of 
November  1886,  and  made  sweeping  changes 
from  the  former  one  in  the  direction  of  democ- 
racy. The  State  and  county  officers  had  for- 
merly been  mostly  appointed  by  the  governor, 
and  the  Supreme  Court  justices  were  appointed 
for  life;  under  the  jjresent  Constitution  all  are 
elected,  except  circuit  judges,  and  the  judges* 
terms  are  six  years.  The  governor  is  elected  for 
four  years,  and  cannot  be  re-elected  for  an 
immediately  succeeding  term.  His  salary  is 
$3,5oa  His  veto  may  be  overridden  by  a  two 
thirds  vote  of  the  members  present  in  both 
Houses.  In  case  of  vacancy,  the  succession  de- 
volves on  the  president  of  the  Senate  and  the 
speaker  of  the  House  successively.  The  legis- 
lature consists  of  32  senators  and  68  repre- 
sentatives, and  meets  biennially,  with  sessions 
limited  to  60  days  except  at  their  own  expense. 
I'here  is  a  railroad  commission  to  enforce  rea- 
sonable rates  of  freight  and  passenger  carriage. 
The  divorce  law  requires  two  years*  residence. 
Counties  have  local  option  at  the  request  of  one 
fourth  of  the  registered  voters.  There  are  1,25s 
militia.  The  State  has  two  representatives  in 
Congress.  It  is  overwhelmingly  Democratic  in 
politics ;  in  the  legislature  of  1903  there  were  67 
Democratic  representatives  and  one  Republican. 

Population.^iSso,  34,730;  1840,  54,477;  i85Qr 
87,445;  i860,  140,424;  1870,  187,748;  1880,  269,- 
493;  1890,  391,422;  1900,  528,542.  The  foreign- 
born  numbered  23,832,  mostly  West  Indians. 
The  colored  population  was  230,730,  or  a  little 
over  two  fifths.  The  last  census  (1910)  showed 
a  population  of  751,139,  an  increase  of  42.1  per 
cent. 

The  State  has  47  counties,  which,  with  their 
capitals,  are  as  follows : 

Alachua.  Gainesville. 
Baker,  MacClenny. 
Bradforti,  Starke. 
Brevard,  Titus ville. 
Calhotan,  BlotmtstoWn. 
Citrus,  Inverness. 
Clay,  Grccncove  Springs. 
Columbia.  Lake  City. 
Dade.  Miami. 
De  Soto.  Arcadia. 
Duval,  Jacksonville. 
Escambia.  Pensacola. 
Franklin,  Apalachioola. 
Gadsden.  Quincy. 
Hamilton,  Jasper. 
Hernando.  Brooksvine. 
Hillsboro.  Tampa. 
Holmes.  WestviUe. 
Jackson,  MaHanna. 
Jefferson.  Montioello. 
Lafayette,  Mayo. 
Lake.  Tavares. 
Lee,  Myers. 
Leon,  Tallahasaae. 

The  chief  cities  are  Jacksonville,  on  the  St 
John's,  with  a  population  of  57,699,  in  191 0,  in- 


Levy,  BrcMMon. 
Liberty.  Bristol. 
Madison.  Madison. 
Manatee,  Braidentown. 
Marion,  Ocala. 
MoDZDC,  Key  West. 
Nassau.  Femandina. 
Orange,  Orlando. 
Osceola,  Kissimmee. 
Palm  Beach.  W.  Palm  Bdc 
Pasco,  Dade  City. 
Polk,  Bartow. 
Putnam.  Palatka. 
St.  John  St.  Augustine. 
St.  Lucie,  Fort  Pierce. 
Santa  Rosa,  Milton. 
Sumter.  Sumterville. 
Suwaaee.  Live  Oak. 
Tavlor.  Perry. 
Volusia,  Deland. 
Wakulla,  Crawfordville. 
Walton.  DoFuniak  Springs. 
Washington,  Vernon. 
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1.  The  Plaza,  St.  Augustine. 

2.  Jupiter  Light. 
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creased  from  about  40,000  in  1903;  Pensacola, 
22,982;  Key  West.  19,945;  Tampa.  37,782;  West 
Tampa,  8,258;  Gainesville,  6,183.  No  other 
place  has  as  much  as  6,000  people,  and  only 
four  over  5,000  —  St.  Augustine,  5494;  Lake 
City:  S.032  and  Tallahassee,  the  State  capital, 
5.OT8  and  Miami,  5,74i-  Between  3,000  and 
5,000  are  Ocala,  Palatka  and  Femandina,  Day- 
tona.  Lakeland,  Live  Oak,  Orlando,  Quincy,  St 
Petersburg,  San  ford,  and  Apalachicola. 

History.'^  The  earliest  attempted  colonization 
of  the  North  American  mainland  was  in  Fk>rida, 
and  the  first  white  settlement  was  St.  Augus- 
tine. Juan  Ponce  de  Leon  discovered  the  coast 
a  little  north  of  St  Augustine  27  March  15 12; 
was  made  governor,  and  authorized  to  colonize 
the  ^Island  of  Florida,'^  as  it  was  then  supposed 
to  be,  in  15 13;  and  sought  there  for  the  *  Foun- 
tain of  Youth.^  Thenceforward  it  was  the 
highway  of  Spanish  explorers.  Vasquez  de 
Ayllon  raided  it  for  slaves  1520^,  Panfilo  de 
Narvaez  began  his  fatal  expedition  westward 
in  i^aft  from  Pensacola  Bay ;  Hernando  de  Soto 
his  m  1539  from  Tampa  Bay;  Tristan  de  Luna 
in  1559  explored  northward  from  Pensacola 
Bay.  Coligny  designing  to  found  a  Huguenot 
colony  and  reftqg^e  in  the  New  World,  Rene 
de  Laudonniere  in  1564  built  Fort  Caroline  on 
the  St  John's;  in  1565  Pedro  Menendez  de 
Avilez  captured  the  fort,  massacred  the  French 
there  and  in  two  detachments  outside,  *not  as 
Frenchmen  but  as  heretics,*  and  built  St  Augus- 
tine; in  1567  Dominique  de  Gourgues  in  turn 
exterminated  the  Spaniards  at  the  settlement 
that  had  replaced  Fort  Caroline,  •not  as  Span- 
iards but  as  assassins.^  St  Augustine  was 
overlooked;  but  in  1586  Sir  Francis  Drake  de- 
stroyed it.  All  through  the  17th  and  early  i8th 
centuries  the  Spaniards  in  Florida  harassed,  or 
set  on  the  Indians  to  harass,  the  English  col- 
onies, from  St  Augustine  as  headquarters,  espe- 
cially after  Georgia  was  settled;  and  St. 
Augustine  was  repeatedly  attacked  by  colonial 
expedhions.  The  Spaniards  did  but  little  to- 
ward settling  the  country,  however.  In  1763 
East  and  West  Florida — the  latter  west  of 
the  Apalachicola,  and  including  parts  of  mod- 
cm  Alabama  and  Mississippi  —  were  ceded  to 
Great  Britain,  and  in  the  next  20  years  more 
than  25,000  whites  had  settled  there.  In  1783 
it  was  retroceded  to  Spain,  and  most  of  the 
English  settlers  withdrew.  In  1795  West  Flor- 
ida was  sold  to  France.  After  the  Louisiana 
Purchase  of  1803  the  United  States  claimed  up 
to  the  Perdido  as  part  of  ^Louisiana^;  the 
claim  was  not  then  pressed,  for  fear  of  war; 
but  in  1810,  the  Spanish  monarchy  being  over- 
thrown and  the  king  a  prisoner,  the  United 
States  took  possession  of  all  but  Mobile,  which 
was  occupied  in  1813  during  the  War  of  181 2. 
Meantime  and  afterward,  the  Southern  States 
found  East  Florida  an  intolerable  thorn  in  their 
flesh.  The  so-called  Spanish,  ^^government* 
there  was  mere  anarchy,  partly  from  there 
bein^  no  stable  home  government  to  control 
it;  Indian  bands  raided  Georgia  and  escaped 
over  the  border,  British  and  Spanish  traders 
intrigued  with  them,  and  it  was  an  Alsatia  for 
fujgitive  slaves  which  drove  the  slaveholders 
wild.  Congress  authorized  Madison  to  take 
^temporary  possession^  in  181 1,  but  nothing  was 
done;  in  1818  Jackson  invaded  it  to  punish 
Spanish  assistance  to  the  Seminole  raids  and 
withholding  fugitive  slaves,  captured  St.  Mark's 


and  Pensacola,  and  hanged  Arbuthnot  and  Am- 
brister,  two  British  adventurers  making  their 
account  by  furnishing  supplies  and  possibly 
other  help  to  the  Indians.  The  district  being 
both  |)rofitless  and  untenable  to  Spain,  she 
ceded  it  to  the  United  States  by  treaty  of  22 
Feb.  1819,  in  exchange  for  government  assump- 
tion of  $5,000,000  claims  01  American  citizens 
against  Spain.  The  latter  only  ratified  it  in 
1821  (see  Annexation).  In  March  1822  it  was 
admitted  as  a  Territory.  The  two  sections.  East 
and  West  Florida,  both  from  geographical  and 
political  reasons,  had  no  sympathy  with  each 
other,  and  repeatedly  petitioned  Congress  for 
separation,  without  avail.  Especially  West 
Florida,  as  late  as  1869,  voted  for  annexation 
to  Alabama,  which  offered  the  State  $1,000,000 
for  it ;  but  no  further  steps  were"  taken.  O^ 
II  Jan.  1839  a  convention  framed  a  constitution 
for  the  State  of  Florida;  but  it  was  not  admit- 
ted to  the  Union  till  3  March  1845,  paired  with 
Iowa,  as  a  slave  State  with  a  free  State.  The 
Constitution,  forbidding  emancipation  6f  slaves 
by  the  legislature,  roused  a  violent  debate  in 
Congress  over  admission.     From  1835  to  1842 


raged  the  bloody  Seminoler  war  (q.v.}, 
in  the  deportation  of  the  tribe  to  Indian  Terri- 
tory in  1843.  On  10  Jan.  1861  an  ordinance  of 
secession  was  passed,  62  to  7;  and  on  4  Feb. 
the  Florida  delegates  took  their  seats  in  the 
Confederate  Congress.  The  govemm^t  posts 
nearly  all  fell  into  Confederate  hands;  but  Fort 
Pickens^  off  Pensacola,  was  retained,  and  formed 
a  nucleus  for  recapture.  After  1063,  however, 
the  Union  forces  were  employed  in  other  quar- 
ters; and  by  the  battle  of  Qlustee,  20  Feb. 
1864,  the  State  was  lost  to  the  Un>on  till  the 
close  of  the  War  restored  it.  On  13  July  1865 
a  provisional  government  was  formed;  on  25 
October  a  State  convention  met,  and  on  the  28th 
annulled  the  ordinance  of  secession.  A^hew 
constitution  was  adopted  without  slaveiy,  and 
a  legislature  organized  in  1866 ;  but  on  2  March 
1867  it  was  brought  under  the  Reconstruction 
Act,  and  became  a  part  of  the  Third  Military 
District.  A  constitution  of  25  Feb.  1868  chose 
officers  to  hold  till  January  1873,  and  by  act  of 
25  June  1868  Florida  reorganized  as  a  State. 
Reconstruction  conditions  here  were  as  anarchic 
and  deplorable  as  elsewhere  (see  Electoral 
Commission  ;  Reconstruction)  ;  but  in  the  last 
20  years  the  enormous  investments  of  Northern 
capital  in  industries  and  railroads,  the  national 
expenditures  on  harbors,  etc.,  have  made  it  a 
strong  and  thriving  State.  Consult:  Norton, 
<  Handbook  of  Florida  >  (1892);  Fairbanks, 
^History  of  Florida>  (1871);  Barbour,  <Flor- 
ida>  (1884).  Chas.  H.  Smith, 

Secretary  Board  of  Trade,  Jacksonville. 

Florida  Agricultaral  College,  an  impor- 
tant educational  institution  at  Lake  City,  Florida, 
established  in  1884.  It  is  under  the  direct  con- 
trol of  a  State  board  appointed  by  the  governor. 
There  are  200  studerits  of  both  sexes. 

Florida  Blanca,  Josi  Mofiino,  ho-sa'  m5n- 
ye'no  flo-re'tha  blan'ka,  Count  of,  Spanish 
statesman:  b.  Hellin,  Murcia,  21  Oct.  1728;  d. 
Seville  20  Nov.  1808.  He  was  Spanish  ambassa- 
dor at  Rome  during  the  pontificate  of  Qement 
XIV.,  and  particularly  distinguished  himself  by 
his  activity  in  the  abolition  of  the  order  of  the 
Jesuits,  and  in  the  election  of  Pius  Vli  Ia  1777 
he  became  minister  of  foreign  affairs,  and  at  once 
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acquired  almost  unlimited  authority  in  Spain. 
He  introduced  post-coaches,  and  caused  the 
post-roads  to  be  made  practicable;  directed  his 
attention  to  the  most  important  subjects  of  gen- 
eral police,  particularly  in  the  capital ;  embellished 
Madrid,  and  was  on  every  occasion  the  active 
friend  of  the  arts  and  sciences.  His  attack  upon 
Algiers  in  1777,  and  the  siege  of  Gibraltar  in 
178^3,  were  unsuccessful;  but  the  result  of  his 
co-operation  with  the  English  colonies  of  North 
America  in  securing  their  independence  was 
more  favorable  to  Spain.  After  the  accession  of 
Charles  IV.,  his  enemies  succeeded,  in  1792,  in 
effecting  his  disgrace.  He  was  imprisoned  in 
the  citadel  of  Pampelima,  but  was  soon  restored 
to  liberty  and  banished  to  his  estates.  He  ap- 
peared once  more  upon  the  political  stage  in 
jSo8,  when  he  was  president  of  the  extraor&iary 
Cortes. 

Florida  Cape.     See  Cafe  Florida. 

Florida,  Ckitf  of.     See  Florida  Straits. 

Florida  Jay.     See  Jay. 

Florida  K^a,  or  Reefa,  in  Florid  a  c^iain 
of  small  islands,  keys  or  reefs,  and  sandbanks, 
estfadin^  southwest  from  Cape  Florida,  abotH 
ito  miles.  Th^  arc  very  considerable  in  num- 
betf  but  only  a  few  are  of  any  importance. 
Among  these  may  be  mentioned  Cayo  Largo,  Ift- 
dian  Key,  Long  Island,  Old  aitd  New  Mata- 
oocnbs,  Cayo  de  Boca,  and  K^  West,  on  vi^tich 
the  city  of  Key  West  is  built. 

Florida  Straha,  or  New  Bahama  ChamieL 
The  gulf  waters  separating  Flotida  from  Cuba 
and  the  Bahamas,  and  traversed  by  the  Gulf 
Stream.  The  total  length  is  300  miles^  with  a 
width  of  from  50  to  150  miles. 

Florida;,  Treaty  of.  In  American  history, 
a  ^reaty  signed  between  Spain  and  the  United 
States,  :?2  Feb.  1819,  by  wnich  Spain  conceded 
the  Fioridas  to  the  United  States.  Until  the 
final  ratification  of  the  treaty  Congress  had 
passed  a  law  empowering  the  President  to  ap- 
|>oint  a  governor,  and  Gren.  Andrew  Jackson 
assumed  command  of  the  Florida  region.  Gen. 
7ack$on  issued  a  proclamation  at  Pensacola  re- 
auiring  obedience  to  United  States  authority. 
See  FtoaiDA;  United  States-— Arbitration 

IN  THE. 

floriji,  the  name  of  a  coin  first  struck  in 
SFIorence  in  the  13th  century.  The  silver  florins 
of  Holland  are  worth  about  40  cents.  The  Brit- 
ish and  Austrian  florins  are  each  worth  50  cents, 
rhe  English  florin  was  first  coined  in  1849.  See 
Numismatics  . 

Florio,  Caryl.    See  Robjohn,  W.  J. 

FlorlOy  Joiin,  English  lexicographer  and 
:ransta«or:  b.  London  of  Italian  parents  about 
ISS5 ;  d.  1625.  He  taught  Frencb.and  Italian  in 
Oxiojd  University,  and  was  appointed  by  James 
I.  teacher  of  lan^^uages  to  the  queen  and  Prince 
Hfftnf.  His  chief  works  are  his  great  Italian 
and  English  dictionary,  <A  World  of  Words  > 
(159B,  improv^  edition  161 1),  and  his  transla- 
aon  of  ^  \Iontaigne  >  (1603) .   ' 

Florls,  flO'ris,  Ftana  (originally  de 
Vriendt),  Flemish  painter:  b.  Antwerp  1517; 
d.  there  i  Oct.  1570.  He  was  called  by  his  con- 
temporaries the  Raphael  of  Flanders.  He 
Went  to  Italy,  where  his  taste,  particularly 
in  design,  was  improved  by  the  study  of  the  mas- 
tarpitcas     of     Michelangelo ;     but     he     never 


equaled  the  grace  and  jpurity  of  form  which 
distinguished  the  Florentine  and  Roman  masters. 
His  style  was  grand;  but  his  coloring  and  his 
figures  are  reproached  with  dryness  and  stiffness. 
Most  of  his  works,  and  in  particular  his  tri- 
umphal arches,  waade  on  the  occasion  of  the  entry 
of  Charles  V.  and  Philip  II.  into  Antwerp,  and 
his  ^Twelve  Labors  of  Hercules, >  have  often 
been  engraved  by  skilful  artists.  His  paintings 
are  to  be  met  with  in  Flanders,  Holland,  Spain, 
Paris,  Vienna,  and  Dresden. 

Flor'uel,  in  Shake^pearVs  ^Winter's 
TaU^;  the  Prince  of  Bohemia,  hero  of  the 
drama,  and  the  lov^er  oi  Perdita. 

Flo'roa,  Ronaan  hktoriao,  of  the  2d  cen- 
tury A.D.,  probably  a  native  of  Spain  or  Gaul. 
He  is  varH>usty  styled  ia  the  manascripts ;  in 
some  L.  Annaetfs  Fkyrufi,  in  others  L.  Julius 
Florus,  in  others  L.  Annasus  Seneca,  and  in  one 
simply  L.  Anmeu«.  He  *0rrote  an  abndgment 
<epitome)  of  Roman  history  ia  four  books, 
from  the  foundation  of  the  dCy  to  the  first  time 
of  closing  the  Temple  of  Janus,  in  the  reign  of 
Augustus.  His  style  is  florid^  and  not  suffi- 
ciently simple  for  Itist6ry.  The  best  edition  is 
that  of  Duker  (Leyden  1744)  ;  later  ones  are  by 
Tit2e  <iSi9)  and  Seebode  (xSttt). 

Floss  Silk,  the  portions  of  raveled  sUk 
broken  off  in  reeling  the  silk  from  the  cocoons, 
carded  and  spun  into  a  soft  coarse  yam,  and 
used  for  common  fabrics.      See  Silk. 

Flptow^  Friedrich  (fred'rip  flo'to)  von, 
German  musical  composer,  b.  Teutqndorl,  Meck- 
lenburg-Schwerin,  27  April  18 j^;  d.  Wiesbaden 
04  Jap.  iSoA>  His  earlier  operas  (which  include 
one  ciaited  rkob  Roy ^ )  did  not  find  favor  among 
the  Parisian  opera-house  dirfic$orp,  so  he  had  to 
content  himself  with  performaiices  in  the  private 
theatres  of  th^  aristocracy.  This  brought  him 
gradually  into  notice,  how-evei;*,  apd.his  ^N^uf- 
rage  de  la  Meduse^  was  pubUqly  produced  in 
1839.  ^Alessandro  Stradello^  was  first  par- 
iort^ied  at  Hamburg  in  1S44,  ^d  his  most  suc- 
cessful opera*  ^Martha»^  was  origi&aliy  given  at 
Vienna  m  1847.  His  subsequent  works,  such 
as  qndra>  (1853),  <Rubezahl>  (i«54),  <Albin> 
(1856),  <L'Ombre>  (1869),  achieved  but  small 
s^ucqess. 

Flotsam,  letaaoi,  and  Ligan,  in  law,  flot- 
sam, or  'floatsam,  is  derelict  or  shipwrecked 
goods  floating  .on  tiie  sea ;  jetsam,  goods  thrown 
overboard  which  sink  and  remam  tioder  water ; 
and  ligan,  goods  sunk  with  a  ^rreck  or  attached 
to  a  buoy,  as  a  mafic  of  ownership.  When 
found  such  goods  may  be  returned  to  die  owner 
if  he  appear;  if  not,  in  England^  they  are  tbe 
property  of  the  crown.  See  Debbuct;  Sal- 
vage. 

Flounder,  any  of  several  of  the  more  com- 
mon and  useful  flat  fishes  (q.y.)  of  northern 
waters.  The  commonest  American  $pccics  are 
the  ^summer^*  and  <<winter*  flounders.  The 
latter  (Pseudoplenronectes  americanus)  is  dark 
rusty  brown,  more  or  less  spotted,  about  15 
inches  long  when  larg^e,  and  weighs  one  to  two 
pounds.  It  is  caught  in  the  colder  tnonths  from 
Chesapeake  Bay  to  Labrador,  and  is  excellent 
eating.  The  ^summer*  floundef  ^ParaKchthys 
dentatus)  becomes  twice  as  ^argje,  is  light  olive 
brown,  studded,  when  4dn1t,  with  numerous 
small  white  spots,  and  is  e:<c6llent  isatitig^.  The 
«fou;--spotted»  flounder  (i*.  tiblonzus),  and  the 
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Gttlf  species  (P.  albiguttus),  are  closely  related. 
On  the  Pacific  coast  several  good  species  are 
known;  and  the  British  coast  has  a  valuable 
sp^es  in  Pleuronecfes  Hesus,  closely  resembling 
the  plaice   (q.v.). 

FlottT  and  Meal  Intects.  Various  forms 
of  «nttll  whitish  eater^llars  ahd  darker- 
adored  ^womw*  are  commonly  found  in  flour 
and  meal  alid  manufactured  oereai  products  af 
different  kimis.  The  most  prominent  of  these 
is  the  Medkemnean  flour  moth  (Bphestia 
kmeh^ieila),  winch  has  been  termed  a  veritaMe 
sconrge  in  flouring-mitlB.  It  was  practiealW 
unknown  as  a  pest  until  1877,  and  in  Noctft 
America  is  still  limited  to  portions  of  Cali- 
fornia, Mimiesota,  New  York,  and  Peimsyl^ 
vax^  where  ftourteilling  is  aa  important  in^ 
dultfgr.  The  oitith  has  a  wing*^expanse  of  a 
little  kss  than  lan  inch^.  and  is  of  a  pake  lead- 
gny  color.  The  eeterpillars  are  whitish,  with 
Umg  but .  iocoospicuoos  hairs,  and  make  the 
tronfaie  while  searching  for  a  proper  place  for 
tnnafofining^to  the  ptipa  sftaige.  Wherever  it 
crawls  it  drags  after  it  a  lai^ge  quantity  of  silk^ 
with  the  rei^ult  that  flom-  becomes  felted  to» 
gether  and  idmpy  and  the  mill  madiihery  0ets 
clogged,  requiring  frequent  and  expensive  stop^ 
M^s.  The  enlini  Hfe  cyde  of  this  insect  may 
be  acxomplisbed  in  38  days,  hence  in  well-heited 
mills  or  other  buikitngs  iohabitisd  by  the  insects 
from  four  to  sis^-generations  may  be  produced. 
When  a  mill  is  fonnd  infested  the  entire  build- 
ing must  usually  be  fuftiigatied.  Sometimes  a 
whole  district  becomes  6yerrun,  and  in  this  case 
great  care  must  be  observed  that  thfe  isstet  does 
not  sprtfid  from  one  mill  to  another.  Various 
remoaies  are  used  fOr  eradicating  the  pest,  in* 
cludtflg  the  free  tise  of  bisulphid  of  earbm  and 
hydrocyanic-acid  gas,  the  use  of  *steim-sweep* 
ers»  and  «»leyatDr  brushes? 

The  Indian-tneHl  medi  (PMia .  interpunc^ 
teUm)  somewhat  reseinUe^  ;the  precedtAgr,  biit 
is  smaller;  the  otiter  halved  of  the  fore-wings  are 
dark  gvieasy  hrown  with  metallic  refections,  and 
the  l^nra  usually  haft  a  reddish  or  greeniih 
tinge.  It  has  the  same  habit  of  webbing  up 
flour,  but  is  not  so  great  a  pest  as  the  Me£ter« 
ranean  flour-moth*  possibl/  because  it  has  a 
larger  range  of  food  material,  feeding  on  nearly 
all  forms  oi  dried  vegetable  matter,  among 
which  are  drusd  fruits  and  jellies,  which  have 
earned  it  th<i  t«ll«  of  ^'pantry  moth.'  It  is  to  be 
found  in  n^nrly  every  store  and  household,  and 
particularly  where  dried  vegetable  foods  are 
neglected  for  any  length  of  time.  The  meal 
snout-moth  iPyralis  ftAmiHs)  is  rarer  than  the 
preceding,  and  seldom  does  injury  to  flour  or 
meal,  although  It  spoils  clover  hay. 

Two  species  of  beetles  (Tenebrio  moUior 
and  obMCums)  and  their  iarvat  are  popularly 
known  as  'tnealrworms,*  both  in  this  eountry 
and  abraad  The  former  is  a  shining  brown 
beetle  over  half  an  inch  long,  and  produces  a 
ycillow  mealworm ;  the  hitter  is  dull  black,  and 
pfoduces  a  dark  brown  meal-worm.  They  are 
most  apt  to  be  ffoublesame  in  dark  locations, 
in  feed-*steires  and  in  stables ;  but  are  tisef ul 
when  raised  under  oontrol,  since  they  are  sala- 
ble as  food  lor  mocking-birds,  nightingales, 
and  Mher  cage  birds. 

Fkwr  beetles  or  ^weevils'  are  little  flattened 
reddish  beetlea  of  the  same  family  (Tembrio- 
Miff)  as  the  meal-worms  and  are  great  pcsts  in 


mills  knd  storehouses.  The  chief  source  of  an- 
noyance from  these  insects  is  due  to  their  im- 
parting a  highly  offensive  and  persistent  odor 
to  the  substances  which  they  infest,  Which  in- 
clude various  drugs,  snuff,  capsicum,  ginger' 
dried  peas  and  beans,  baking  powder,  nuts,  ana 
cabinets  of  dried  insects.  Several  specie^  occur 
in  America.  They  differ  somewhat  in  struc- 
ture and  in  habits,  but  may  be  controlled  bjf 
the  use  of  bisulphid  of  carbon. 

Flourena»  Harie  Jean  Pierre,  ma-re  zho& 
pe-ai'  floo-roh,  French  physician  and  physiol- 
ogist: b.  Maureilhan,  department  Herauft,  1$ 
April  1794;  ^  Montgeron,  near  Parls^  6  Dec 
1867.  His  first  scientific  writings,  which  were 
distinguished  by  their  perspicuous  style  and  ana- 
lytical precision,  appeared  in  181 9.  In  1&28  h^ 
was  elected  a  memW  of  the  Academy  of  Scir 
eaces,  in  1830  was  appointed  to  the  chair  of 
comparative  anatomy  at  the  Jardin  des  Plantes» 
and  in  1833  succeeded  Dulong  as  permanent  sec- 
retary to  the  Academy  of  Sciences.  In  i^  he 
was  admitted  a  meml)er  of  the  French  Academy. 
In  1846  he  was  create^  by  Louis  PhilU)^  a  peer 
of  France,  but  he  was  deprived  of  this  diffnity 
hy  the  revolution  of  1E48.  Flour^:^  coipoii^^ 
with  profound  scientific  knowledge  great  literary 
talent  His  works  are  very  numerous,  out  the 
following  may  ^  be  mentioned  particularly : 
^Recherdies  experimentales  svr  les  Propriete^ 
et  les  Fonctions  du  Systeme  nerveux^  (1^24); 
^Experiences  sur  le  Systeme  nerveux^  \i^s)  J 
^Developpement  des  Os^  (1842)  ;  ^Anatomic  de 
la  Peau'  (1843) ;  ^Memoires  d^ Anatomic  ^  de 
Physiologic  corapar^es  (1844)  J  ^fiuncn* 
(1844) ;  ^I>e  rinstinct  et  dk  ITntellwence  des 
Animaux^  (1841) ;  ^De  la  tongevite^  (1854) ; 
Dc  h  Vie  et  de  rintelligencc'  (185B)  ;  '^CEMvres 
de  Buffon*  (1853-5)  ;  ^Des  Manuscrits  de  Buf* 
fon>  (1859);  ^Eloges  historiques>  (i8$7j. 
JFlourens  was  the  first  to  demonstrate  experi- 
mentally that  the  substance  of  the  animal  boc^ 
undergoes  a  constant  process  of  renewal 

Flour  Mittng,  American.  Fl^m-  n^illing 
is  of  two  kinds ;  one  the  pHi^itive,  small  itidustrjr 
that  supplies  a  natural  local  d^ihd;  the  other 
a  commercial  enterprise,  which  goes  into  the 
open  markets  for  its  raw  matef ial  and  disposes 
<n  its  product  in  the  markets  of  the  World.  One 
dates  from  the  early  settlement  of  the  country^ 
or  as  soon  as  wheat  was  grown  in  America; 
while  the  other  had  its  beginnhig  ^bout  the  time 
of  the  Revolution,  though  k  assumed  «io  really 
great  hnportance  until  after  the  middle  of  the 
last  century.  While  the  countty  has,  and  prob^ 
ably  always  will  have,  a  large  number  of  small 
mills  situated  in  the  rural  districts,  the  flour- 
milling  industry  proper  —  considercx!  comther> 
dally  — is  on  a  larger  and  more  important  scale 
than  ever  before*  In  fact,  the  census  of  1900 
gives  it  fourth  place  among  the  manufactures  of 
the  United  States  in  value  of  products. 

The  small  mill  that  supplies  a  purely  k)eal 
village  or  rural  demand,  may  properly  be  termed 
an  ^agricultural  adjunct.*  Therefore  the  history 
of  farminfiT  in  this  country  is  the  history  of  the 
grist-mill  development.  Yet  its  earif  growth  Is 
of  some  interest.  In  1626,  a  horse-power  mil! 
was  buih  on  Manhattan  Island,  and  a  windmill 
m  New  England,  near  Watertown,  about  two 
years  later.  Windmills  soon  became  common  on 
the  Atlantic  coast.  The  first  water-mill  in  New> 
England  was  probably  built  on  the  DOKhestei'     j 
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side  of  the  Neponset,  in  1634.  Before  the  middle 
of  the  ccntuiy,  New  England  was  doing  an  ex- 
port business,  sending  wheat  and  flour  to  Portu- 
gal. In  1649,  Virginia  had  four  windmills,  five 
water-mills,  and  numerous  horse-mills,  and  was 
also  an  exporter  of  wheat  and  flour.  By  1678, 
New  York  had  a  considerable  number  of  mills, 
and,  moreover,  had  a  monopoly  on  the  process  of 
the  bolting  of  flour.  The  charter  was  repealed, 
however,  in  1694. 

For  nearly  100  years  following,  the  develop- 
hient  of  milling  was  but  the  reflection  of  the 
growth  of  the  countrj",  with  some  extension  of 
trade  in  the  West  Indies  and  South  America. 
Still,  the  process  of  milling  was  crude,  and  the 
industry,  with  perhaps  a  few  exceptions,  had 
hardly  gone  bevond  the  agricultural  or  farm- 
product  basis.  Not  until  the  mills  began  to  cen- 
tralize, until  ^milling  centres*  began  to  form,  did 
the  industry  commence  to  shape  itself  on  a  com- 
mercial basis.  This  period  may  be  said  to  have 
commenced  shortly  after  the  Revolution.  Yet 
milling  then,  as  compared  with  to-dav,  was  as 
the  stage  coach  of  1776  compared  with  the  lux- 
urious express  train  of  the  present  century.  Still, 
the  mills  of  Delaware,  on  the  Brandywine,  were 
celebrated  for  their  flour.  This  district  had  130 
mills  within  a  radius  of  40  miles,  and  Wil- 
mington was  an  exporter  of  ^superfine*  flour. 

The  next  milling  centre  of  importance,  and 
which  later  became  first,  was  Baltimore.  In 
1787  the  mills  of  that  city  made  325  barrels  of 
fiour  daily,  and  it  was  there  that  the  first  marked 
improvements  in  the  process  of  making  flour 
were  adopted.  Up  to  1785  the  different  stages  of 
milling  were  separate  and  largely  done  by  hand, 
as  they  are  even  to-day  in  the  Hungarian  pro- 
cess. But  Oliver  Evans  introduced  the  elevator 
and  conveyor,  and  combined  the  diflPerent  steps 
into  a  continuous  system;  thus  dispensing  with 
much  labor,  and  making  a  saving  in  the  cost  of 
production.  Owing  to  this  improvement  and  to 
the  slowness  of  the  Delaware  millers  ^  to 
adopt  it,  Baltimore  became  the  more  im- 
portanli  centre,  ./and  the  .  Patapica..  River, 
with  .  its  fine  water  power,  became  cele- 
brated during  the  next  50  years.  In  I8^tO, 
the  PatapscOji  within  30  miles  in  which  the 
fall  is  800  feet,  had  60  mills,  which  ground  sev- 
eral hundred  thousand  barrels  of  flour  a  year. 
A  considerable  export  trade  was  done  with  the 
West  Indies. 

Still  another  milling  centre  was  formed  at 
Richmond,  Va.,  at  the  falls  of  the  James  River: 
The  district  is  now  not  known  as  a  milling 
point;  the  milling  business  has  passed,  leaving 
nothing  but  a  memory  of  its  one-time  impor- 
tance. In  1845,  Richmond  had  the  largest  mills 
in  the  United  States,  the  «Gallego»  and  the 
*HaxaIl.*  The  number  of  mills  there  was  21, 
and  their  trade  besides  the  local  and  nearby 
territory,  was  with  South  America.  The  *GaI- 
lego'  mills,  in  1864,  had  31  pairs  of  buhrs  or 
millstones,  with  an  annual  capacity  of  190,000 
barrels  of  flour.  The  <HaxalP  mills  had  a 
capacity  of  160,000  barrels. 

From  the  Atlantic  coast  the  milling  centre 
began  its  westward  march,  following  the  wheat- 
fields.  Rochester,  N.  Y.,  in  the  Genesee  valley, 
was  the  next  centre,  and  while  it  retained  its 
importance  for  many  years,  it  succumbed  to 
newer  districts  farther  to  the  west.  At  one  time 
Cincinnati  assumed  considerable  importance  as 
a  milling  point,  but  St.  Louis  was  destined  to 


follow  Rochester  as  the  centre  of  a  great  milling 
district.  While  Rochester  at  the  present  writ- 
ing has  lost  its  importance,  St  Louis  has  re- 
tained its  mills,  but  has  been  outclassed  by  the 
younger  city  of  Minneapolis.  Milwaukee  has 
also  developed  a  slightly  greater  milling  capa- 
city than  St.  Louis.  Thus  die  milling  centre  has 
finally  fixed  itself,  apparently  for  all  time,  at 
Minneapolis.  For  many  years,  however,  Roches- 
ter was  recc^^ized  as  the  first  nulling  city  of 
the  country,  having  as  early  as  1835,  no  less 
than  21  mills,  with  95  run  of  stones.  The  flour 
from  these  mills  was  sold  throughout  the  Atlan- 
tic coast  States.  In  1865,  the  flour  output  of 
Rochester  was  800,000  barrels. 

With  the  development  of  the  great  central 
wheat  States,  mills  were  built  wherever  there 
was  increased  population.  In  1840,  Ohio,  Ken- 
tucky, Indiana,  Illinois,  and  Michigan  had  a 
total  of  1,200  mills,  producing  about  30  per  cent 
of  all  the  flour  made  in  the  country^  y^  very 
few  of  them  belonged  to  the  commercial  class, 
such  as  those  of  the  centreSr  The  scattered 
country  mills  supplied  the  farming  coflOKnunitses 
and  the  small  towns,  while  the  few  larger  mills 
and  those  of  the  centres  supplied  the  large  mar- 
kets and  the  districts  where  wheat  was  not 
raised. 

St.  Louis  began  as  a  milling  point  in  1840^ 
with  two  small  mills.  The  city,  due  to  its  loca- 
tion, was  then  the  principal  point  in  the  West. 
By  i860,  the  St  Louis  mills  were  making  800,000 
barrels  of  flour  a  year.  In  1870  the  output  was 
over  1,000,000  barrels,  and  in  1880  over 
2,000,000.  St.  Louis  led  all  other  centres  until 
1881,  when  Minneapolis  began  its  rapid  develop- 
ment. Among  the  other  important  milling  cen- 
tres are  Toledo,  Buffalo,  Detroit,  Indianapolis, 
Chicago,  Kansas  City,  and  Milwaukee,  already 
mentioned. 

A  small,  crude  mill  ^as  built  at  the  Falls  of 
St.  Anthony,  now  Minneapolis,  by  a  detachment 
of  soldiers  in  1823,  but  jthe  first  merchant-mill 
was  erected  in  1854.  The  flrst  flour  was  shipped 
to  the  east  from  Minneapolis  in  i8sg.  In  186$, 
the  city  had  six  mills,  with  a  total  daily  capacity 
oi  800  barrels.  It  was  not  until  1878  that  the 
total  annual  output  reached  1,000,000  barrels, 
and  the  direct'  export  shipments  were  about 
100,000  barrels. 

In  tracing  the  movement  of  the  milling  centre, 
it  may  be  of  interest  to  investigate  the  causes 
that  brought  a  large  number  of  milling  interests 
together.  The  importance  of  the  flrst  milling 
district,  the  Brandywine,  in  Delaware,  was  evi- 
dently principally  due  to  convenient  wheat  sujv 
plies.  The  Patapsco  district  owed  its  impor- 
tance to  fine  water  power,  local  wheat  supplies, 
and  water  transportation,  while  Richmond  would 
probably  never  nave  gained  any  prominence  but 
for  its  water  power,  though  its  transportatHm 
facilities,  down  th«  James,  enabled  it  to  build 
up  an  export  trade.  The  fine  water  power  of  the 
Genesee  River,  at  Rochester,  was  a  natural  in^ 
ducement  for  the  miller  to  build  there,  while  the' 
rich  agricultural  valley  gave  an  abundant  supply 
of  raw  material.  Then,  too,  the  opening  of  the 
Erie  Canal  gave  Rochester  unexcelled  transpor- 
tation facilities  to  other  markets.  Until  other 
conditions  entered  into  the  situation  to  affect 
it,  Rochester  was  particularly  favored.  St.  Louis 
had  no  water  power,  but  it  had  river  transporta- 
tion  both  for  wheat  and  flour,  and  it  was  for 
years  the  principal  distributing  point  for  a 
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tcmtoiy.  Miiwaukee  was  an  early  wheat  mar- 
ket aad  was  the  lake  outlet  for  the  Northwest 
before  Chicago  became  a  shipping  point  of  im- 
portance; It  was  thus  early  that  mills  began 
to  be  built  at  Milwaukee,  and  its  milling  impor- 
tance may  be  ascribed  to  its  favored  position  on 
the  lake. 

The  greatness  of  Minneapolis  as  a  mUling 
oentre  is  pa^ly  due  to  the  water  power  from 
the  Mississippi  River  and  partly  to  the  position 
of  the  city»  which  is  the  gateway  between  the 
wheat  fields  and  the  markets,  but  it  is  also  largely 
due  to  the  quality  of  the  wheat  of  Minnesota 
and  the  Dakotas,  the  greatest  spring-wheat  terri- 
tory in  the  world.  Lastly,  the  pre-eminence  of 
Minneapolis  as  a  milling  centre  is  due  to  the 
early  business  men  of  genius,  who  grasped  the 
situation  and  .made  the  name  ^Minneapolis^ 
known  the  world  over.  Given  all  the  other 
advantagesy-^.geographical  position,  water- 
power,  aj|d  even  the  annual  production  of  some 
200^000,000  bushels  of  superb  hard  spring  wheat* 
—  yet  without  the  business  genius  and  entefprise 
that  dominated  the  early  Minneapolis  millers,  the 
city  might  never  have  been  known  as  the  greatest 
flour-milling  centre  in  the  world. 

The  latest  figure^  at  hand  show  the  follow- 
ing Hour  output  at  milling  centres  in  the  United 
States : 

BarrelB. 

Adaata. » '  3i5»ooo 

Buffalo x»4i5,3oo 

ChibagD. ^ -. 1,300,000 

Detroit. s67,ooo 

Dvlutk ; i,8o^,4<»> 

Kassaa    City i»a98,3oo 

La    Croiae 4$St*oo 

Minneapolis. <i6,339»Soo 

Milwaiixee i*755fOoo 

New  York 1,760,700 

NashTillo 1,000,000 

Pkiladalphia. 301,500 

Rochester : 402^100 

Rjcfamowl ai8,aoo 

St.   Louis i,6as»9oo 

Tole4o 1,600,000 

The  present  time  may  be  called  a  commercial 
era  in  the  flour-milling  industry.  The  period 
from  1870  to  1900  might  fittingly  be  termed  the 
mechanical  era,  for  during  that  time  cp-eater 
dhanges  and  improvements  were  made  m  the 
process  than  in  all  the  200  years  preceding  it.* 
During  the  mechanical  period^  there  was  als9  the 
export  era,  when  the  building  of  new  miBs  apd 
the  increasing  output  of  old  ones,  together  with 
the  increase  in  wheat  raising  of  the  country, 
caused  an  over-production  of  flour,  if  domestic 
markets  alone  were  depended  upon.  In  fact, 
the  increased  output  was  to  keep  pace  with  the 
growing  export  trade.  After  reviewing  the 
natural  development  of  the  milling  industry, 
which  up  to  1870  was  identical  with  the  growth 
oi  the  *  country,  these  three  divisions,—  the 
mechanical,  the  export,  and  the  commercial- 
seem  most  important 

No  better  review  of  the  mechanical  period, 
up  to  18^,  can  be  given  that  that  written  by  the 
late  Charles  A.  PiTlsbmy,  of  Minneapolis,  who 
did  more  than  any  other  one  man  to  make  the 
city  in  which  he  lived,  and  the  wheat  of  the 
Northwest,  known  in  every  great  market  of  the 
world. 
In  1895,  Mr.  Pillsbury  wrote: 

Down  to  1870,  the  milling  process  in  the  United 
States  was  that  invented  by  Oliver  Evans,  with  some 
minor  and  gradual  '  improvements.  From  1787  the 
nether  and  npper  millstones,  the  former  stationary  and 
the  latter  baSanced  to  route  upon  it,  ground  the  floor 
of  America.    The  stones   were   set  close   together,   to 


produce  aa  much  flour  aa  possible  at  one-  grinding. 
This  produced  friction  and  heat,  and  often  brought 
about  chemical  changes  which  injured  the  color,  taste, 
and  quality  of  the  flour.  In  the  early  milling  history 
of  Miuneapolis.  when  enterprising  manufacturers 
rushed  the  speed  of  the  stones  to  secure  a  large  prod- 
uct, the  flour  came  out  dark,  and  so  hot  the  hand  could 
not  be  held  in  it. 

Minneapolis  spring«wheat  flour  then  etood  low  in 
the  scalcj  and  waa  sometimes  branded,  at  the  request 
of  buyers,  **  St.  Louis  flour  from  winter  wheat."  The 
hard  spring-wheat,  rich  in  gluten  which  made  it  tough, 
rendered  oiflicult  the  separation  of  flour  from  bran, 
ana  thereby  yielded  a  dark-hued  flour  which  brought  a 
low  price  m  the  market.  The  soft  and  starchy  winter- 
wheat,  on  the  other  hand,  yielded  readily  to  the  old 
low-gnnding  prooess;  the  bran  waa  more  easily  scpa* 
rated,  and  toe  flour  was  lighter  in  color  and  less 
damaged  by  hard-grinding.  The  color  and  quality  of 
spring-wheat  flour  were  somewhat  improved  in  the  best 
miUs  by  a  reduction  in  pressure  and  apted  and  by. 
scientific  stone  dressing;  hut  the  main  difficulty  re- 
mained. The  difficulty  in  grinding  spring-wheat  by 
the  old  process  was  with  the  middlings,  or  that  part  of 
the  kecnel  between  the  bran  covering  and  the  atardhy 
central  body.  The  middlings,  although  known  to  be 
rich  in  the  gluten  which  gives  wheat-flour  its  chief 
value  with  the  baker  and  pastrycook,  were  associated 
with  the  bran;  and  the  richer  the  wheat  in  gluten,  as  in 
case  of  hard  spring-wheat,  the  more  difficult  was  the 
process  of  separation,  i)ecause  the  gluten  was  the  cause 
of  the  toughness. 


The  first  experinienta  were  made  widi  a  view  to  tho 
purifying  of  middlings.  In  i863,  E.  N.  La  Croix,  a 
French   millwright,  came  to  Faribault,  Minn.,  and  ex- 


perimented in  making  a  middlings  purifier,  like  one 
be  had  seen  in  France.  In  1870  he  removed  to 
Minneapolis  and  continued  hia  experiments.  At  kngth 
a  machine  was  made,  and  a  sample  shipment  of  flour 
waa  sent  to  New  York.  Word  came  back  by  wire  that 
the  new  Aoar  was  selling  at  so  oenta  a  barrel  higher 
than  other  brands.  The  La  Croix  machine  was  crude 
and  in  some  respects  unsatisfactory,  and  George  T. 
Smith  produced  a  superior  machine,  different  in  many 
points,  but  retaining  the  sane  imnciple,  and  obtained 
&  patent, . 

As  a  result  of  the  new  middlings  purification. process 
the   mills   usintf   it  added   50   cents  a   barrel  to  their 

frofits  in  the  first  year,  $1  the  aeeond  year,  and  from 
a  to  I4  per  barrel  the  third  and  fourth  years'  > .  There- 
upon George  H.  Christian,  representing  the  Washburn 
mills,  a  number  of  head  milfers  from  other  mills^  and 
myaelf ,  repreaBnting  the  t  PiUsbury  mills,  went  ^  to 
Europe  aiul,in|l4fi<^  thorough  study  of  the  Hnnnnan 
"high-milling'*  or  gradual-reduction  roller  and  middlings 
process.  As  a  result  some  of  the  Minneapolis  mills 
adopted  the  Hungarian  proceai  bodily,  middlings  puri- 
fier and  all»-  ana  in^  a  few  years  were  compelled  ^to 
throw  away  some  of  the  complex  machinery,  with 
which  they  were  loaded.  The  PiUsbnry  mills,  however, 
adopted  only  what  seemed  to  be  the  liKSt  features  of 
the  Hungarian  process,  such  aa  the  rolls,  avde  modifii 
cations  all  along  the  line,  and  retained  the  American 
middlinga  purifier  invented  by  Mr.  Smith.  '  We  found 
that  the  Hongarian  system  needed  simpUfication  ta 
increase  its  efliciencyi  to  Save .  labor,  and  especially  ta 
avoid  dangerous,  accumulation  of  inpl-dust  , 

The  new  and  improved  high-milling  system  Off 
Minneapolis  and  Minnesota  thus  estaMiahed  made^tbo 
hard  spring-wheat  of  the  Northwest  the  best  flour 
material,  on  the  globe»  immediately  added  10  to..  15 
cents  per  bushel  tpl  iti'  market  value,  and  gave  Mmne- 
apolis  flour  the  first 'fiaoe  among  the  cooks  and  bakera 
of  the  world.  By  the  ntfw  process  chilled  iron  and 
porcelain  rolls  gradually  came  into,  .use  in  place  qf  the 
old  millstones.  The  grain,  in  placf  of  being  groun>l 
in  a  single  pair  of  millstones,  was  run  throujib  am 
or  seven  sets  of  rolls,  being  sifted  and  graded  after 
each  breaking  by  the  rolls.  The  old  process  aimed  to 
get  as  much  flour  as  possible  at  one  grinding;  the  new 
seeks  to  get  as  little  flour  as  possible  at  the  tint  two 
or  three  breakinga.  The  old  millstones  were  set  so 
close  together  that  the  weight  of ,  the  upper  stone 
rested  almost  wholly  upon  the  gram.  The  first  rolls 
in  the  new  process  are  set 'so  far  apart  that  the  kernel 
ia  shnply  split  for  tlK  liberation  of  the  germ  anfl 
crease.  The  old  pi^ocess  sought  to  avoid  middlings 
as  far  as  possible,  because  they  entailed  loss  of  flour. 
The  new  process  sedcs  to  produce  as  much  middliBgs 
aa  possible,  because  out  of  ^the  .middlinas  comes  the 
high-grade  patent  flour.  In  th?  handlinm  of  the 
middlings  tne  new  process  exhibits  the  highest ,  art 
The  gluten,  which  gives  flour  iU  strength  or  nsinc 
power,  is  saved  and  made  available  to  the  b&her,  and 
made  a  prominent  source  of  profit  both  to  the  farmer 
who  raises  the  wheat,  the  mjflcr  who  grinds  the  flour, 
the  baker  who  makes  the  bread,  and  finally  to  tho 
consumer,  in  whom  it  ia  transformed  Into  brain  an^ 
muacle. 
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Wiffc  the  introduction  of  the  new  niflling  procctti 
came  oie  big  fliills  which  hare  made  Minneapolis 
famous,  and  the  development  of  the  spring-wheat  in- 
dustry which  has  made  the  Northwest  known  around 
the  globe.  In  1884  there  were  23  mills  equipped  with 
the  new  process  machinery  and  possessed  of  a  daily 
eilfMtg^''M  50,-000  barrels. 

The  number  of  mills  in  Minneapolis  has  not 
increased  since  1884,  although  the  capacity  has 
been  largely  increased.  In  1884  the  output  was 
5,317,600  barrels  of  flour,  while  m  1902  it  was 
16,329,800  barrels.  This  increase,  without  even 
the  enlargement  of  any  of  the  mill  buildings,  was 
dae  to  improved  and  condensed  machines.  There 
are  seven  ipillin^  companies  in  Minneapolis, 
having  aa  nulls  with  a  maximum  daily  capacity 
of  75;Ooo  barrels  of  flour.  The  capacity  of  the 
individual  mills  is  from  600  barrel's  daily  to 
15,000  barrels..  The  Pillsbury  «A*  mill,  having 
the  latter  capacity,  is  the  largest  mill  in  the 
world.  Four  of  the  seven  companies  are  small 
ones,  having  but  one  mill  each.  The  mills  of 
the  three  large  companies  have  a  maximum  daily 
capacity  of  approximately  31,000,  27,500,  and 
18,000  barrels  respectively.  The  greatest  actual 
weekly  flour  production  wa«  443^00  barrels,  for 
a  single' week. 

Since  the  discovery  of  patent  flour  and  the 
introduction  of  the  rolls,  paTticuIarly  during  the 
last  15  years,  the  energy  and  inventive  genius  of 
Ihe  mill  furnishers  have  been  directed  toward 
economy  of  manufacture,  to  get  the  be^  out  of 
the  wheaj  at  the  least  possible  expense.  As  late 
zs  190O1  itnprdvements  were  made  that  aided  in 
economy  of  manuf aoture^  but  at  this  time  the  iinait; 
seems  to  have  been  reached  in  the  percentage 
of  high-grade  flour  that  can  be  produced  from 
the  wheat.  However,  in  view  of  what  has  been 
^ne,  one  dare  not  say  that  still  fiirther  improve- 
ment cannot  be  made.  In  this  connection  a 
word  should  be  said  for  patent  flour.  Much  has 
been  written  denouncing  it  as  unwholesome  and 
inferior  to  whole  wheat  flours ;  and  it  has  been 
said  that  it  is  oVer-feflned ;  that  the  best  part  of 
the  wheat  is  elimitt^ted  to  produce  a  white  flour. 
All  this  is  withput  toundAtiotL  Chemical  analy- 
sis and  extensive  digestive  experiments  by  the 
United  States  Agricultural  Department  prove 
that  white  flour  bread  is  not  only  more  easily 
and  completely  digested  than  whole  wheat  or 
^aham  flour  bread,  but  that  it  contains  a  greater 
percentage  of  the  properties  that  fo  to  nourish 
the  human  system.  Patent  flour  is  made  from 
the  middlings,  or  that  part  of  the  wheat  lying 
between  the  bran  and  the  starchy  central  portion 
of  the  berry,  and  it  is  rich  in  a  high  quality  of 
gluten.  There  is  probably  no  other  manufac* 
tured  article  in  the  world  that  is  sold  as  cheaply, 
compared  with  the  cost  of  the  raw  material,  ia,s 
is  patent  flour. 

Like  the  development  of  milling  in  this  coun- 
try, the  export  flour  business  was  not  placed 
upon  a  high  commercial  basis  until  the  Minne- 
apolis millers,  In  the  early  eighties,  began  a  sys- 
tematic campaign.  From  that  time  until  1900^ 
fhe  export  trade  increased  steadily.  Since  then 
some  adverse  factors,  which  will  be  touched  upon 
further  on,  have  arisen.  The  early  mills  of 
the  Atlantic  coast,  as  already  mentioned,  were 
the  first  to  export  flour,  probably  to  meet  an 
actual  demand  because  these  mills  were  the  most 
con vcn rent  to  buy  from,  rather  than  to  supp^  a 
trade  that  had  been  buut  up  by  the  mills.  The 
early  export  business  doubtless  came  of  itself  — 
a  natural  demand.  ■  The  uncertain  export  flour 


trade  of  the  first  part  of  th*  last  century  rteched 
its  climax  in  the  forties,  and  then,  when  compe- 
tition of  European  mills  was  leltt  dropped  off 
markedly,  about  the  year  1850.  During  the  next 
25  years  large  amounts  of  wheat  were  exported 
annually,  while  the  percentage  of  the  flour  pro- 
duction that  was  sent  out  of  the  country  was 
small.  The  flour  trade  with  the  United  Kingdom 
which  is  now  an  important  part  of  the  export 
flour  business  of  this  country,  fell  almost  en- 
tirely awajr  by  1865.  This,  perhans,  was  because 
the  American  millers  could  not  h<rfd  their  own 
on  even  therms  against  the  foreign  mHlers,  who 
were  then  becoming^  more  aggressive  and  pro- 
gressive than  ever  before.  The  bnildifig  up  of 
the  eitport  flour  trade,  beglnliing  with  about 
1875,  would  makfe  an  interesting  chapter  of  com- 
me^ial  history,  for  this  time  it  was  buih  on  a 
foundation  that  no  fair  competition  cottld  shake. 

The  following  tabk,  whkh  riives  the  flour 
output'  arid  the  ditect  eatpott  slv^ent^  of  the 
Minneapolis  mills  by  y«ars  for  the  Itist  25  years, 
will  furnish  SOme  idea  of  th^  development  of  the 
export  business  of  the  country: 


YUK 


Output 
HarreTs 


16,339,800 
iSf9^i.90o 

IS*082,7OQ 

14,39  X,aQQ 
i4*a3a,6QQ 

i3,874»900 
10,581,600 
9»400,coo 
9,377>OOQ 
g,750.7oo 

6«'9883oo 
6,088,900 

7.0$6^QO 

§•574.900 
6,1 68,000 
5,3ai,aoo 
5,317,700 
4,«<6*aeo 
3«i  75*900 
3,143,000 
1,051,800 
t>5Si,8oo 
940,800 


Export 
Barrels 


3»36a,30O 
3.897»9oo 
4»3nM.SO» 
4,009^100 
4,osa.6e» 
3,94a,>6oo 
S.7*7.Joo 
3,080,900 
«.«T0.7oa 
•»W»SOO 
3^S7«aoo 
3.038,100 
a,i07»io« 
x»9i3JBoo 
•>S97iSoo 
a;(«f0.ooo 
a;a88,5oo 
x.88«iSoo 
X, 805,900 
I.S4J.IOO 
i,aoi,6oo 
1,181,300 
799,400 
44t.6oo 
207,200 


,  A  falling  off  of  the  exports  wfH  be  noticed 
for  1901,  which  was  true  also  of  the  general 
export  business  of  the  country^.  It  was  not  due 
to  the  competition  of  other  countries,  but  to  a 
discrimination  in  freight  rates,  fnland  and  ocean, 
whereby  wheat  could  be  exported  cheaper,  rela- 
tively, than  flour. 

The  table  which  follows  gives  in  t;oridensed 
form  a  dear  impression  of  the  importance  of  the 
flour  industry.  Only  the  mercSiant-iriills  arc 
considered,  wer  5,000  small  grist-mills  have 
been  omitted,  as  they  properly  belong  to  an  agri- 
cultural review  rather  than  to  a  sketch  of  milling. 

A  classification  of  the  merchant-mills  of  the 
country  for  1900  giving  tht  States  having  a 
yearly  product  of  $1,000,000  or  over,  results 
as  shown  in  the  following  table  —  the  second 
column  shows  the  rank  of  the  States. 

The  census  report  of  1900  says  of  flour 
milling : 

*In  order  to  form  a  correct  idea  of  the  mag- 
nitude of  the  milling  industry  in  any  given  local- 
ity, it  win  be  sufllicient  to  compare  with  the  num- 
ber of  establishments,  the  capital  invested  and 
the  number  of  wage-earners  employed.    For  in- 
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State  ok 

TXUUTOKY 


Minnesota. 
OUo...... 


Indiana. ....... 

New  York 

Ififkomi....... 

JPeniwylvanis* .  • 

Wisconsin 

Kansas 

Michigan 

Tcnnenee 

KentticlQr 

Texas , 

Towa 

C^alxfonna 

Virginia.  ..•#•. 
Maryland ...... 

Nebraska 


WaahiofftOQ. 
Korth  Carolina. 
Georgia. 

Colorado. 

West  Virginia. 

Oklahoma 

South  Dakota.. 

Arkansaa 

New  Jersey.... 
Utah.....:.... 


Ibtal. 


^^ 


Raw  Material--Wheat 


Bushels 


a7»5ft6»764 
39,194.680 
35^33,677 
a5.358.939 
a3,923,795 

20,l3I,66t 

16,546,155 

1 3,335,62  X 
13,328,133 
13,531,953 
13,786,110 
8,562,519 
7,081,937 
8,687,731 
8,847,*4« 
8,887,996 
4.549.396 
4.136357 
4,837,47: 
4.869,45^ 
3.813,985 
4.S16.858 
4^97.4^ 
^•91^66 
3,404,670 
3,546,801 


Cost 


104,931,436  $66,641,825 
3^,370,443 
18,383,716 
19.188,538 
i8,43^.S03 
16,303,077 
16,179.063 
14>869»326 
13.157.846 

8,394.690 
8,046,610 
7.005,973 
7,649,433 
6,035.314 
4.973,334 
4,546,481 
4,403,048 

4»a02.9fo 

3,609.061 
3,880,435 
2,756,484 
3,716,934 
3,680,333 

a,i8o,8x8 
1.840.5*9 
1.743.080 
1,317,169 


Produet-^Flour 


Barrels 


33,705,165 
7,366,474 
6,078,4^3 
5,818,393 
5,434.827 
5,345,421 
4.775.«66 
3.750,353 
&034»^|i 

4,013,8§7 

3.512.985 

2,i49i947 

2.604,554 

2,503.390 

3,660,338 

1  •758,946 

1,^75,416 

1,831,107 

1,836,513 

1,868,780 

945.761 

789.191 

1,039,070 

1,013,381 

767,160 

975,870 

915,541 

605*703 

466;a38 

513^92 


481,658,179  $3*2,633,036     100,833,830  $342,119,777       37  13-39      4-8    <o.6$ 


Value 


$73,381,659 
36,060,837 

30,813,984 

jo,38a,7I4 

19.928,981 

17,800,204 

17.059.265 

15,406,395 

15.089,^29 

14,899.096 

13,330,609 

9.341.759 

8.881,359 

8,344,050 

7.952,867 

6,671,815 

5,418,734 

5,319.911 

4.760,^73 

4,758,004 

4.047340 

3.431.754 

3.274.958 

3.063.  00 

3,069,298 

2,855.216 

3,695.024 

2,005.395 

1,871,120 

1,413,438 


IJ 


83.19 
3-54 
3-42 

3-30 
3.57 
4. 13 
3.00 

li 

3.41 

3-29 
a.99 

1:8 

8.61 

::S8 
5:?l 

303 

3-87 
2.93 
«.94 
331 
4.01 
2.7s 


11; 


n 

45 

n 
4.7 

4.8 

*i 
^i 

4.8 

4.8 
S.2 

n 
ti 

1.2 

5.0 


10.6S 


stance,  in  the  State  of  Minnesota,  there  were 
512  milling  edtablishments  (mcludins^  small  grist- 
mitt8  not  tncttided  in  the  foregomg  table)  repre- 
senting a  capital  of  $24,125,7181,  and  employed 
4,086  wage-^rners.  The  average  capital  in- 
vested for  each  establishment  was  $47,121,  and 
the  aversKe  ntttnber  of  wage-earners  for  each 
estattfofament  was  eight.  Compare  with  this 
some  other  locality  having  approximately  the 
same  number  of  establishments,  for  instance, 
Arkansas^]  the  total  numb^  of  establishmems  in 
Arkansas  waei  4io»  representing  a  capital  of 
$i,i83,€S2,  the  itumber  of  wage-earners  ^as  443; 
the  SKverage  capil^  f or  each  establishment  was 
$2JB^  and  the  average  number  of  wage«eamers 
lor  «ach  estafalishnicnt  was  one.  Again,  in  the 
case  o£  South  Carolina,  the  total  number  of 
e8tablsfhm0ita  wiis  556.  the  capital  invested  was 
|d52,55d»  t^c  ntlmbdr  ot  wage-eamers  was  a8r,  the 
average  amount  of  capital  invested  in  each  estab« 
Ushment  was  $1,1 74»  and  the  average  number  of 
wa^-eamers  ^as  only  about  equal  to  one  for 
eveiy  two  establishments  in  eperation.^^ 

The  following  table  shows  the'  number  o£ 
Ikmr-mill^  having  an  annual  production  of  1,000 
or  more  barrels,  in  States  having  a  cereal  mill 
product  of  $i/)oo,ooo  and  over  in  which  wheat 
flour  is  the  chief  product.  (Many  small  mills 
grind  rye  and  com  principaliy^  and  a  little 
wheat) : 


States  ako 
txkrxtokus. 


District  of  Coluinbia. 

Florida 

Georgia 


tfidiana 

Indian  Territoiy. 
lonrlu 


States  axd 
TwMMnotim. 

1,000 
to 

5,0.0 

30,000 
to 

100,000 

bbls. 

or 

more 

Unit^  States 

4.3  IQ 

2,584 

634 

135 

AlalMim 

17 

4 
71 
^9 

13 

""37* 

3 

5 

iS 

12 
,     .   7 

1 
3 
11 
17 

.1 

Ariaona* ......«.«....« 

ArkantMis , 

California 

6* 

Coloado *. 

Ccttmctiout..., 

Delaware ,^-.-.. 

I 

Kentucky 

Lcruisilma 

Maioo* 

Maryland 

MassachttsettA*. . . 
Michigan ........ 

Minnesota. ...... 

M}8SaSSi^t>i 

Missouri.  V.««... 

Montana 

Nebraska 

Nevads......... 

New  Hampshire. 
New  Jersey. . . . . 

New  Mexico. ..«. 
New  York 

Sorth  Carolina., 
orth  Dakota... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania.... 
Rhode  Island.... 
South  Carolina.' 
South  DakoU... 
Tennessee. ...... 

Texas 

Utah ,. 

Vermont 

Virginia 

WashliMton 

West  Virginia... 

Wisconsin 

Wyoming 


1,000 
to 


76 

It 
139 

t*9 

73 
170  1 


336 
93 

3 

330 

4 

93 

9 


59 

19 

1*7 

303 
43 

375 

si 


27 
309 

»s 

42 

I 

381 

13 

151 
300 

4 


5,000 


9 
17 

«3« 

235 
i2 

toy 
97 

117 


137 
151 


165 
7 

ITO 

I 


37 

8l 
36 

383 
»4 


8 

II 

42 
33 


56 
24 
29 

103 

4 


ao,ooo 


5 
4 
5P 
44 
3 
31 
48 
17 


37 
52 


44 

li 


a3 

z 

17 
51 
»3 
13 
25 


•5 

3 


IOO»QOO 

bbls. 
or 


la 
8 


J 

13 

I 


4 
24 


One  of  the  more  recent  fcattires  of  the  flour 
trade  has  been  the  considerable  business  by  Min- 
neapolis mills  with  Australia,  the  direct  result 
of  the  crop  failure  there  in  1902.  Minneapolis 
mills  also  send  flour  to  South  Africa,  and  have 
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made  trial  shipments  to  China,  and  there  is  a 
possibility  of  a  trade  being  developed  in  the  Far 
East.  Pacific  coast  mills  have  introduced  their 
flour  in  China  and  Japan,  but  as  yet  those  coun- 
tries are  not  bread-eaters.  The  northern  trans- 
continental railroads,  which  will  soon  connect 
with  an  Asiatic  steamship  line  owned  by  one  of 
the  roads,  promises  to  revolutionize  some  of 
the  native  customs.  And  if  China  can  be  in- 
duced to  become  a  bread-eater,  the  export  flour 
business  via  the  Pacific  will  increase  very  rap- 
idly. 

Commercially,  the  flour-milling  industry  has 
made  as  great  progress  as  it  has  mechanically. 
As  the  skill  of  the  mill  furnisher  and  the  oper- 
ative miller  has  separated  the  best  parts  of  the 
wheat  into  a  refined  and  delicate  product,  yet 
retained  the  most  wholesome  and  nourishmg 
properties,  as  compared  with  the  dark  and  coarse 
flour  of  an  earlier  milling  age,  so  the  work  of 
the  merchant  miller  of  to-day  differs  from  that 
of  the  miller  of  the  early  part  of  the  last  cen- 
tury. 

Milling  is  now  more  a  commercial  and  less  a 
mechanical  proposition  than  ever  before. 
Mechanical  perfection  has  nearly  been  reached; 
and  it  is  easier  to  keep  a  machine  running 
smoothly  than  to  invent  and  perfect  the  machine. 
Perhaps  the  greatest  commercial  problem  is  that 
of  competition,  not  only  of  individual  millers, 
but  of  nations.  It  is  first  a  competition  for  the 
raw  material,  and  then  for  the  flour  trade. 
Almost  every  country  desires  to  be  a  manufac- 
turing nation  to  some  extent,  whether  a  wheat- 
growing  country  or  not,  therefore  encourage- 
ment is  given  to  home  industries.  Then,  too, 
Europe  buys  large  quantities  of  American  wheat 
when  the  price  is  low,  and  later  this  enters  into 
competition  with  American  flour  in  foreign  mar- 
kets. Therefore,  the  flour  trade  is  on  a  world- 
wide basis,  and  the  large  miller,  more  than  ever 
before,  has  great  commercial,  rather  than 
mechanical,  problems  to  solve.  Never,  however, 
will  he  feel  they  have  all  been  solved,  until  the 
United  States  exports  the  surplus  of  its  wheat 
crop  as  the  manufactured  article  of  flour,  rather 
than  a  large  part  of  it  as  raw  material 

Henry  L.  Little, 
Mgr.  PilUbury-Washburn  Flour  Mills  Co.,  Ltd. 

Flour,  Wheat,  a  finely  ground  meal  used 
for  food.  .  Ordinary  white  or  bread  flour,  of 
which  there  are  a  number  of  grades,  is  com- 
posed of  the  interior  portion  of  the  wheat 
kernel  subjected  to  processes  of  pulverization 
and  purification.  In  the  preparation  of  white 
flour  either  a  portion  or  all  of  the  bran,  germ, 
and  other  offal  parts  are  removed.  When  the 
entire  wheat  kernel  is  ground  into  a  meal,  it 
is  called  graham  flour.  When  a  portion  of  the 
bran  is  removed  but  the  germ  and  fine  bran 
are  retained,  the  product  is  called  purified  gra- 
ham or  entire  wheat  flour. 

The  history  of  wheat  milling  shows  that  many 
and  gradual  changes  have  taken  place  since 
the  early  times  when  wheat  was  pulverized 
between  stones  to  the  present  time  when  it  is 
reduced  by  steel  rolls.  Wheat  has  variously  been 
reduced  to  flour  by  means  of  stone  crushers, 
saddle  stones,  and  stone  mortars.  The  ancient 
Greeks,  RomansL  Chaldaeans,  and  Egyptians  used 
saddle  stones  for  grinding  wheat  into  flour, 
the  wheat  being  placed  in  a  concave  stone  and 
rubbed  with  a  convex  stone  rocked  backward 


and  forward.  Saddle  stones  are  still  In  use 
among  the  native  Africans,  and  are  known  to 
have  been  used  from  earliest  times.  They  are 
also  found  among  the  remains  of  the  prehistoric 
Swiss  lake-dwellers  and  mention  is  made  of 
them  in  the  earliest  literature.  Their  use  ap- 
pears to  have  been  common  among  all  primitive 
races  and  they  are  in  use  to-day  by  many  bar- 
barous and  half-civilized  nationa  Near  the  be- 
ginning of  the  Christian .  era,  querns  or  crude 
crushers  in  which  the  parts  were  fitted  me- 
chanically came  into  use.  The  upper  stone  or 
pestle  revolved  upon  the  lower  concave  stone. 
The  quern  was  the  forerunner  of  the  millstone. 
Querns  are  still  in  use  in  some  Asiatic  and 
European  countries.  The  millstone  came  into 
use  about  the  14th  century  and  was  the  resnlt 
of  gradual  evolution  {rom  the  stones  shaped 
by  nature  and  operated  by  hand  to  specially 
hewn  and  dressed  millstones  propelled  by  va- 
rious forms  of  motive  power.  In  ancient  times, 
flour  was  prepared  in  each  household,  the  grind- 
ing being  done  by  women,  slaves,  aad  menials. 
During  the  Middle  Ages  when  the  feudal  sys- 
tem was  at  its  height,  crude  flour-mills  or 
querns  formed  a  part  of  the  outfit  of  each 
castle  or  estate.  In  some  countries,  the  right 
to  operate  these  miUs  was  vested  in  the  clergy, 
and  in  early  English  history  frequent  mention  is 
made  of  contests  between  the  people  and  the 
landlords  and  clergy  relative  to  their  right 
to   operate  these  mills  or  quems. 

Until  the  beginning  of  the  17th.;  century 
wheat  milling  was  simply  a  crude  agricultural 
industiy^  the  earlier  mills  being  operat^  t^ 
slaves,  then  by  oxen.  Later  water  wheels  and 
windmills  were  used  as  motive  power.  About 
1820,  a  flour-mill  was  first  operated  ]}fy  steam. 
At  the  present  time,  some  mills  are  operated  by 
electric  power. 

About  1870  the  present  roller  process  of  flour 
production  was  introduced  from  Hungary  into 
America.  The  process  consists  ol.  the  gradual 
reduction  or  pulverijration  6f  the  floury  >por- 
tions  of  the  wheat  kernel :  between  •corrctgated 
and  smooth  steel  rolU  and  of  the  ^urificatkm 
of  the  product  by  means  >oi-  aspitators/  sieves, 
and  bolting  cloths.  During  the  process  of  mill- 
ing, the  granular  middlings  undergo  gradtnl  re- 
duction and  are  passed  from  break  to  break.  At 
each  break  or  grinding,  the  fine  flour  is  removed 
by  bolting,  the  middlings  are  separated  and 
passed  to  other  rolls  and  the  tailings  are  sub- 
jected to  further  reduction.  Before  passing  to 
the  rolls,  the  wheat  is  screened  to  remove 
loose  dirt  and  weed  seeds,  and  occasionally 
washed  to  remove  adhering  dirt  and  debris; 
then  dried  or  tempered  with  steam,  as  may  be 
necessary  in  order  to  more  easily  effect  re- 
duction. The  first  break  simply  flattens  the  ker- 
nels after  splitting  them  in  halves  along  the 
longitudinal  ^rroove.  The  germ  is  pinched  off 
by  the  rolls  and  is  readily  separated.  The  flour 
passes  automatically  from  one  break  or  set  of 
rolls  to  another.  Each  break  is  regulated  so  as 
to  pulverize  a  little  finer  than  the  preceding  one. 
Each  stream  is  purified  by  passing  through  reels 
and  by  subjection  to  aspirators  which  remove  the 
fine  dust  and  dirt  by  suction.  Finally  the  vari- 
ous streams  are  blended  so  as  to  form  different 
grades  of  flour.  In  large  mills,  the  cleaned 
wheat  is  usually  elevated  to  the  top  of  the  mill, 
and  then  passed  on  to  the  roUs,  and  the  various 
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streams  blended  in  such  a  way  that  the  fixial  flour 
product  is  obtained  after  being  separated  into  40 
or  more  separate  streams. 

The  introduction  of  the  roller  process  of 
miling  has  made  it  possible  to  use  varieties 
of  wheat  from  which  high-grade  flour  could  not 
be  made  by  the  old  stone  process.  By  the  roller 
process  of  reduction,  the  granular  middlings 
which  were  formerly  excluded  from  the  flour 
and  sold  as  a  distinct  product  for  animal  feed- 
ing are  now  reduced  and  added  to  the  patent 
grades  of  flour.  About  75  per  cent  of  the 
cleaned  wheat  is  returned  as  merchantable  flour, . 
72  per  cent  being  straight  grade  or  ordinary 
white  flour.  In  ordinary  milling,  the  grades  are 
as  follows:  (i)  first  patent;  (2)  second  pat- 
ent; (3)  straight,  sometimes  called  standard 
patent;  (4)  first  cletSr;  (5)  second  clear;  (6) 
red  dog.  First  patent  flour  is  the  highest  grade 
manufactured.  Its  gluten  has  greater  power  of 
expansion  and  absorbs  more  water  than  that 
from  any  other  grade.  First  patent  flouf 
produces  the  whitest  and  largest  sized  loaf  of 
bread.  Second  patent  flour  is  similar  to  first 
patent,  but  the  bread  is  slightly  darker  in 
color  and  the  gluten  does  not-^sess  quite  so 
high  a  power  of  epcpansion.*  First  dear  grade 
flour  is  obtained  after  the  removal  of  the  first 
and  second  patent  grades^  This  flour  is  slightly 
darker  in  color  and  produces  a  smaller  sized 
loaf  than  the  patent  grades.  Second  dear 
or  low  grade  is  the  name  given  to  a  small 
amount  of  flour  obtained  after  the  removal  of 
the  first  clear.  About  12  per  cent  of  the  cleaned 
wheat  is  recovered  as  first  clear  flour  and  about 
.5  per  cent  as  second  clear  or  low  grada.  When 
the  wheat  is  milled  so  that  the  first  and. second 
patents  and  the  first  dear  are  all  obtained  as 
one  flour,  the  product  is  called  straifjbt  grade. 
This  is  the  flour  that  is  most  extensively  used 
for  bread-making  purposes^  Straight  flour  is 
the  sum  of  the  first  and  second  patents  and 
the  first  clear.  The  lowest  grade  of  flour  man- 
ufactured is  called  red  dog;  it  ii^^dark"  in  ^cAor 
and  possesses  but  little  power  of  ex|»n8ion.  It 
is  secured  largely  from  those  portions  o£  the 
wheat  kemd  adjacent  to  the  germ  aild  aleurone ' 
layers.  Red  dog  flour  is  not  generally  used  for 
human  food,  but  is  employed  in'  l!he  arts^  as 
for  foundry  purposes,  for  the  feedkijgr  of  ani- 
mals and  occasionally  in  the  preparation  of  some 
cereal  breakfast  food.  It  has  a  high  per  cent 
of  protein  or  nitrogenous'  meiterial,  but  is  -  not 
valuable  for  bread-ma^nfi^  P^l^^^^  because 
the  gliadin  and  glutenin  (see  finfiAD  AKp  Bkead 
Making)  are  not  present  in  the  right  propor- 
tions to  form  a  balanced  gluten.  By  blending 
the  different  standard  grades  of  flour,  various 
commercial  grades  sold  under  different  trade, 
names  are  secured.  The  composition  and  prop- 
erties of  different  kinds  oi  flour  result  from 
the  kind  of  wheat  used  in  preparation  (see 
Wheat)  and  the  method  of  milling  employed. 
The  percentage  amounts  of  bran,  shorts,  and 
standard  grades  of  flour  obtained  by  the  roller 
process  vary  with  different  kinds  of  wheat. 
Some  wheats  yield  more  flour  than  do  others. 
The  average  yields  are  approximately  as  fol- 
lows: 

Per  cent  of 
cleaned  wheat 
recovered 

I      First    patent 56.0 

2.     Second    patent 60.8 

3.*  Straight  or  atandard  patent. .., ^ ..... .         72.6 


First  clear  or  first  bakers.. 
Second    clear   or    low-grade. 

Red  dog 

Shorts  middlings. 

Bran    


1 1.8 
0.S 
i.o 
it.6 
13.4 


'Straight  grade  flour  is  composed  of  first  and  second 
patents  and  first  dear  grade. 

By  the  roller  process  of  milling,  the  germ 
is  excluded  because  of  its  poor  bread-making 
properties  and  its  fermentable  nature.  The 
wheat  offals  of  which  shorts  and  bran  form 
the  main  portion  are  by-products  used  for  the 
feeding  of  animals.  About  25  per  cent  of  the 
cleaned  wheat  finds  its  way  into  the  offals. 
Bran  is  the  episperm  or  outer  covering  of  the 
wheat  kernel.  As  human  food,  it  is  indigestible 
and  does  not  contain  any  appreciable  amount  of 
available  nutrients.  As  an  animal  food,  how- 
ever, it  has  a  high  value.  Shorts  consist  mainly 
df  the  fine  bran  mixed  with  some  of  the  floury 
portions  of  the  wheat  kernel.  When  the  wheat 
screenings,  consisting  of  weed  ^eeds  and  other 
refuse  are  ground  and  mixed  with  the  shorts,  the 
product  IS  known  as  shorts  feed.  When  the 
germ  is  mixed  with  the  shorts,  the  term  shorts 
middlings  is  used.  By  some  processes  of  mill- 
ing, the  germ  is  obtained  separately.  From  5 
to  7  per  cent  oi  the  weight  of  the  cleaned  wheat 
is  recovered  as  ^rm. 

Wheat  flour  is  composed  of  starch,  gluten 
proteids,  water,  fat,  ash,  or  mmeral  matter,  and 
small  amounts  of  other  compounds,  as  sugars, 
cellulose,  organic  acids,  amids,  etc.  The  proxi- 
mate composition  of  the  different  kinds  ot  flour 
when  milled  from  the  same  lot  of  hard  wheat 
is -given  in  the  following  table: 


patent 


Wheat 
First 

flour 
Second      pattnt 

flour  

Straight    flour. 
First  clear  grade 
Second     e  1  e  a  r 


Red  dog  dour.. 

Snorts,    mid- 

dlittgs....... 

Bran  ••••>*,>». 


8.$o 
x6.$5 


49" 


10. 

W.S4 

10.13 


10.08  I 
9.17 


8. 
9^ 


ii.'d8 


U 

"•991. 

T3.74- 


.79»4J»?6. 


H^i 


61 


Oh 


74.^ 

76.S5 


75.3P 
73.13 


69.37 
61.37 


.37   6M7 
39   65.54 


r- 


S£ 


•3? 
,p6a 


i.Sofo.TS 
15 


o.x8 


.a7 
•59 

.14 

.aol  .a3 


4x40 
4.031 

4.0C6 
4.050 
4097 


From  the  table,  it  will  be  observed  that  there 
is  a  gradual  increase  in  the  amount  of  ash, 
proteids,  and  fat  from, the  first  patent  flour  to 
the  red  dog  or  lowest  grade  of  flour.  In  fact, 
the  variations  in  ash  content  of  the  different 
grades  of  flour  are  so  regular  that  the  percent- 
age of  ash  can  be  taken  as  an  index  to  the 
grade  of  flour.  The  highest  grade  flours,  as  first . 
patent,  contain  least  ash  because  of  the  more 
perfect  exclusion  of  the  bran  and  endosperm 
parts.  There  is  but  little  difference  in  chemical 
composition  between  the  first  and  second  grades 
of  patent  flour,  second  patent,  containing  more 
fat,  slightly  more  protein  and  germ,  and  less 
carbohydrates  than  first  patent.  In  the  straight 
grade  or  ordinary  bread  flour,  there  is  only  from 
.6  to  .7  per  cent  less  nitrogenous  material  as 
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protesds  than  in  the  wheat  from  which  it  was 
milled.  Second  clear  and  red  dog  flours  contain 
a  large  amount  of  protein,  fat,  and  ash,  and 
judged  by  their  proximate  composition  only, 
would  appear  to  have  a  higher  nutritive  value 
than  the  patents  or  straight  grade  flours.  But 
when  judged  on  the  basis  of  digestibility,  avail- 
able nutrients  and  physical  character  of  the 
bread,  these  flours  are  found  to  have  a  much 
lower  value  than  the  patents  or  straight  grade 
flours.  For  nutritive  values,  see  article  on 
Bread  and  Bread  Making.  During  the  process 
of  milling,  the  flour  particles  pass  through  bolt* 
ing  cloths  containing  from  isi/yoo  to  16,000 
meshes  per  s<^uare  inch,  which  results  in  even  and 
fine  granulation  of  the  flour  particles.  The  char- 
acter of  the  flour  particles  as  angular  or  sphieri- 
cal  depends  largely  upon  the  character  of  the 
wheat,  a$  hard  or  soft,  and  to  a  less  extent 
upon  the  method  of  milling.  The  flour  granules 
from  hard  wheat  are  angular  and  have  a  sharp 
feeling  akin  to  flne  sand,  while  soft  wheat  flours 
produce  small  spherical  particles  lacking  in 
gritty  feeling. 

In  the  testing  of  flour,  {Articular  attention  is 
given  td  physical  charactenstics,  as  color,  purity 
as  itiditated  by  absence  of  dirt  and  fine  pieces 
of  bran,  capacity  to  absorb  water,  quality  of 
glttteft  and  diar^ctef  of  the  bread  product.  For 
bread-making  purposes,  the  qnaiity  of  the  flour 
depends  largely  upon  the  amount  and  quality  of 
the  glutcfi.  The  gluten  is  obtained  by  making 
a  stiff  dough  of  the  flour  and  then  washing  this 
dough  with  an  abundance  of  water,  whtch^re- 
moves  the  starch,  l^viiuj^  the  Irlnterf  in  the  form 
of  a  ^um-like  mass.  Gluten  from  high-grade 
flours  ts  firm,  elastic,  white  or  of  slightly  yellow- 
ish tinge  and  possesses  good  qualities  of  expan- 
skm.  Poor  gluten  is  dark  in  celOr,  sticky  and 
lacking  In  elastici^.  The  color  of  the  flour 
depends  largely  upon  the  quality  of  the  wheat 
and  the  method  of  milling  employed.  Some 
wheats  produce  creamy  or  yellowish  flours, 
others  chalk  white  flours  and  others  dark-col- 
ored flOtifS.  Dark-colored  flours,  hdwevef,  pro- 
duce bread  of  inferior  quaHty ;  creamy  and  white 
flours  producing  the  best  grades  of  bread.  The 
granulation  of  the  flour  is  also  taken  as  an  index- 
of  its  quality,  as  it  reveals  to  the  experienced 
miller  and  baker  the  character  of  the  flour. 
Comparative  baking  tests  are  generally  resorted 
to  in  order  to  determine  the  bread-making  value 
of  flours.  By  these  tests,  Under  uniform  con- 
ditions with  the  same  amount  of  floiu-,  yeast, 
water,  etc.,  hi  each  case,  dfflFerences  in  the  breads 
making  Qualities  of  the  flour  are  readily  re- 
vealed. When  flour  is  stored  for  a  long  time, 
it  sometimes  become^  inferior  through  fermen- 
tation changes.  Ordinarily,  flour  will  not  de- 
teriorate until  after  it  has  been  kept  for  lo 
months  or  more.  Some  wheats  produce  flours  of 
better  keeping  qualities  than  do  others.  The 
soundness  of  the  wheat,  as  freedom  from  rust, 
smut  or  other  blemishes,  influences  the  keeping 
qualities  of  flour  as  well  as  does  also  the  process 
of  milling,  particularly  the  extent  to  which  the 
cleaning  and  purification  are  perfected. 

Wheat  flour  is  not  ordmarily  adulterated, 
although  at  times  attempts  have  been  made  to 
add  other  cereals  and  mmeral  adulterants.  The 
national  flour  law  requiring  all  mixed  flours  to 
be  branded  has  prevented  extensive  adulteration. 
At  one  time,  com  flour  produced  by  milling 
com,   was   used   for  adulteratmg   wheat   flour. 


This,  however,  was  only  practised  for  a  very 
short  time  when  com  was  cheap  and  wh«at  was 
high  in  price.  The  blending  of  wheat  and  com 
flours  has  never  proven  successful  and  the  prac- 
tice since  the  passing  of  the  national  flour  law 
has  been  discontinued.  Wheat  flonr  appears  to 
be  less  subject  to  adulteration  thaii  many  other 
articles  of  food.    See  Adulteration. 

Wheat  flour  is  used  not  only  for  bread  mak« 
iiig  but  for  other  purposes.  Crackttrs,  cakc8» 
pastry  and  many  food  articles  are  made  largely 
of  flour.  Flour  is  also  used  in  the  arts  and 
industries  and  in  various  manufacturing  opera- 
tions. The  comparative:  value  of  bread  made 
from  different  kinds  of  flour,  as  graham,  entire 
wheat  and  straight,  H  di^tissed  in  the  article 
Bread  and  Bread  Making. 

It  is  estimated  that  four  and  a  half  bushels 
of  wheat,  equivalent  to  about  300  poiinds  of  flour, 
aire  consumed  annually  per  capita  in  the  United 
States.  The  consumption  of  flour  as  food  has, 
during  feceni  years,  gradually  increased.  Some 
political  economists  and  scientists  have  feared 
that  at  no  distant  date  the  oonstmlption  of  floor 
would  exceed  the  production  of  wheat.  But 
improved  method's  of  agriculttirc  and  the  open- 
ing up  of  large  tracts  of  land  suitable  for  wheat 
culture,  as  in  northwestern  Canada,  fender  this 
improbable.  From  earliest  times  wheat  and 
wheat  flour  have  taken  an  impi^rtant  part  in  the 
dietary  of  man  and  there  is  every  reason  to 
believe  that  it  will  o<mtlnue  to  be  Otie  of  his 
staple  articles  of  food.  The  extent  to  whkh  it 
should  be  u^  in  the  dietary  depends  largely 
upon  the  indWidual  and  the  cost  of  food.  Ordi- 
narily wheat  Hour  is  one  of  the  dieapest  artictcs 
of  food,  and  vfhea  it  forms  a  pan  or  even  the 
liiain  portion  <>i  a  rafiicm,  it  supplies  a  lar^e 
amount  oi  nutrients  in  a  difestihie  form  ;&ad  at 
a  low  cost.  Harry  SiryDiak, 

Prohssor  of  Agricultural  Chemistry,  University 
of  Afinnesota. 

Flow'eri  Benjami&  Ofange»  American  edi- 
tor and  author:  b.  Albion,  liU  19  Oct  i^.  He 
was  for  some  years  the  piublisher  and  editor  of 
the  <Arena>  at  Boston.  Among  his  numerotts 
works  are:  ^Civilisation's  lafemo;  or  Studies 
in  the  Social  CelUr>  (1893)  i  ^The  New  Tinie> 
(1894);  SFcrsons,  Places,  and  Ideas > ;  ^Gerald 
Massey:  Poet,  Prophet,  and  Mystic^  (i895) : 
<The  Century  of  Sir  Thomas  More>  (1896); 
^Lessons  Learned  from  Other  Lives** 

Flowed,  Frank  AbiaL  American  historical 
writer:  b.  Cottage,  NT.  Y.,  ir  May  1S54.  Has 
written  several  local  histories;  ^Old  Abe,  the 
Wisconsin  War  Eagle>  (1880);  <The  Ufe  of 
Matthew  H.  Carpenter >  (1883)  ;  ^History  of  the 
Republican  Party'    (1884). 

Flower,  Roswell  Pcttibone,  American 
flnancier:  b.  Jefferson  County,  N.  Y,  7  Aug. 
1835;  d.  Eastiwrt,  Long  Island,  li  May  1899. 
He  began  his  business  and  political  career  m 
Watertown,  N.  Y.,  where  he  organized  the  Jef- 
ferson County  Democratic  Club.  Pis  success 
in  politics  attracted  the  attention  of  Samuel  J. 
Tilden,  through  whose  influence  he  was  ap- 
pointed chairman  of  the  Democratic  State  Com- 
mittee in  1877.  Fouryears  later  he  was  elected 
to  Congress,  ind  in  1886  was  appointed  president 
of  the  Subway  Commission.  He  wa*  re-elected 
to  Congress  in  1888  and  1890,  and  im  1891  was 
elected  governor  of  New  York.    Ftom  the  dose 
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of  liif  teim  till  his  dtath  ht  applied  faimaelf  to 
the  interests  of  his  Urge  bankuog  house  and  to 
a  systematic  course  of  philanthropy. 

Flower,  Sim  William  Henry,  English  zo- 
ologist :  b.  Stratford-on-Avon  30  Nov.  1831 ;  d. 
London  i  July  1899.  After  a  medical  training 
he  served  as  an  assistant-surgeon  in  the  Eng- 
lish army  during  the  Crimean  war ;  in  1861  was 
appointed  conservator  of  the  museum  of  the 
Royal  College  of  Surgeons;  and  in  1870  Hun- 
terian  professor  of  comparative  anatomy  in  the 
same  institution.  In  1884  ^^  was  appointed 
director  of  the  natural  history  departments  of  the 
British  Museum,  which  two  or  three  years  be- 
fore had  been  removed  to  their  new  quarters  at 
South  Kensington.  From  this  post  he  retired 
in  1898.  In  i®9  he  was  president  of  the  British 
Association  meeting  at  Newcastle-on-Tyne.  He 
was  made  a  knight  commander  of  the  Bath  in 
1892.  Several  important  treatises  came  from  his 
pen,  includin|f  ^Introdtiction  to  the  Osteology  of 
the  Mammalia^  (1870,  3d  ed.  1885)  ;  *  Fashion 
in  I>eformity*  (1881) ;  *  Introduction  to  the 
Study  of  Mammals,  Living  and  Extinct^  (1891)  ; 
<The  Horse:  a  Study  in  Natural  History > 
(1892);  and  ^Essavs  on  Museums  and  other 
Subjects  connected  with  Natural  History^ 
(1898). 

flower,  that  part  of  the  spermatophytous 
(phanerogamous)  plant  which  consists  of  the 
organs  of  reproduction,  frequently,  but  not 
necessarily,  accompanied  by  protecting  envelopes. 
In  common  usage,  the  word  ^flower^  is  applii^d 
to  those  related  structures  only  in  which  one  or 
both  sets  of  floral  envelopes  are  present  and 
rather  conspicuous. 

ParU:  Their  Position  and  Functions. —  Tl^e 
end  of  the  flower  stalk  iipon  which  the  parts  of 
the  flower  are  grouped  is  known  as  t^e  torus  or 
receptacle.  In  a  complete  flower  the  floral  en- 
velopes are  double,  composed  ci  two  whorls  Of 
circles,  alternating  with  each  other;  the  outer 
series  consisting  commonly  of  green  or  greenish 
leaves  named  sepals,  and  together  forming  the 
calyx;  and  the  inner  series,  of  leaf-like  parts, 
usually  of  a  delicate  texture,  and  of  some  other 
color  than  green,  named  petals,  2gA  together 
constituting  the  corolla.  The  term  perianth  b 
sometimes  applied  to  the  floral  envelopes  taken 
together,  but  it  is  generally  restricted  to  those 
flowers  in  which  only  one  of  the  series  is  present, 
at  least  in  appearance,  as  in  the  lily,  and  in  the 
common  marsh-marigold;  or  in  other  inatlmces 
where  the  limits  of  the  calyx  and  the  coroUn 
are  not  easily  distinguished.  The  organs  of  re- 
prod4€tion  are  the  stamens,  or  fertilizii^  organs, 
forming  a  whorl  within  the  floral  envelopes  and 
known  collectively  as  the  andrcedum;  and  the 
jnstils  at  the  centre  of  the  flower,  containing  the 
ovules  or  undeveloped  seeds^  and  known  as 
the  gynoBcium.  The  essential  part  of  Ihe  stamen  ts 
the  anther  or  pollen  sac,  having  tisually  two  cells 
attached  by  a  contiectile  to  one -another  and  to 
the  stalk,  called  a  filament,  at  the  sumnoit  of 
which  they  are  placed.  The  insertion  or  place 
of  attachment  <of  the  stamens  varies,  in  the  lily, 
the  butteretipv  and  the  marsh-viallow  the  stamens 
are  seen  to  arise  directly  under  the  gynoocitim, 
and  are  accordingly  desciihed  as  hypogynous ;  in 
the  strawberry  and  cherry  they  arise  in  a  hig^r 
circle  and  upon  the  calyx  and  are  termed  peri- 
fSynous;- while  in  the  ids,  the  rosev  and  blnebenry 
they  are  inserted  opmx  the  top  of  tht  oirarVf-aad 


are  said  to  be  epigynous.  (PUte  I.,  Figs.  3,  4, 
5.)  In  the  absence  of  the  filament  the  amber 
may  be  sessile  on  the  receptacle,  calyx,  petals,  or 
ovary,  or  be  adherent  to  the  style  (as  in  orchis). 
The  essential  parts  of  the  pistil  are  the  ovary 
and  the  stigma.  The  former  is  the  rudimentary 
seed  vessel.  The  latter,  which  is  intended  to  re- 
ceive the  pollen  upon  its  viscid  surface,  is  con- 
nected with  the  ovary  by  a  sbalk  known  as  the 
^tyie,  or  is  sessile  upon  it,  as  in  the  poppy.  The 
pistil  may  be  formeid  of  a  single  carpel  or  of  a 
number  of  carpels  united  b^  their  lower  parts  to 
form  a  corasK)und  pistil.  The  number  of  carpds 
repres^ted  m  such  a  pistil  may  be  determined 
by  the  nvmber  of  styles;  by  the  number  of  free 
stigmas  (though  a  single  carpel  is  sometimes  ac- 
companied by  a  two-lobed  stigma) ;  by  the  seams, 
lobes,  or  angles  of  the  ovary ;  by  the  cells,  by  the 
character  of  the  placenta,  or  ovule-bearing  por* 
tion  of  the  caipel.  The  ovules,  or  rudimentarjr 
seeds,  are  borne  upon  the  inner  or  ventral  suture 
iormed  by  the  united  edges  of  the  carpellary  leaf 
constituting  the  seed-vesseL  In  a  ^compound* 
pistil  the  single  carpels  may  be  closed,  as  in  a 
^single^  pistil,  and  joined  at  their  sides  and 
ventral  sutures;  or  they  may  be  open  and  joined 
by  their  edges.  In  the  first  case  there  will  be  ki 
the  compound  ovary,  as  many  cells  as  there  are 
carpels,  and  the  placentae  will  meet  at  the  axis. 
In  the  second  there  will  be  but  otie  cell  said  the 
placentse  will  be  parietal.  There  are,  however, 
many  intermediate  conditions,  as  in  the  poppy 
where  the  inflected  margins  of  the  carpds  carry 
the  placentae  to  the  centre;  The  apparent  anom-* 
aly'of  a  free  axial  placenta  in  the  single  cell 
of  a  compound  ovary  is  found  in  the  purslanes 
and  in' the  pinks.  The  delicate  partitions  or 
dissepianeots  have  very  early  disappeared.  The 
ovules  vary  in  number  from  one  to  hundreds. 
Thiy  are  sessile  or  borne  on  a  stalk  called  the 
funiculus.  In  direction  they  are  horiiontal, 
ascending  (pointinff  obliquely  upward),  erect 
from  the  base  of  the  cell,  pendulous  from  near 
the  top  of  the  placenta,  or  suspended  from  the 
stimmit.  The  ovule-body  is  surrounded  by  an  in- 
tegument of  one  or  two  coats,  which  idbes  not 
meet  at  the  summit.  The  minute  opening  thus 
1^  is  known  as  tiie  micropyle.  within  ^e 
ovule-body  is  the  embryo-sac,  which  contains 
the  endosperm  and  one  or  more  germ-cells.  The 
simplest  form  of  pittil  is  that  of  the  gymno- 
sperms,  Which  consists  of  open  scales  bearing 
two  or  more  ovules  on  the  inner  face  next  the 
scales. 

The  chief  function  of  the  calyx  is  protection, ' 
aft  oiice  which  it  shares  with  the  corolla,  espe- 
cially while  the  more  .delicate  organs  are  in  the 
bud.  When  the  corolla  is  laddng,  the  calyx  fre- 
quently assumes  some  of  its  characteristics,  be- 
coming more  conspicuous  and  of  finer  color  and 
texture,  the  marsh-marigold  and  purple  clematiis 
furnishisig  examples  in  point.  The  bright  hues 
or  markings  of  the  corolla  serve  to  attract  the 
insects  that  play  such  an  important  part  in  the 
pollination  erf  the  flower.  The  androecium  has 
lor  its  function  the  producing  and  scattering  of 
the  fructifjring  pollen,  whidh  falls  from  the 
anthers  when  they  open  at  maturity.  The 
gynasaum  is  devoted  to  the  development  of  seed 
from  the  ovules. 

Evolution  of  the  Flower. — ^The  recognition  of 
the  flower  as  a  modification  of  the  stem  and 
le^es,  adapted  to  the  purposes  of  reproduction, 
gives  a  key  to  its  morphobgy,.  throwing  light  on 
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innumerable  variations  of  arrangement  and 
structure  and  even  on  such  details  as  scent,  color, 
and  the  production  of  nectar.  This  conception 
of  the  flower  was  of  fundamental  importance  in 
the  transition  from  the  artificial  to  the  natural 
system.  The  shortening  of  the  axis  aggregates 
the  transformed  leaves  and  a  growth  is  produced 
in  which  the  arrangement  of  the  true  leaves  on 
the  stem  is  still  the  regulating  principle,  whether 
there  be  an  alternating  succession  or  a  whorled 
(cyclic)  grouping,  the  more  developed  flowers 
following  the  latter  order,  with  limited  number 
of  parts,  generally  definite  for  certain  large 
groups.  Flower  buds,  like  leaf  buds,  are  term- 
inal or  axillary.  The  prefioration  or  aestivation 
of  the  sepals  and  petals,  individually  considered, 
is  similar  to  that  of  leaf  buds,  being  convolute, 
rcvolute,  or  involute.  The  metamorphosis  of  the 
leaf  is  easily  traced  in  certain  flowers.  In  the 
peony  the  transition  from  leaves  to  bracts  and 
thence  to  petals  is  gradual,  as  is  the  change  in 
the  sweet-scented  shrub  (Calycanthus)  from 
sepals  to  petals.  In  the  white  water-lily  the 
gradations  between  the  pistil  and  stamen 
arc  finely  illustrated.  It  does  not  follow  that  the 
order  of  development  is  from  the  former  to  the 
latter.  That  the  essential  organs  are  of  earlier 
origin  than  the  floral  envelopes  is  indicated  by 
the  fact  that  the  latter  are  wanting  in  the  gymno- 
sperms,  which  are  older  and  less  developed 
forms  than  the  phanerogams  (spermatoph3rtes). 
In  the  anther  we  recognize  the  infolded  leaf- 
blade,  in  the  filament  its  petiole^  and  in  the 
pollen  a  development  from  the  parenchyma.  In 
the  pistil  the  carpellary  leaf  may  be  traced,  with 
its  lengthened  apex  forming  the  style.  The 
double-flowering  cherry  oflFers  an  interesting  ex- 
ample of  the  reversion  of  the  pistil  to  the  form 
and  color  of  the  trtse  leaf.  The  interpretation  of 
the  ovule  as  a  transformed  bud  upon  the  edges 
of  the  carpellary  leaf  is  confirmed  by  the  fact 
that  the  leaves  of  Bryophyllum  and  certain  other 
plants  produce  buds  upon  their  margins  or 
upper  surface.  Even  the  stipule  of  the  leaf  has 
its  homologue  in  the  floral  structure.  What 
is  called  the  outer  calyx  or  epicalyx  of  \ht 
strawberry  may  be  regarded  as  the  united 
stipules  of  adjacent  sepals.  That  portion  of 
the  stem  which  becomes  the  floral  axis  some- 
times undergoes  striking  modifications  in  its 
function  as  a  receptacle.  In  the  wild  geranium 
it  is  extended  into  a  slender  beak,  while  in  the 
rose-hip  it  becomes  urn-shaped.  The  fig  and  the 
strawberry  are  succulent  receptacles,  the  one 
hollow  and  the  other  convex.  In  investigating 
the  morphology  of  the  flower  it  was  formerly 
the  method  of  botanists  to  start  from  an  ideal 
type  and  to  consider  as  mere  modifications  of 
that  type  all  forms  that  differed  from  it.  A 
later  view  admits  the  probability  of  various  in- 
dependent lines  of  development.  Those  types 
are  the  simplest  in  which  the  floral  structure  is 
nearest  to  the  original  arrangement,  the  parts 
being  more  definitely  separated.  Union  of  parts 
indicates  as  a  rule  greater  complexity  of  type, 
though  simplicity  of  structure  may  in  some 
cases  be  an  indication  of  degeneration.  Sim- 
plicity of  ^pe  is  illustrated  by  the  water-lily 
family  {Naiadacea) ,  and  complexity  by  the 
orchids  (Orchidaceae)  and  the  thistle  family 
(Composita)* 

Although  the  morphology  of  the  flower  con- 
tinues to  be  of  paramount  importance  in  the 
classification  of  plants,   the  appHcatioa  of  the 


principles  of  evolution  to  the  study  of  botany  has 
inevitably  led  to  a  method  differing  from  that 
formerly  in  use.  The  24  classes  into  which  Lin- 
naeus divided  plants  were  (with  the  exception  of 
the  cryptogams)  based  on  the  length,  number  and 
other  characteristics  of  the  stamens;  and  the 
classes  were  divided  into  orders  chiefly  according 
to  the  characteristics  of  the  pistil.  In  the  sys- 
tem worked  out  by  the  French  botanists  and 
known  as  the  ^aturaP  system  stress  was  laid 
upon  the  characteristics  of  the  perianth,  the 
presence  or  absence  of  a  corolla  and  the  union 
or  separation  of  petals.  In  a  system  based  on 
the  facts  of  development  the  fundamental  divi- 
sion into  monocotyledons  and  dicotyledons  may 
still  be  maintained,  though  late  meUiods  do  not 
recognize  the  likeness  existing  between  adult 
forms  as  sufBcient  to  place  them  in  the  same 
grou^,  classification  proceeding  rather  on  the 
principle  that  relationship  is  more  convincingly 
shown  by  similarity  in  manner  of  reproduction 
and  in  laws  of  growth. 

Variation  in  Structure  and  Arrangement. — 
Flowers  are  said  to  be  perfect  when  they  are 
provided  with  both  kinds  of  essential  organs; 
complete  when  calyx  and  corolla  are  also  pres- 
ent; re^^lar  when  all  the  parts  of  each  set  are 
alike  in  shape  and  size;  and  symmetrical  when 
they  have  an  equal  number  of  parts  of  each 
kind.  In  the  monocotyleddns  the  parts  are  in 
threes;  in  the  dicotyledons  mostly  in  fives  or 
fours.  The  perianth  of  the  lily,  though  appar- 
ently halving  six  in  a  set,  has  rtally  three  sepals 
and  three  petals,  as  is  plainly  shown  in  the  bud. 
Apparent  violation  of  the  law  of  symmetry 
may  in  certain  cases -be  due  to  adhesion,  abor- 
tion or  non-development  of  floral  plants.  In  the 
mustard  family,  though  the  calyx  and  corolla  are 
in  fours,  the  'Stamens  are  generally  six.  The 
isuppression  of  two  stamens  would  account  for 
lack  Of  symmetry.  An  instance  of  non-develop- 
ment is  found  in  the  monkshood,  where  the  sepals 
number  &vt  and  the  petals  two,  while  three  very 
minute  rudimentary  petals  are  sometimes  dis- 
cernible. The  violet,  although  symmetrical  as 
to  sepals,  petals,  and  stamens,  which  are  in 
fives,  nas  a  simple  stigma  and  three-valved  seed- 
vessel.  The  flax  Ui  a  good  example  of  a  sym- 
metrical and  regular  flower.  The  irregrularity 
of  the  flower  may  be  sh6wn  in  any  of  its  parts, 
but  is  most  striking  in  the  peculiar  forms  often 
assumed  by  the  corolla  and  calyx,  most  curious 
instances  being  seen  in  the  orchids,  a  family 
in  which  the  morphology  of  the  androecium  and 
gyncecium  are  also  of  especial  interest. 

Certain  variations  of  form  may  be  traced  to 
the  visits  of  insects,  as  where  such  &  visitant 
alighting  always  on  the  same  side  of  the  flower 
tends  by  its  weight  to  increase  the  size  of  that 
part  or  to  thicken  the  tissue,  etc.  The  chief 
irregrularity  of  some  corollas  consists  in  having 
one  or  more  spurred  petals.  This  deviation 
from  the  ordinary  petal  shape  is  common  and 
sometimes  serves  the  purpose  of  providing 
flowers  with  nectaries,  as  in  the  case  of  the  vio- 
let, the  toad-flax,  and  the  columbine.  In  the 
nasturtium  it  is  the  calyx  spur  that  constitutes 
the  nectary.  Less  noticeable  modifications  in  the 
petals  of  other  flowers  have  the  same  function, 
as  the  scales  on  the  petal-claws  in  the  crowfoots 
and  the  pits  in  the  petals  of  lilies  and  fritillaries. 
The  irregularity  illustrated  in  the  blossoms  of 
the  pea  and  the  bean  is  of  a  very  common  kind. 
This  butterfly  or  papilionaceous  corolla  marks 
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1.  A»h   flower.        a.  Section    of   flower  of   Hippuris.        3.  Hypogynous  flower  (sun-rose).        4.  Perigynous  flower 
(cherry).        5.  Epigynous  flower  (whortleberry).        6.  Flower  of   Elm.     7,9.  Funnel-shaped   corollas  of   Gentian, 
8.  Bell-shaped  corolla         10.  Rotiform   corolla.        11.  Tubular  corolla   (bluebottle).         la.  Sections  of  bluebottle, 
13.  Two-lobed  flower.         14.  Labiate  flower.         15.  Papilionaceous  corolla.         16.  Parts  of  a  papilionaceous  coro 
17.  Personate  corolla  (spurred).        18.  Male  (staminate)  flower  (melon).        iq.  Female  Cpistillate)  flower  Tmclon) 
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the  family  to  which  these  legumes  belong.  In 
the  case  of  gamopetalous  (sympetalous)  corollas 
it  is  convenient  to  speak  of  the  parts  of  the  more 
primitive  or  separated  type  as  having  coalesced, 
even  if  the  growth  be  regarded  as  undivided 
from  the  beginning.  The  regular  five-petaled 
corolla  has  its  homoiogue  in  such  a  gamopetalous 
corolla,  as  that  of  the  can^antila  (Plate  I.,  Pig. 
8),  where  the  five  lobes  correspond  to  the  sepa- 
rate petals  and  maintain  the  numerical  scheme  of 
the  flower.  The  labiate  or  bilabiate  (two-lipped) 
corolla  is  the  characteristic  form  of  the  mint 
family  (Labiatce),  and  of  the  figworts  (JScrophu- 
lariacea),  the  ringent  or  gaping  corolla  of  the 
dead-nettle  (Plate  I.,  Fig.  14)  and  the  personate 
cqroUa  of  the  snapdragon  and  toad-f&x  being 
variations  of  the  type.    Not  only  is  a  union  of 

gatts  frequent  in  the  porolla  and  the  calyx,  but  it 
as  its  counterpart  ^n  certain  forms  of  the 
an(]rc£cium  and  die  gynoecium.  The  filaments  of 
the  lupine  arise  as  a  single  cylindrical  growth 
and,  the  synp^enesious  anthers  of  the  Composite 
are  z  pre-pmment  characteristic  of  that  large  fam- 
ily. ^The  combination  of  several  carpels  to  form 
one  pistil  has  already  been  referred  to,  complete 
union  being  found  in  the  rhododendron  aimbng 
other  instantes,  and  the  gynoecium  take^^^  great 
variety  of  forms  according  to  the  de^r^e  of  dis- 
tinctness maintained  by  the  separate  parts  of  the 
contiguou]^  carpels. 

F^r^«7iJjn(i(?n.— Flqwers  which  are  achlamyd- 
cous,  that  is,^<Jestitute  of  floral  envelopes,  may  be 
unisexual  or  bisexual  (androgynous).  The  male 
(staminate)  flowers  and  the  female  (pistillate) 
flowers  may  be  found  upon  the  same  plant,  which 
is  then  termed,  monoecious,  the  alder,  oak,  rag- 
weed and  begonia  being  examples ;  or  the  stam- 
inate flowers  of  a  species  may  be  produced  by 
one  plant  and  the  pistillate  by  another,  the 
plants  being  then  dicecious,  as  in  tiie  willow  fam- 
ily (Salicacea).  The  neutral  flower  is  one  lack- 
iti^  both  kinds  of  essential  organs,  as  is  the  case 
with  the  ray  flowers  of  many  Composite.  Thi 
showy  snow-ball  tree  and  the  garden  hydrangea 
are  examples  of  development  of  such  flowers  by 
cultivation,  the  neutral  flowers  being  found  only 
on  the  margin  of  thfe  flower  cluster  in  the  wild 
species.  Close  fertilization,  that  is,  the  fertilizsh 
tion  of  a  flower  by  its  own  pollen,  is  rendered 
impossible  by  the  unisexual  arrangement,  but  so 
long  as  the  transfer  may  be  from  flower  to 
flower  on  the  same  plant  the  advantages  of  cross- 
fertilization  strictly  so-called  (that  is,  from 
plant  to  plant)  are  not  positively  insured. 
Dioecious  flowers  might  be  expected  to  prove 
better  producers  of  seed,  as  close  fertilization 
would  naturally  be  looked  for  in  bisexual 
flowers,  and  indeed  was  formerly  considered  the 
normal  method,  but  it  is  doubtful  if  there  is 
any  species  of  which  it  could  be  proved  that  its 
flowers  are  without  exception  self-fertilized.  By 
the  dichotomy  of  some  species  of  bisexual 
fk)wers  (that  is,  by  a  difference  in  the  time  when 
the  essential  organs  mature)  the  pollen  is  set 
free  before  the  stigrtia  is  ready  for  pollination, 
the  latter  beiiig  accordingly  obliged  to  rely  upon 
pollen  from  without.  In  other  cases  the  struc- 
ture of  flowers  is  of  such  a  nature  that  fertiliza- 
tion by  their  own  stamens  is  guarded  against. 

Agrencies  for  the  transportation  of  pollen  are 
Tarious.  Flowers  dependent  upon  the  wind, 
like  those  of  the  date-palm,  are  known  as  *ane- 
mophtlous';  those  for  which  insects  are  the 
earners  are  ^entomophilous?     (See  F^wb&s 


AND  Insects.)  Many  plants  bear  two  kinds  of 
blossoms,  conspicuous,  nectar*-prodncing  flowers, 
which  are  entomophilous,  and  inconspicuous, 
later-blooming  blossoms  in  which  close  fertiliza- 
tion takes  place.  Certain  species  of  violets  have 
the  two  forms,  their  later  flowers  never  opening 
nor  developing  petals,  but  becoming  fertilized 
in  the  bud.  Contrary  to  the  law  which  geilerally 
controls  fertilization,  these  cleistogamous  blosr 
soms  are  more  fruitful  than  those  on  the  same 
plant  open  to  crosa-fertiltzation.  Whatever  be 
the  method  of  pollination,  the  pollen-grain  when 
it  falls  upon  the  stigma  absorbs  the  moisture  of 
the  surface  and  germinates.  It  then  sends  down 
a  tube  which  passes  through  the  tissues  of  the 
style  and  stigma  and  on  reaching  the  cavity  of 
the  ovary  enters  the  micropyle  and  penetrates  to 
the  embryo  sac.  Sometimes  the  latter  has  grown 
out  to  the  inicropyle,  or  even  through  it,  to  meet 
the  pollen-tube.  The  chalaza,  or  point  of  at- 
tachment of  the  ovule,  is  in  a  few  instances  the 
place  of  entrance  for  the  pollei>tube.  The 
transfer  of  the  contents  of  the  pollen-tube  to  the 
germ-cell  in  the  embryo  sac  takes  place,  thus 
fertilizing  the  cell,  which  begins  to  grow  and 
divide,  developing  the  embryo  plant,  at  first 
nourished  by  the  endosperm,  or  albuminous  con- 
tents of  the  sac. 

Colors  of  Flowers. —  The  colors  of  flowers 
have  been  arranged  in  two  series,  the  blue  and 
the  yellow,  in  both  of  which  red  and  white  are 
found,  green  being  produced  by  a  blending  of  the 
two.  It  has  been  estimated  that  in  an  average 
collection  of  1,000  plants  about  284  have  white 
flowers,  226  yellow,  220  red,  141  blue,  73  violet, 
^6  green,  12  orange,  4  brown,  and  2  black. 
White  flowers  are  more  generally  odoriferous 
than  those  of  other  colors,  and  their  odors  are 
almost  always  agreeable.  Red  flowers,  though 
less  numerous  than  yellow  ones,  are  more  often 
fragrant.  The  tints  are  due  to  fluid  or  viscous 
matters  contained  in  superficial  cells  and  can 
be  separated  in  certain  cases  by  solution  in 
water  and  in  others  by  solution  in  alcohol  and 
ether.  Attempts  have  been  made  to  refer  the 
coloring  matters  to  one  or  two  principles,  which 
have  been  described  under  the  names  of  xanthin, 
xanthein,  anthoxanthin,  and  cyanin  and  antho* 
cyan.  These  bodies,  however,  are  very  ill  de» 
fined  and  are  in  all  probability  mixtures,  even 
supposing  that  when  obtained  from  different 
sources  they  are  essentially  the  same.  The 
chief  difficulty  is  to  obtain  the  coloring  matters 
in  sufficient  quantity  for  investigation .  and  then 
to  separate  them  accurately  from  each  other 
which,  as  they  are  amorphous,  uncrystallizable 
bodies,  is  not  easy  to  accomplish  satisfactorily. 
Of  the  coloring  matters  from  flowers  one  of  the 
most  individualized  is  the  yellow  body  obtained 
from  saffron.  See  Botany;  Flowers  and  In- 
sects; Fruit;  Garden;  Inflorescence; 
Seed. 

Flower  Beetles,  scarabeid  beetles  of  sev- 
eral genera.  One  of  the  most  abundant  and  de- 
structive of  these  insects  is  the  rose-chafer 
(q.v.),  which  annually  does  great  damage  to 
roses  and  other  flowers  and  fruits.  Several 
species  of  the  genus  Euphoria,  more  especially 
B:  inda,  is  frequently  found  on  flowers  eating 
pollen,  but  it  also  attacks  com  in  the  milk,  and 
eats  into  various  forms  of  fruit.  Other  flower 
beetles  belonging  to  the  genera  Hoplia  and  Tri- 
chius  are  commonly  found  on  flowers  through- 


Digitized  by 


google 


FLO WER-BUO-*- FLOWERS  AND  INSECTS 


out  the  country  and  take  some  part  in  the  cross- 
fertilization  of  useful  plants.  Numerous  other 
beetles  frequent  flowers,  among  which  are  beau- 
tiful species  of  the  genera  Clerus  and  Trichodes 
of  the  Cleridff;  Leptura  and  many  related  genera 
of  Jong-horned  beetles ;  and  many  genera  of 
small  families  such  as  the  Mordellida. 

Flower-bug,  a  very  minute  bug  (Triphleps 
insidiosus)  also  called  ^insidious  flower-bog,* 
and  related  to  the  bedbug.  It  is  found  on  the 
foliage  of  various  plants,  and  preys  upon  other 
minute  insects. 

Flower  Montii,  in  general  any  month  in 
any  country  in  which  flowers  are  springing 
most  abundantly;  in  the  United  States,  June  is 
specially  the  month  of  flowers.  Specifically,  the 
month  Anthesterion,  the  eighth  of  the  Attic  year, 
corresponding  nearly  to  February;  so  called  be- 
cause that  time  was,  in  that  country,  the  season 
of  flowers. 

Flower-peckers,  general  name  for  a  large 
family  (DiaeidtB)  of  small  insectivorous  birds 
allied  to  the  creepers  (q.v.)  which  get  their 
food  largely  by  searching  flowering  plants  and 
their  blossoms,  picking  up  minute  insects  largely 
by  aid  of  a  curious  tongue  which  is  separated 
at  the  end  into  four  tubular  projections.  They 
inhabit  the  Indo-China  region  and  thence 
throughout  the  archipelagoes  to  Australia,  where 
the  white  speckled  diamond-birds  (Pardalatus) 
and  the  swallow-dicaeum  (Dicaum  erythrothyn- 
chum)  are  familiar  friends  of  the  gardener. 
They  frequent  bushes  and  trees,  hopping  briskly 
about  the  branches,  and  creeping  and  clings 
ing  like  titmouses.  Some  make  extremely  beau- 
tiful, highly  decorated  nests,  while  others  are 
content  to  deposit  their  eggs,  which  in  most  of 
the  species  are  white;,  in  holes  in  trees,  or  earthen 
banks,  or  old  birds'  nests.  Some  are  plainly 
dressed,  but  most  of  the  flower-peckers  are 
gaudily  colored,  and  several  sing  sweetly. 

Flowering  Ferns,  ^ee  Filicales  (i),  under 
Ferns  and  Fern  AiXiYS. 

Flowers,  in  chemistry,  a  term  formerly 
applied  to  a  variety  of  substances  procured  by 
sublimation  in  the  form  of  slightly  cohering 
powder,  hence  in  all  old  books  we  find  men- 
tion made  of  the  flowers  of  antimony,  arsenic, 
zinc,  and  bismuth,  which  are  the  sublimed  oxides 
of  these  metals  in  a  more  or  less  pure  state.  We 
have  also  still  in  use  though  not  |:enerally  the 
terms  flowers  of  sulphur,  of  benzom,  etc. 

Flowers  and  Insects:  Their  Relations. 
In  order  to  appreciate  the  intimate  relations  be- 
tween flowers  and  insects  we  should  bear  in 
mind  the  fact  that  in  all  probability  the  earliest 
plants  known  were  flowerless,  and  that  the 
earliest  known  insects  never  visited  flowers. 
The  most  primitive  reproductive  parts  of  plants 
were  minute  structures,  simply  greenish,  and 
without  colors.  From  the  cryptogamous  plants 
somehow  arose  the  flowering  plants,  and  when 
flowers  did  appear,  they  were  of  regular  shape, 
with  the  corolla  made  uj)  of  separate  petals; 
then  finally  appeared  the  irregular  flowers  like 
those  of  the  monkshood,  the  pea,  bean,  wistaria, 
etc.  The  simpler  forms  of  flowers  were  those 
of  the  grasses.  Such  plants  are  fertilized  by  the 
wind,  but  in  the  higher  modern  flowering  plants 
the  floral  organs  are  fertilized  by  insects.  What 
attracts  insects  to  flowers,  and  thus  causes 
them  to  carry  the  pollen  from  the  stigmas  to  the 


pistil?     Is  it  the  nectar  or  the  odor  given  out 
by  the  flower,  or  the  colors  of  the  petals? 

Insects  Attracted  by  the  Sweets  of  Flowers. 
—  According  to  Darwin,  Lubbock,  and  others, 
the  brightly  colored  petals  of  flowers  are  neces- 
sary to  attract  bees,  butterflies,  moths,  beetles, 
etc.  Thus  the  petals  of  many  flowers  are  beau- 
tifully marked  with  highly  colored  hues,  which 
are  thought  to  be  ^guiding  lines,^  by  which  the 
be«  was  guided  to  the  nectary  at  the  bott(Hn  of 


A  lurark-moth  sucking  nectar  from  4  tiffer-lily. 

the  flower.  But  this  view  has  been  called  in 
question  by  a  Belgian  naturalist.  Plateau.  To 
test  the  matter  Darwin  and  others  had  removed 
the  petals,  or  corolla,  and  watched  to  see 
whether  insects  continued  to  visit  the  flower, 
but  this,  owing  to  want  of  care  in  removing  the 
petals^  had  led  to  ootitradictory  results.  Plateau 
experimented  more  carefully;  he  avoided  hand- 
ling the  flowers,  or  doing  anything  which  might 
influence  an  insect's  sense  of  smelL  He  re- 
moved the  brightly  colored  corollas  from  the 
flowers  of  lobelia,  iporosa,  larksour,  foxglove, 
etc.,  and  in  every  cas^  except  tnat  of  Antir- 
rhinus  majus,  the  mutilated  flowers  were  ob- 
served to  be  freely  visited  by  various  kinds  of 
insects  (bees,  bumblebees,  syrphus  flies,  and  an 
occasional  butterfly),  no  special  preference  being 
exhibited  for  flowers  that  were  left  intact.  The 
insects  not  only  sucked  honey  from  the  muti- 
lated flowers,  but  they  often  circled  around  them 
without  alighting.  In  the  case  of  the  snap- 
dragon, several  bumblebees  hovered  around  the 
mutilated  heads  but  afterward  left  them  for 
those  with  entire  flowers,^  a  result  explained  by 
the  peculiar  mode  in  which  bees  have  to  enter 
the  corolla,  which  would  render  the  absence 
of  that  structure  peiplexing  to  them.  Plateau 
covered  several  of  the  large  umbels  of  Hier- 
acium  with  rhubarb  leaves,  when  it  was  found 
that .  even  when  thus  masked  they  were  freely 
visited  by  insects.  The  result  shows  that  in- 
sects are  in  reality  guided  to  flowers  in  the 
great  majority  of  cases  by  ^their  sense  of  smell, 
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Uk  scent  o£  the  nectar  attracting  tliem.  Some 
insects,  as  the  white  cabbage  butterfly,  are  at- 
tracted by  the  white  color  of  the  flowers  they 
visit,  and  yeilow  butterflies  by  yellow  flowers. 
Undoubtedly  some  butterflies  and  moths  have 
the  color-sense^  but  probably  those  insects  such 
as  beetles^  bugs,  etc,  which  are  most  concerned 
in  fertilizmg  flowers,  are  attracted  by  the  odors 
emanating  from  the  nectary  and  glands  of  such 
flowers. 

Of  flower-haunting  flies  (Diptera)  the  color- 
sense  is  shown  in  the  case  of  certain  higher 
types  of  flies  which  prefer  red  and  blue  flowers, 
and  they  oftener  visit  the  more  complicated 
kinds  of  flowers  than  do  the  smaller  bees. 
These  flies  seem  td  possess  greater  importance 
for  the  function  of  pollination  than  previously 
supposed.  In  Africa  some  kinds  of  orchids  are 
fertilised  by  flies. 

It  thus  appears  that  though  the  colors  of 
some  flowers  afttract  certain  insects  which  have 
the  sense  of  color,  the  most  efllicient  insect-aids 
to  fertilization  of  flowers  are  those  whkh  are 
attracted  mamly  if  not  solely  by  smelling  the 
nectary  or  odor  of  the  flower. 

Plateau  indeed  claims  that  any  flower  is 
freely  visited  by  insects  if  it  be  nectariferous, 
no  matter  how  colorless  or  inconspicuous  it  may 
be.  There  are,  on  the  other  hand,  flowers  which 
seem  to  be  wholly  avoided  by  insects,  many  of 
which  are  gay  and  attractive  enough  in  their 


Bee  rifUnr  a  Uossoi*.  / 

shapes  and  colors;  but  when  Plateau  placed 
nectar  at  the  base  ol  these  flowers,  visits  of  in- 
sects were  at  once  begun.  Meehan  states  that 
in  the  United  States  a  single  plant  of  the  com- 
mon sumac  (Rhus  glabra)  was  growing  in  an 
Isolated  spot  almost  hidden  by  other  vegetation, 
and  far  away  from  any  flowers,  viaited  to  any 
great  extent  by  insects.  The  flowers  of  this 
shrub  are  small,  green,  entirely  inccmspicuous,, 
and  so  far  as  human  olfactories  go,  odorless. 
But  he  observed  an  extraordinary  number  of 
kinds  of  insects  visiting  the  flowers.  He  infers 
that  this  remarkable  collection  of  insects,  includ- 
ing honey-bees  and  wasps,  could  only  have  been, 
guided-  \^  the  sense  of  smell,  and  be  infers  that 
all  plants  with  nectar  have  odor,  though  it  may 
not  be  strong  enough  to  be  perceptible  to  man.. 
Vol.  8  —  33 


The  nectary  is  a  specially  modified  scent-* 
g^and,  and  the  nectar  is  a  specialized  form  of  the 
sap  or  juice  of  the  plant.  As  stated  by  Henslow, 
the  nectaries  probably  originated  from  the  visits 
of  insects,  and  the  local  irritation  set  up  by  these 
visits  gradually  led  to  the  origination  of  the 
glandukr  secreting  organ  called  the  nectary. 
When  the  entire  flower  degenerates  and  be- 
comes self- fertilizing,  not  needing  the  help  of 
insects,  the  nectary  also  disappears.  Ant-plants 
are  so-called  because  they  are  due  to  the  modi- 
fications occasioned  by  the  visits  of  ants. 

Fertilisation  of  Flowers  by  Insects. —  We 
have  seen  that  insects  are  strongly  attracted  to 
flowers  by  smelling  the  sweets  secreted  by 
glands  or  nectaries.  How  important  this  nectar 
is  to  bees  is  proved  by  the  fact  that  the  honey 
they  produce  is  nectar  changed  to  honey  in 
their  digestive  organs.  Many  insects  subsist  on 
the  pollen  of  plants;  such  are  bees  of  all  kinds 
which  use  it  in  making  bee-bread  as  food  for 
their  young;  multitudes  of  wasps,  flies,  and 
beetles  gather  also  the  pollen  of  flowers,  and  eat 
it,  this  being  their  only  food,  or  they  store  it  up 
as  nourishment  for  their  young. 

Their  visits  to  flowers  resuh  in  their  carry- 
ing the  pollen  from  one  flower  to  another,  and 
thus  fertilizing  the  plant.  Hence  owing  to  the 
visits  of  honey-making  bees,  of  wasps,  of  moths, 
and  butterflies,  and  of  pollen-eating  flies  and 
beetles,  the  flowers  become  indirectly  fertilized, 
and  were  it  not  for  their  visits,  such  flowers 
would  be  sterile,  and  the  species  die  out. 

As  early  as  1793  Sprengel  discovered  the 
main  facts  and  many  details  as  to  the  relations 
between  flowers  and  insects.  As  Wallace  states, 
he  noticed  the  curious  adaptation  of  the  struc- 
ture of  many  flowers  to  the  particular  insects 
visiting  them;  he  proved  that  insects  cross- 
fertilize  flowers,  and  that  the  presence  of  nectar 
and  pollen  ensured  the  continuance  of  their 
visits.  Afterward  it  was  shown  that  crosb- 
fertilization  of  plants  was  a  benefit  to  them, 
while  Darwin  (saying  that  ^nature  abhors  per- 
petual self-fertilization'^)  proved  that  this  was  a 
general  occurrence  not  only  among  ordinary 
plants  but  with  orchids..  It  thus  appears  that 
msects  have  been  the  cause  of,  and  are  the  means 
of  maintaining,  the  present  wealth  of  flowers 
which  enliven  the  tropical  forests/  and  adorn 
our  northern  gardens  and  fields. 

Colors  of  Flowers  and  the  Visits  of  Insects. — 
Although  It  is  generally  claimed  that  sweet 
odors  are,  as  Wallace  says,  usually  supple- 
mentary to  the  attractions  of  color,  yet  this 
view,  as  we  have  seen,  will  have  to  be  modified 
Gaudily  colored  flowers,  like  the  sunflower, 
pof>pies,  and  peonies,  are  nearly  scentless  com- 
pared with  plants  like  the  mignonette,  which  are 
so  fragrant.  White  flowers  are  fertilized  by 
moths,  and  very  frequently  give  out  their  scent 
only  at  night,  as  in  the  case  of  the  butterfly- 
orchis.  Bright  red  flowers  are  very  attractive 
to  bu^terfti.e^  and  are  sometimes  specially 
adapted  to  be  fertilized  by  them,  as  many  kinds 
of  pinks,  the  corn-cockle,  etc.  Blue  flowers  arc 
especially  attractive  to  bees  and  other  hymenop- 
tera,  as  many  as  67  species  having  been  ob- 
served to  visit  the  common  European  sheep's 
bit.  Dull  yellow  or  brownish  flowers,  some  of 
which  smeU  like  carrion,  attract  flies,  while  the 
dull  purplish  flowers  of  the  Scrophularia  at- 
tract many  wasps.     (Wallace.) 

It  is  interesting  to  Icam  that  many  change 
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their  colors  ^s  soon  as  fertilized;  in  this  way 
bees  avoid  wasting  their  time  in  visiting  such 
flowers  as  have  already  been  fertilized  and  their 
nectary  exhausted.  The  common  lung-wort  is 
at  first  red,  but  afterward  turns  blue.  In 
southern  Brazil  grows  a  species  of  Lantana 
whose  flowers  are  yellow  the  first  day;  orange 
the  second,  and  purple  the  third,  while  F.  Miil- 
ler  observed  that  many  butterflies  visited  the 
3rellow  flowers  only,  some  both  the  yellow  and 
the  orange  flowers,  but  none  the  purple.  More- 
over many  flowers  have  been  specially  adapted 
to  the  kinds  of  insects  that  most  abound  where 
they  grow.  Thus  in  the  Swiss  lowlands  the 
gentians,  although  with  us  they  flourish  in  the 
White  Mountain  region,  are  adapted  to  bees, 
but  those  of  the  high  Alps  to  butterflies  only, 
as  this  zone  is'  the  home  of  Alpine  butterflies. 
The  visits  of  insects  to  flowers  m  fine  weather 
are  incessant  and  hence  economy  of  time  is,  as 
Wallace  states,  very  important  both  to  the  in- 
sects and  the  flowers,  because  the  fine  working 
days  are  comparatively  few.  For  example,  bees 
keep  to  one  flower  at  a  time,  visiting  hundreds 
of  blossoms  in  succession;   they  thus   acquire 

Suickness  in  going  at  once  to  the  nectary,  and 
le  change  of  color  in  the  flower,  or  incipient 
withering  when  fertilized,  enables  them  to  avoid 
those  flowers  that  have  already  had  their  honey 
exhausted.  . 

PerfoMion  of  Flowers  by  Bees. —  If  one  will 
watch  a  wistaria  when  in  blossom,  he  will  notice 
that  the  bumblebees,  in  order  to  get  at  the 
nectar  without  loss  of 
time,  perforate  the  corolla 
right  over  the  nectary, 
and  thus  speedily  rifle  the 
flower  of  Its  sweets.  So' 
well  trained  is  the  bee  that 
the  hole  is  always  made 
right  opposite  or  over  the 
nectary.  On  the  other 
hand  the  honey-bee,  with 
its  shorter  and  weaker 
maxilla,  cannot  make  a 
hole  through  the  walls  of 
the  corolla,  but  partly  en- 
ters the  flower  on  one  side 
or  the  other  and  with 
more  or  less  trouble  laps 
aick-beetlc  and  orchid,  up  the  nectar.  At  the  end 
of  the  season,  provided 
bumblebees  are  plenty,  nearly  every  flower  on  a 
large  vine  will  be  found  to  have  been  perfo^ 
rated.  Similar  flowers,  as  the  <:l5Ver,  touch-me- 
not,  etc.,  are  thus  perforated.  Lov^U  states  that 
the  maxilbe  alone  are  employed  in  this  act,  being 
moved  slowly  backward  and  forward  in  punc- 
turing the  tissue.  Thus  the  stout  strong  max- 
illa of  the  bumblebee  are  adapted  for  this  pur- 
pose. 

Irregular  Floivers  due  to  Visits  of  Insects. — 
It  is  now  thought  by  some  observers  that  owing 
to  the  strains,  pressure,  and  irritation  caused 
by  the  visits  of  insects,  flowers  like  those  of 
the  pea,  bean,  etc.,  have  Deen  formed.  Henslow 
points  out  that  the  lower  petal  or  lip  ti  these 
irregular  flowers  forms  a  platform  on  which  the 
bee  rests  while  engaged  m  probing  the  corolla, 
for  nelctar.  In  the  irregular  flowers  of  the  fox- 
glove, petunia,  etc.,  the  tube  of  the.  corolla  has' 
enlarg^  so  as  to  allow  the  ingress  of  an  insect 
which  partly  crawls  into  it,  hence  the  tubular 
corotla- hiiving  to  bear  the  strain  upon  it  bulges 


outward,  while  the  lip  or  anterior  petal  is  not 
much  if  at  all  enlarged.  Even  if,  says  Henslow^ 
no  more  than  the  head  of  an  insect  enter  the 
flower,  then  the  corolla  shapes  itself  to  fit  it 
He  explains  the  formation  of  the  deep  tubular 
corolla  of  the  evening  primrose  or  the  honey- 
suckle by  the  fact  that  butterflies^  in  probing 
their  depths  while  on  the  wing,  irritate  the 
tube  only,  which  is  thus  made  to  become  longer 
and  correspondingly  to  contract  in  diameter,  the 
result  being  that  there  is  but  little  irregularity 
in  the  shap.e  of  the  flower.  The  immediate  me- 
chanical cause  of  the  shape  of  the  wing-petals 
of  many  pea-blossom-like  flowers  is  probably 
due  to  the  weight  of  the  insect  in  front,  the 
local  irritations  believed  due  to  the  thrust  of  the 
insect's  head  and  its  probing  for  nectar,  united 
with  the  absence  of  all  strains  upon  the  sides. 
An  example  of  the  great  thickening  of  the  tissue 
just  where  the  strain  will  be  most  felt  is  the 
flower  of  the  lady's  slipper  and  Calceolaria. 

Origin  or  Modification  of  Insects  by  Flowers. 
—  We  have  seen  that  flowers  attract  insects  by 
means  of  their  nectar  and  sweets  and  also  their 
pollen;  that  the  visits  of  insects  are  in  favor- 
able days  practically  incessant,  though  owing  to 
the  weather  more  or  less  intermittent;  the  re- 
sult seems  to  be  that  the  forms  of  insects,  espe- 
cially of  their  accessory  jaws  (maxilli  and 
labium),  as  well  as  of  their  legs,  are  wonder- 
fully adapted  to  their  habits.  It  is  not  improb- 
able that  by  these  simple  mechanical  causes,  that 
is,  the  use  or  exercise  of  the  parts  concerned  in 
gathering  pollen  and  nectar,  a  number  of  groups 
of  insects  (bees,  certain  flies,  and  the  moths  and 
butterflies,  and  certain  families  of  beetles)  have 
been  brought  into  existence.  We  know  that  in 
all  probability  flowers  and  the  insects  which 
visit  them,  came  into  existence  after  the  coal 
period,  owing  to  the  reaction  of  flowers  upon 
these  kinds  of  insects,  causing  the  exercise  and 
modification  of  the  structures  actirely  employed 
in  collecting  pollen.  Among  the  flower-visiting 
flies  and  beetles  the  proboscis  of  the  former,  and 
the  maxillse  of  the  latter,  are  wonderfully 
adapted  for  scraping  off  the  pollen  from  the 
anthers  of  flowers. 

Consult;  Darwin,  < Forms  of  Flowers^  (Lon- 
don 1877)  ;  Miiller,  ^The  Fertilization  of  Flow- 
ers>  ^London  1883) ;  Henslow,  ^The  Origin  of 
Floral  Structures  Through  Insect  and  other 
Agencies^    (New  York    1893), 

Alpheus  S.  Packard, 
Late  Professor  of  Zoology,  Brown  University. 

Flowers,  Artificial,  flowers  made  from  va- 
rious materials  to  imitate  natural  blossoms. 
These  are  not  a  modern  invention.  The  famous 
floral  wreaths  made  by  the  ancient  Egyptians 
were  formed  from  thin  plates  of  horn  stained  in 
different  colors,  sometimes  also  of  leaves  of  cop- 
per, grilt  or  silvered  over.  The  Romans  excelled 
in  the  art  of  imitating  flowers  in  wax  and  in  this 
branch  of  the  art  attained  a  degree  of  perfec- 
tion which  has  not  been  approached  in  modern 
times.  Crassus,  reno^^med  for  his  wealth,  gave 
to  the  victors  in  the  games  he  celebrated  at 
Rome  crowns  of  artificial  leaves  made  of  gold 
and  silver.  In  modem  times  the  Italians  were 
the  first  to  acquire  celebrity  for  the  skill  and 
taste  they  displayed  in  this  manufacture,  but 
they  are  now  far  surpassed  by  English  and 
French  manufactures,  more  especially  by  the 
latter.  ^ 
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FLOWERS,  SYIIBOLISIC  OF— FLOYD 


The  first  artificial  flowers  made  in 'modem 
times  in  civilized  countries  were  manufactured 
out  of  many-colored  ribbons  which  were  twisted 
together  and  attached  to  small  pieces  of  wire. 
But  these  first  attempts  were  decidedly  crude. 
In  course  of  time  feathers  were  substituted  for 
ribbons^  a  more  delicate  material,  but  one  to 
which  it  was  not  so  easy  to  give  the  requisite 
shades  of  color.  The  plumage  of  the  birds  of 
South  America  is  admirably  adapted  for  artificial 
flowers  on  account  of  the  brilliancy  and  perma*- 
nence  of  the  tints,  and  the  natives  of  that  conti- 
nent have  long  practised  with  success  the  mak- 
ing of  feather  flowers.  The  Zoological  Gardens 
in  Regent's  Park,  London,  contain  a  magnifi- 
cent collection  of  artificial  flowers  made  out  of 
the  feathers  of  humming-birds.  In  South  Amer- 
ica artificial  flowers  are  also  composed  of  the 
win^  cases  and  other  parts  of  some'  brilliant 
sp^imens  of  beetles.  In  Italy  the  cocoons  of 
silkworms  are  frequently  used  for  the  purpose, 
as  these  take  on  a  brilliant  color  and  have  a 
velvety  appearance.  Among  the  other  materials 
used  m  this-  manufacture  are  cambric,  muslin, 
satin,  velvet,  and  other  woven  fabrics,  blown 
glass,  mother  of  pearl,  brass,  thin  layers  of 
whalebone,  etc.,  beside  the  various  v^etable  and 
mineral  coloring  matters.  Flowers  were*  at  one 
time  made  of  porcelain  and  were  perfumed. 
Great  skill  has  been  attained  in  the  making 
of  glass  flowers  and  a  remarkable  collection  of 
this  kind  is  owned  by  Harvard  University. 

Flowers,  Symbolism  of,  a  special  signifi- 
cance attached  to  flowers  by  means  of .  whicli 
they  are  made  to  represent  various  ideas  and 
sentiments.  This  mode  of  communicating 
thought  has  developed  in  certain  countries  into 
a  language  of  remarkable  elaboration.  Among 
the  Greeks  and  Romans  the  use  of  flowers  was 
f  tdl  of  significance.  Though  the  well-developed 
floral  speech  of  the  Romans  was  probably  lost 
to  a  great  extent,  the  study  was  revived  in 
Europe  during  the  Middle  A^es,  being  especially 
appropriate  in  connection  with  such  a  romantic 
institution  as  chivalry.  The  .Orientals  have  de- 
veloped the  lan^nsage  of  flowers  into  a  vehicle 
for  communicating  sentimental  and  amatory  ex- 
pressions of  all  degrees  of  warmth.  Still  fur- 
ther complexity  is  added  by  the  habit  of  em- 
ploying flowers  the  Turkisn  or  Arabic  names 
of  which  rhyme  with  the  other  really  significant 
words.  The  language  of  flowers  is,  of  course, 
arbitrary,  and  a  bouquet  which  a  Persian  girl 
would  understand  would  be  unintelligible  to  an 
Egyptian  inmate  of  the  harem.  Yet  among 
European  nations  certain  flowers  have  a  common 
significance.  The  rose  is  widely  accepted  as 
the  syinbol  of  love  and  beauty ;  the  forget-me-not 
of  true  love;  the  lily  of  purity;  the  violet  of 
modesty;  the  daisy  and  white  violet  of  inno- 
cence; the  rosemary  of  remembrance;  the  ama- 
ranth of  immortality ;  the  asphodel  of  death  and 
the  unseen  world;  the  pansy  of  thought;  the 
hyacinth  of  sorrow ;  the  narcissus  of  self-admir- 
ation ;  the  poppy  of  oblivion.  The  almond  ex- 
presses hope;  the  lily-of-the- valley  unconscious 
sweetness;  the  wallflower,  love  faithful  in  spite 
of  adversity ;  the  primrose,  early  youth ;  and  the 
cyclamen,  difiidence.  So  surely  as  the  orange- 
blossom  is  associated  with  marriage  does  the 
finding  of  white  heather  betoken  good-fortune 
to  come,  while  the  future  chances  of  love  may 
be  revealed  from  the  dai^  and  poppy  by  a  sim- 
ple method  of  divination.    The  laurel  has  long 


heeh  accepted  as*  the  emblem  of  gbry,  and  liHI 
oak  of  patriotism.  In  the  Grecian  garnet 
wreaths  were  placed  upon  the  brows  of  th« 
victors,  but  these  were  of  leaves  rather  than 
blossoms.  Floral  garlands  were  much  used  at 
the  feasts  of  the  ancients,  and  In  India  it  is 
customary  to  show  special  honor  to  a  guest  by 

SLcircling  his  neck  with  a  wreath  of  flowers, 
istorical  and  national  associations  eldster  about 
certain  flowers.  The  violet  was  the  flower  of 
Athens.  The  red  and  the  white  roses  of  Lan- 
caster and  York  gave  name  t6  a  great  civil 
war.  Pafticular  families  and  clans  have  thtii 
floral  badges  and  there  are  national  and  heraldio 
emblems  drawn  from  the  floral  kingdom,  such 
as  the  rose  of  England,  the  thistle  of  Scotland, 
the  shamrock  of  Ireland,  and  the  fleur-de-lis 
(q.v.)  of  France,  the  latter  beingassociated  for 
centuries  with  the  royal  crown.  The  pomegran- 
ate became  a  Spanish  national  ^ijublem  baring 
previously  been  the  emblem  of  Moorish  Granadfu 
In  Japan,  the  chrysanthemum  is  the  flower  of  .the 
nation,  and  in  India  the  |otus;  has  an  especially 
sacred  significance,  as  it  had  formerly  in  E^prpt. 
In  the  latter  country  it  often  figured  in  architec- 
ture, la  the  decorative  art  o£  India,  it  is  rep^ 
resented  in  bronze  and  in' paintings  in  connection 
with  divinities  or  exalted  sages.,  l^he  cactus  is 
the  national  emblem  of  Mexiqo.  No  flower  will 
ever  become  the  nation^  emj)lem  of.  the  United 
States  in  Uie  manner  in  which  such  floral  em- 
blems have  become  connected  with  other  na- 
tions, but  an  atten^pt  Ijas  been  made  to  gain  an 
expression  df  popular  opftwori  on  tlie  subject  of 
a  national  flower  and  the  golden-rod  Appears  td 
lead  in  the  contest,  as  it  hai  d6ne  iil'  the  da^ef 
of  the  Empire  State,  of  whWi  itI/aS  been  chosen 
as  an  emblem.  The  legistatiires  of  certain  Stated 
have  taken  action  on  the  choice  of  a  State  flower: 
Utah  selecting  the  seg  lily;  Vermont,  the  red 
clover;  Oregon,  a  native  grape;  Nebraska,  the 
golden-rod;  Michigan,  the  '  apple-blossom; 
Maine,  the  pine  tassel  and  oont/>nd  Iowa  the 
wild  rose.  In  England  what  may  be  called  a 
party  emblem  is  illustrated  in  the  adoption  of 
the  primrose,  generally  knoWn  as'  Lord  Bea- 
consbeld's  flower,  by  the  Cons^rvati;ire9.  Before 
the  •Hundred  Days*  in  French. history,  the  vio- 
let was  used  by  the  adherents  of  Napoleon  I.  to 
symbolize  the  hope  of  his  return  from  exile. 

Floyd,  John  Buchanati,  American  states- 
man: b.  Smithfield,  Montgomery  County,  Va., 
I  June  1807;  d.  near  Abin|:doi;i,  Va„  26  Aug. 
1863.  He  was  educated  at  Colunibia  College,  S. 
C,  graduating  in  1829,  Studied  law  and  settled 
in  southwest  Virginia.  Was  a  member  of  the 
Virgfinia  legislature  several  tehns,  and  was  gov- 
ernor of  the  State  1850^3,  hi$  ttrm  being  notable 
for  his  advocacy  of  the  policy  of  public  im- 
provements. In  1857  he  was  ai^pointed  secretafy 
of  war  in  the  cabinet  of  President  Buchanan, 
and  remained  in  it  until  29  Dee.  1866,  when  he 
resigned  because  he  considered  the  attion  of 
Maj.  Anderson  in  occupying  Fort  SunMer  » 
breach  of  faith  to  South  Carolina.  He  Svent  to 
Ahingdon,  Va.  On  29  Jan.,  i86ii  the  grand  jury 
of  the  District  of  Columhia  indicted  him  aft 
privy  to  a  defalcation  in  the  Deiwrtmfnt  of  the 
Interior.  He  returned  to  Washington,  'gave  bail 
and  demanded  a  trial,  and  the  government  there- 
upon,  on  7  March  i86r,  entered 'a  no  Ilk  prosequi. 

After  his  departure  he  Wis'  also  accused  of 
having    transferred   arms    from    Nfti'them  'Hd 
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Southern  araen^ls  in  order  to  arm  Ihc  South  lions,  and  becatne  {>rofessor  of  EagUsh  in  theUni- 

fer  the  Civil-  War.    This  charge  was   inveati-  tcrsity  o£  Leipsic  in  1834.    He  compiled  a  *Cora- 

gdled  by  a  Congressional  committee,  which,  on  piete     English-German     and     German-English 

1$  Feb.  i86i,  made  a  report  showing  it  to  be  Dictionary^  (1830),  besides  publishing  <A  Scries 

groundless,  the   arms  transferred   having  been  of  Commercial  Letters^   (9th  ed.  1874)  ;  ^Prac- 

condemned   arms,   removed   in   order   to  make  tical  Handbook  of  English  Business  Correspondr 

room  in  the  Northern  arsenals  for  modern  ones,  ence^    (9th  ed.  1873)  I   ^Triglot;  or  Mercantile 

In  iJie  summer  of  1861  he  was  appointed  a  Dictionary  in  Three  Tongues  —  German,   Eng- 

birigadier-general  in  the  Confederate  army,  and  Hsh,  French>    (2d  ed.  1854)  ;  and  other  useful 

raised  a  brigade  which  served  in  West  Virginia  manuals,  all  revised,  or  brought  down  to  con- 

u«til  ordered  to  join  the  army  of  Gen.  A-  S.  temporary  needa^  by  his  soa 

Johnston  in  the  West.    He  was  sent  to  Fort         «i««^i   rk^^  n^^^^^  c.l,;1/^e/^,^l,A...  k   t  n 

)onelson,  arriving  there  after  fighting  had  be^  ^     Flugcl,  Otto,  ^?"»f °  P^^  ?^^,^^^^^^ 

gum    When  surrSider  was  discussed,  he  trans-  tzen  1842.    He  studied  at  Schulpforta  and  Halle, 

ferred  the  command  to  Buckner  and  extricated  ^^^  ^^''^  "P  Rfst?^^^  ^T^fci?^?' "^^^  ;!^cf„^! 

his  brigade;  in  consequence  of  which  he  was  ^e  <Zeit8chrift  fur  exacte  Philosophic  im  Sinnc 

removed    from   command    by   Jefferson    Davis,  des   Neueren   Philosophischen  R^ali^us  >    and 

The  State  of  Virginia  thereupon  appointed  him  «?  ^^.^"^^  f."^  <^^^^^..^°""^?/^  ofJZeitschrift 

a  major-general  in  its  service,  |ur  Phalosophie  und  Padagogik.^     He  supports 

«M     J     tMtfli-  A        •  ^  *  K  Herbartian  reabsm,  as  opposed  to  New-Kantian 

^J^^^'    WiUiam     Amerjcan    statesman  :b.  speculations,  yet  he  believes  in  the  necessity  of 

Broc^haven,  Loiig  Island   NY    17  Dec.  1734,  /revelation.     Among  his  works  may  be  meo- 

1  Weston  Oneida  County,  N   Y.,  4  Aug   1&21.  ^^„^.    ,^^^^  Spekuhtive  Theologie  der  Gegen- 

Sf-i^*rS^  P°ii!l^  ^'  %  fL^    TlriLf  .Sr  wart> ;  <Das  Ich  und  die  sittliche  Idee  im  Leben 

Philadelphia  congress  of  1774.    TJe  aext  year  ^     ^^JJ^    ,   ^  g^^     ^tJber  die  personliche  Un- 

he  was  appointed  a  delegate  to  the  first  Con-  aterbl»chkeit>  Viooa) 

tinental  Congress,  and  continued  by  snccessire  ««rWicttKeit    UQWj. 

reappointments  a  member  qf  every  Continental         Flflg'gcn,  Qis'bert,  German  painter:  b.  at 

Congress  up  to  1782  inclusive.    From  1777  to  Cologne  9  Feb.  181 1;  d.  Munich  3  Sept  1859. 

1788  he  also  was  ^  State  senator  under  the  first  jn  his   youth   he  learned   the  manufacture    of 

Constitution  of  New  York,  and  in  the  Presiden-  novelties  in  his  native  town,  and  in  1833  began 

tial  'elections  of   1792,   1800,   and    1804  was   a  his  art  studies  at  Munich,  which  he  made  his 

Presidential  elector.  permanent  home.    He  is  a  German  counterpart 

FlUck'iger,     Fficdwh     August,    .ow'gpost  of  Hogarth   and   Wflkie,   whom   he   rivals   in 

fred'riH,  .German „pharmacognosticist:  b.  Lang-  masterly  grouping  and  life-like  expression,  while 

enthal,  SwitEcrland,  i8a8;  d.  1894.    He  was  ed-f  in  the  technique  of  the  brush  he  excels  them 

ucated  at  Berlin,:  Ban,  Geneva,  and  Heidelberg,  both. 

became  president  o£  the  Swiss  Associatio.!  of         pi^^j    ^  substance  devoid  of  rigidity,  or 

Apothecaries  m  1857,  and  m  1881  was  member  ^j^^^^  modulus  of  rigidity  (see  Elasticitv)  is 

Of  a  committee  appomted  to  cevise  the  pharma-  ^^    .  ^hc  word  includes  both  gases  and  liquids, 

Vipofift  of  the  German  empire^    He  wrote,  m  ^j^^^  ^^^^  ^^^   ^hile  resisting  compression, 

conjunction  wnh  Hamburg   <Pharn^oograplg:  ^  jj^^  resistance  to  change,  of  form. 

A  History  of  t^  Prinppaf  Drugs  of  VegeuWe  ^     yield  aontinuously  and  without  limit  to  any 

?T^J^1  r^J^  ^l^  r"r*^"*;  wlriS^h  ^^^  ^hich  tends  to  alter  their  shape  while 
l«dia>  (1879),  and  works  m  German  a«d  French  j^^j  ^^^^^  ^^^^^  constant.  The  word  «fluid> 
on  tfie  nature  andMtory  of  drugs.  ^  also  figuratively  Applied  to  other  things  whidi 
Flue.  (1)  A  passage  for  the  conveyance  of  may  be  conveniently  represented  to  the  mind  as 
the  volatile  resiilfs  of  combustion  from  the  fire-  fluids,  cVen  though  Jt  is  known  that  they  are 
place  to  the  open  air,  or  into  another  passage;  nr^t  j^rich.  We  speak,  for  example,  of  the  •elcc- 
a  smoke  dtict,  a'tliirtiney;  one  of  a  cluster  of  trie  fluid,'^  thereby  meaning  electricity,  whose 
smoke  d)tcts  in  .a  s|^^  qf  ehimo^s.,  .AI9P  a  motions  and  general  properties  are  laiown  to 
pas^ge  in  ^  waU  lor  the  conveyance  of*  heat  conform  to  certain  differential  equations  that  are 
trom  one  pact  of  a  huilding  to  anothei.  (2) .  In  strongly  suggestive  of  those  governing  the  mo- 
ipusic,  on^  of  the  diviswns  of  organ-stops,  so  tions  and  properties  of  true  fluids.  This  figu- 
called  because  th^  sound  is  produced  by  the  ratiyp  use  of  the  word  is  now  avoided  bj  the 
wind  passinff,  ^through  a  fissure,  flue,  or  wind-  best  writers,  because,  while  it  is  convenient'from 
way,  and  striking  against  an  edge  above.  (3)  In  certain  points  of  view,  it  connotes  properties 
a.  steam-engine  a  pipe  for  the  conveyance  of  that  the  things  that  it  stands  for  do  not  possess, 
tfte  calonc  current  throufifh  a  boiler,  to  heat  the  it  dates  from  the  time  when  electricity,  mag-, 
surrounding  yater-  It  is  usually  secured  m  the  tietism,  nervous  energy,  and  certain  other  ob-; 
sheets  of  .the  fire  box  and  smoke  box  respectively,  ^^^^e  manifestations  of  nature  were  actually  be- 
as  MX  thp  locomotive.  He^ed  to  be  due  to  imponderable  fluids  that 
'  Ftaellen,  a  humorous  character  in  Shake^  were  supposed  to  have  a  real,  objective  exist- 
gpeari^s  play  < Henry  the  Fifth.>  He  is  a  dispu-  ence.  See  Critical  Point;  Elasticity;  Gas; 
tatious  little  soldier,  pugnacious,  and  as  voluble  Gases*  Kinetic  Thkoby  of;  Liquid;  Matter; 
as  his  Welsh  acoent  permits  him  to  be  when  at-  Thermodynamics  ;  etc. 
tempting  to  speak  English.  pj^^  ^^^    .^  ^p^.^^^  ^  ^^^^  .^  ^^.^j^  ^ 

Flfi'gel^  Jqhann  Gottfried,  yo'han  got'fred,  fiquid  is  imprisoned  between  circular  glass  disks 

German  lexijcogrjapher :   b,   Barby  on  the   Elbe  of   the    required   curvatures.    Attempts    to   ob- 

22  Nov.   1788;   d.  jLeip^ic  24  June  1855.    He  tain    achromatism    have   been   made   by    usin^ 

^ent  many  years  in,  the  ynited  States  prior  to  metallic   solutions  and  other  liquids   having  a 

^820  in.,bus^es^,  diplomatic  and  official  occupa-  higher  dispersive  power  than  ^int  glass. 
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FUce,  tff  Pole  Flounder,  a  fish,  one  of  the 
smaikr  deep-water  flotinders  (Glyplocephalus 
cynoglossus) ,  common  near  both  coasts  of  the 
North  Atlantic,  caught  by  means  of  beam-trawls 
in  great  quantities,  and  highly  prized  as  food, 
especiallr  in  Great  Britain,  where  it  is  consid- 
ered little  inferior  to  the  sole.  It  is  the  «craig 
fluke*  of  Scotland.    See  Flounder. 

Fluke-worm.     See  Distoma;  Tseiiatqdba. 

Flume  (Latin  Humen,  stream),  an  artificial 
channel  or  conduit  used  to  convey  water  for 
power  development,  hydraulic  mining  and  irri- 
gation. Flumes  are  commonly  built  of  wood, 
but  may  he  of  steel  and  are  placed  above 
ground,  frequently  over  trestles.  See  Irriga- 
tion; Locoing;  Mining. 

Flu'or-spar.     See  Fluortee. 

Phiores'eence,  that  property  of  certain 
bodies  in  virtue  of  which  they  become  self- 
iumiiyMifl  wlaen  ea^osed  to  light  of  oertian  wave- 
Jcpgtl^s.  All  bodies  Tcflect  a  part  of  the  incident 
light,  but  fluorescence  is  more  than  a  mere  reflec- 
tion, as  maj  best  be  shown  by  an  example. 
•Canary  glass*  (^lass  colored  slightly  with  oxid 
of  uranium)  exhibits  a  beautiful  yellowish-green 
surface  color  when  well  illuminated,  and  for 
this  reason  it; is  much  used  for  the  production 
of  ornamental  effects.  If  a  ray  of  sunlight  be 
admitted  into  a  darkened  room  through  a  piece 
of  cobalt  glass  that  is  so  dense  that  the  feeble 
violet  light  that  it  transmits  is  barely  visible,  the 
canary  glass  shows  its  yellow-green  color  bril- 
liantly when  placed  in.  its  path.  This  snows  that 
the  phenomenon  is  not  simple  reflection,  and 
further  evidence  of  the  same  sort  may  easily.be 
had.  Glass  that  is  tinged  brownish-yellow  by 
:«)xid  of  gold  is  almost  perfectly  transpdreht  to 
the  golden  Kght  from  the  canary  glass,  but  if  the 
violet  light  from  the  cobalt  glass  is  caused  to 
traverse  the  gold-oxid  glass  before  striking  the 
canary  glass^  the  fluorescence  is  no  lottge#  ob- 
served. Furthermore,  light  that  has  passed 
through  one  piece  of  canary  glass  is  incapable 
of  exciting  fluorescence  in  a  second  piece.  These 
and  other  equally  remarkable  phenomena  indi- 
cate that  a  fluorescent  substance  absorbs  a  por- 
tion of  the  light  that  strikes  it,  modifies  it  pro- 
foundly in  some  manner,  and  then  radiates  it 
again.  Stokes  has  shown  that  the  modification 
consists  in  ixKreasing  the  wave-length  of  the 
incident  light;  and  it  is  now  kilown  that  fluor- 
escent light  invariably  has  a  greater  wave-length 
than  the  primaiv  light  thai:  excites  the  fluor- 
escence. This  tact  has  an  important  bearing 
upon  many  of  the  phenomena  of  physics.  When 
it  had  been  determined,  for  example,  that  the 
*X-rays*  diflEer  from  ordinary  light  merely  by 
having  a  very  different  wave*-length,  the  ques- 
tion whether  their  wave-length  is  longer  or 
shorter  was  immediately  answered  by  the  fact 
they  can  excite  brilliant  fluorescence.  Knowing 
that  the  X-rays  are  either  too  long  or  too  short 
to  affect  the  eye,  and  knowing  also  that  fluor- 
escent light  always  has  a  longer  wave-lengdi 
than  the  light  that  excites  it,  it  follows  at  once 
that  the  X-r^s  have  a  shorter  wave-length  than 
ordinary  light. 

Many  substances  exhibit  fluorescence  to  a 
greater  or  lesser  degree.  An  aqueous  infusion 
of  horse-chestnut  bark  shows  it  brilliantly^  and 
so  also  docs  a  solution  of  sulphate  of  quinine. 
Certain  of  the  coal-tar  colors  (q.v.)  are  con- 
flpkuoifsly    fluoreiseent,    fluorescein    taking    its 


name  from  this  fact.  Kerosene  is  fluorescent, 
and  sometimes  strongly  so.  Mo^t  fluorescent 
Substances  cease  to  emit  light  almost  instan- 
taneously when  the  incident  light  is  cttt '  qff 
from  them.  Some,  however,  such  as  calcium 
tungstate  and  the  sulphids  ol  calcium,  barium, 
and  strontium,  continue  to  emit  their  rays  fbr 
a  sensible  time,  fading  gradually  away  into  dark- 
ness after  the  incident  light  ceases  to  excite 
them.  Instruments  consisting  of  screeils  that 
are  coated  with  some  fluorescent  materiial  and 
protected  from  ordinary  light  Tjy  shields,  or  by 
enclosure  within  a  Hght-tight  box,  are  known  as 
^fluoroscopes,*  and  are  used  for  studying  the 
X-rays  (or  Rontgen  rays),  and  the  shadows 
cast  by  them.  It  is  to  be  observed  that  fluores- 
cence differs  from  phosjxhorescence  (q.v.)  not 
•only  because  it  is  usually  of  very  short  duration, 
but  primarily  because  it  is  induced  by.  the  excit- 
ing action  of  light-rays.  Phosphorescence  may 
be  due  to  very  ditferent  causes.  The  light  emit- 
ted by  phosphorus,  for  exanip^e,  is  probably  drie 
to  the  slow  oxidation  of  that  substance.  That 
which  is  observed  in  the  ocean  sit  night,  and  in 
connection  with  various  fungi  and  insects,  is  dne 
to  causes  which  are  more  or  less  obscure ;  biit  in 
any  event  these  various  plhosphorescent  t)he- 
nomena  are  quite  different  from  true  fluores- 
cence. The  name  *fluoresccfnce*  was  cbined  by 
Sir  George  G.  Stokes  in  1852,  from  the  fact  thfet 
the  mineral  fluorite  sometimes  exhibits  the 
phenomenon.  Previous  to  185^  fluorescence  was 
knowh  as  ^epipolic  dispersion*  Consult:  Tajt, 
<Light> ;  Preston,  <The  Theory  of  Light.> 

Flu'orides.       See  Fluori^p. 

Flpi'orine,  a  gaseous,  non-metallic  element, 
possessing  properties  resembling  those  of  chk>r- 
me,  and  exhibiting  powerful  chemical  affinity. 
It  occurs  abundantly  in  nature,  notably  in  the 
minerals  fluorite  and  cryolite,  from  the  former 
of  which  it  takes  its  name.  The  elementary  char- 
acter of  fluorine  was  first  recognized  by  Amlp^i^ 
and  Davy  about  1810;  but  although  many  at- 
tempts were  made  to  isolate  it,  none  was  cer- 
tainly successful  until  1887,  when  Moissan  suc- 
ceeded in  preparing  it  in  the  elementary  state 
by  electrolyzing  a  solution  of  hydrogen  potas- 
sium fluoride,  HF.KF,  in  perfectly  anhydrous 
hydrofluoric  acid,  tiie  solution  being  contained 
in  a  platinum  vessel  whose  temperature  was 
maintained  at  lo**  F.  below  zero,  and  the  elec- 
trolysis conducted  by  means  of  20  Bunsen  ele- 
ments connected  in  series.  When  thus  prepared 
fluorine  is  a  gas,  variously  described  as  color- 
less, or  as  of  a  light  greenish-yellow  color. 
Many  of  the  elements  take  fire  when  immersed 
in  it,  and  bum  witii  the  formation  of  the  cor- 
responding fluorides.  Water  is  decomposed  by 
it,  with  the  formation  of  hydrofluoric  acid,  HF, 
and  the  liberation  of  ozonized  oxygen;  and  in 
fact  fluorine  appears  to  combine  with  all  known 
elements  except  oxygen  and  carbon,  and  argon, 
helium,  and  the  other  recently  discovered  inert 
gases  of  the  atmosphere.  Fluorine  has  the 
chemical  symbol  F,  is  a  monad,  and  has  an 
atomic  weight  of  about  19.  Few  of  the  physical 
properties  of  the  element  arc  yfet  known,  on  ac- 
count of  the  difficulty  of  handling  it.  It  cor- 
rodes glass  rapidly,  for  example,  and  for  this 
reason  glass  vessels  cannot  be  used  in  experi- 
menting with  ft. 

Fluorine  combines  with  hydrogen  directly 
even  in  the  dark,  the  compotmd,  HF,  that  is 
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formed  being  known  as  hydrofluoric  acid. 
Hydrofluoric  acid  is  more  conveniently  prepared 
by  means  of  the  action  of  strong  sulphuric  acid 
upon  the  mineral  fluorite  (calcium  fluoride, 
CaFa).  The  reaction  is  as  follows:  HiS04  4- 
CaF,  =  2HF  +  CaS04-  Hydrofluoric  add  is  a 
colorless  gas  at  ordinary  temperatures  and  pres- 
sures, fuming  strongly  in  the  air.  It  con- 
denses at  5°  F.  below  zero  to  a  colorless,  mobile 
liquid  having  a  specific  gravity  of  about  0.988, 
and  boiling,  at  ordinary  atmospheric  pressure,  at 
67"^  F.  As  thus  prepared,  liquid  hydrofluoric 
acid  contains  traces  of  water;  but  these  may  be 
removed  by  electrolysis,  the  liberated  fluorine 
combining  with  the  water  as  noted  above,  and 
the  oxygen  of  the  water  escaping  in  the  free 
state.  When  the  water  has  all  been  eliminated, 
electrolysis  ceases.  The  commercial  importance 
of  hydrofluoric  acid  depends  upon  the  fact  that 
this  substance  attacks  glass  so  freely  that  it 
must  be  prepared  and  stored  in  vessels  of  lead 
or  rubber.  It  is  much  used  for  etching  upon 
glass,  the  reaction  between  the  glass  and  the 
acid  being  4HF  +  SiO.  =  aH^O  +  SiF4 ;  the  acid 
attackmg  the  silica  of  the  glass,  with  the  forma- 
tion of  water  and  a  gaseous  compound  of  sili- 
con, known  as  silicon  tetrafluoride.  When  sili- 
con tetrafluoride  is  passed  into  water,  it  is 
decomposed  according  to  the  equation  3SiF4 -f 
4H,0  =  ;2H,SiF,  +  HiSiO*;  the  substance  repre- 
sented by  the  last  term  in  this  equation,  silicic 
acid,  separates  out  as  an  insoluble  precipitate, 
while  the  compound  HaSiFt,  known  as  Irjrdro- 
fluo-silicic  acidy  remains  in  solution.  Hydro- 
fluo-silicic  acid  forms  salts  which  are  known 
as  silico-fluorides.  Potassium  silico-fluoride, 
KiSiF«,  is  one  of  the  few  potassium  oompounds 
that  are  insoluble  in  water. 

Liquid  anhydrous  hydroflooric  add  does  not 
attack  glass,  but  the  action  is  vigorous  when 
traces  o£  water  are  present  The  diluted  acid 
is  therefore  used  in  practical  etching,  the  article 
'that  is  to  be  treated  being  immersed  in  it,  aft«r 
the  parts  that  are  not  to  be  attacked  have  been 
protected  by  a  coating  of  wax,  or  of  a  special 
^etching  varnish.^  Hydrofluoric  acid  in  aqueous 
solution  acts  very  similarly  to  hydrochloric  acid, 
forming  salts  which  are  known  as  fluorides; 
hydrogen  being  liberated  when  the  add  acts 
upon  a  metal,  and  water  when  upon  an  oxid. 

Fluorite,  or  Fluor  Spar,  a  native  fluor- 
ide of  calcium  having  the  formula  CaF«,  crystal- 
lizing in  the  isometric  s/stem  with  cubical  habit, 
and  also  occurring  massive.  It  has  a  hardness  of 
4.  and  a  specific  gravity  varying  from  3.00  to 
3.25.  It  has  a  vitreous  lustre,  and  b  transparent 
to  subtranslucent,  varying  in  color  from  white 
through  yellow,  green,  red,  blue,  and  brown. 
The  green  and  violet-blue  varieties  are  most 
common,  and  the  red  is  rare.  Certain  speci- 
mens exhibit  a  bluish  fluorescence  (q.v.),  and 
the  mineral  develops  differences  of  electrical  po- 
tential under  the  influence  of  heat  and.  of  light. 
Fluorite  occurs  in  England,  Germany,  and  many 
parts  of  the  United  States,  and  the  commercial 
supply  comes  chiefly  from  Kentucky,  Illinois, 
Arizona,..  Tennessee,  and  New  Hampshire, 
it  is  a  chief  source  of  fluorine  and  hydro- 
fluoric acid  (see  Fluorine),  and  is  also  used 
as  a  flux  for  promoting  the  fusion;  of  certain 
refractory  minerals,  deriving  its  name  from 
this  latter  circumstance  (Latin,  Auor,  a  flow). 
Colofiets   $pecin««ns :  hAve   been   used   for   the 


manufacture  of  lenses,  for  whidi  th^r  are  weU 
adapted  on  account  of  thdr  small  disperskm. 

Fluor'oscope.     See  Fluorescence. 

Flthraheim,  Michael,  mcH'a-el  fliirs'hlin, 
German  social  reformer:  b.  Frankfort-on-Main 
24  Jan.  1844.  He  emigrated  to  the  United  States 
in  1867,  and  resided  there  for  five  years.  He 
then  returned  to  Europe  and  established  an  iron 
foundry  in  Gaggenau,  Baden  (1888).  Since  1892 
he  has  lived  at  Castagnola,  near  Lugano,  Switz- 
erland, engaged  in  disseminating  his  ideas 
through  his  writings.  He  believes  private  prop- 
erty is  the  cause  of  immense  wealth  to  some  and 
profound  poverty  to  others,  and  advocates  the 
government  possession  of  land.  His  works  are: 
<Auf  friedlichem  Wege>  (1884);  <Deutschland 
in  100  Jahren*  (1894);  ^Papst  und  Sozialre- 
form^  (1891) ;  *Der  Einzige  Rettungsweg^ 
(1894);   ^Rcnt,  Interest,  and  Wagcs>   (1891). 

Fluah'ing,  Netherlands,  a  flourishing  sea- 
port town  in  the  province  of  Zeeland,  on  the 
south  coast  of  the  island  of  Walcheren,  at  the 
mouth  of  the  West  Schclde.  It  has  long  been 
a  place  of  importance,  but  has  few  buildings 
or  institutions  of  note.  The  town-house  is  a 
roomjr,  suitable  edifice;  the  exchange  is  a  simple 
buildmg,  and  near  it  is  a  statue,  erected  in 
184 1,  of  Admiral  van  Ruyter,  bom  in  Flushing 
in  1607.  The  inhabitants  are  chiefly  engaged  in 
commerce,  for  the  encouragement  of  which  much 
has  been  done  in  recent  times  by  the  construc- 
tion of  docks,  etc.  Flushing  has  suffered  sev- 
eral times  from  fire,  water,  and  war,  and  in 
1809  was  bombarded  by  a  British  fleet,  under 
Lord  Chatham. 

Flushing,  N.  Y.,  a  former  village  on  I.ong 
Island,  now  a  part  of  the  borough  of  Queens, 
New  York.  It  was  settled  in  1645  ^^nd  was 
called  Vlissingen. 

Flute,  a  musical  wind  instrument,  consist- 
ing of  a  tube  furnished  with  a  number  of  holes 
in  it  for  the  purpose  of  varying  its  sounds.  The 
oldest  form  of  the  English  flute  had  seven 
holes  which  could  be  stopped  by  the  fingers,  but 
it  had  no  finger-keys.  This  was  in  use  till 
about  the  beginning  of  the  i8th  century,  when 
it  gave  place  to  the  German  flute,  an  instmment 
which,  in  its  best  form,  was  27  inches  in  length, 
consisted  of  4  pieces  fitting  into  one  another, 
and  had  6  finger-holes  for  the  normal  tones, 
and  from  6  to  12  keys  for  the  semitones,  with 
a  compass  of  nearly  3  octaves,  counting 
from  middle  C  upward,  the  hk^her  octaves  being 
obtained  by  overblowing.  The  improvements 
made  on  this  instrument,  by  Bohm,  a  German, 
acting  in  conjunction  with  Gordon,  an  English-* 
man,  enable  the  player  to  perform  music  on  any 
key,  with  all  the  chromatic  intervals.  The  chief 
improvement  consisted  in  the  application  of  a 
system  of  keys,  by  which  several  holes  could  be 
stopped  at  one  time,  by  one  movement  of  the 
finger.  The  flutes  made  by  Bohm  are  now  taken 
as  the  models  by  most  makers  in  all  countries. 
In  modem  flutes  the  number  of  keys  varies. 
The  materials  of  which  flutes  are  riiade  are  box, 
ivory,  ebony,  silver,  glass,  and  a  kind  of  red 
ebony. 

Fluted  Scale.     See  Scau:  Insects. 

Fluting,  in  architecture,  channels  or  fur- 
rows cut  perpendicularly  in  the  shafts  of  col- 
umns, particularly  Doric,  Ionic,  and  Corinthian- 
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It  seems  probable  that  this  kind  of  ornament 
had  some  relation  to  the  original  type;  perhaps 
the  furrowed  trunk  might  have  suggested  the 
idea.  It  is,  however,  a  beautiful  ornament, 
which  is  applied  with  equal  happiness  to  break 
the  otherwise  heavy  mass  of  a  Doric  shaft,  or 
to  obviate  an  inconsistent  plainness  in  the  other 
orders.  When  the  lower  parts  of  the  flutes  of  a 
column  are  filled  with  a  convex  bead,  they 
are  said  to  be  cabled.    See  Akchitectuse. 

Fluting  Machine,  a  machine  for  corrugat- 
ing or  crimping  metals.  It  has  a  pair  of  rollers, 
each  one  having  projections  which  enter  the  in- 
terdental spaces  of  the  other.  By  turning  the 
operating  screw  the  bent  bar,  and  with  it  the 
upper  roller,  can  be  adjusted  up  or  down  at  will 
to  regulate  the  distance  between  the  two  rollers. 

Flux,  a  substance  or  mixture  added  to 
assist  the  fusion  of  minerals.  In  the  large  way, 
limestone,  and  fluor-spar  are  used  as  fluxes.  In 
the  smelting  of  iron  great  attention  has  to  be 
paid  to  the  fluxes,  because  on  their  character 
depends  to  some  extent  the  complete  separation 
of  the  metal.  To  accomplish  this  the  flux  must 
be  such  that  it  will  combine  with  the  earthy 
matter  of  the  ore,  and  form  a  slag,  which  must 
neither  be  too  refractory  nor  fusible.  Hence  if 
the  ore  abound  in  clay  or  sulphur,  lime,  or  lime- 
stone, and  possibly  sand,  must  be  added ;  if  in  . 
quartz,  lime  and  clay  are  requisite^  otherwise  the . 
quartz  is  slagged  by  combinmg  with  part  of  the  . 
iron,  which  is  thus  lost  Frequently  ores  are  so 
selected  that  the  earthy  matters  present  may 
flux  each  other,  but  this  requires  skill  and  ex- 
perience. The  fluxes  used  in  pottery  are  very 
various,  and  are  distinguished  by  different 
names;  but  they  almost  all  consist  of  litharge 
or  red-lead,  with  sand  or  boracic  acid,  some- 
times singly,  sometimes  together.  They  are^ 
therefore,  essentially  colorless  glasses  used  as 
vehicles  for  infusible  eolors.  See  Coppbr  ;  Irok  ; 
etc. 

Fluxion,  fluk'sh6n,  (i)  in  medicine,  an 
unnatural  flow  or  determination  of  blood  or 
other  humor  toward  any  organ;  a  catarrh. 
(2)  Ifi  mathematics,  a  method  of  calculation 
resulting  from  the  operation  of  fluents,  or  flow- 
ing numbers.  Thus  a  mathematical  line  may 
be  considered  as  produced  by  the  fluxion  or 
flowing  of  a  point:  a  surface  by  the  fluxion  of 
a  line,  and  a  solid  by  the  fluxion  of  a  surface. 
A  mathematical  point  in  motion  will  really  make 
a  line;  a  revolving  radius  which  is  a  line  will 
make  a  circle  which  is  a  surface,  and  its  revolu- 
tion about  its  diameter  will  generate  a  sphere 
which  is  a  solid.  The  same  principle  may  be 
applied  to  purely  numerical  calculations,  like  the 
formulae  of  algebra.  This  branch  of  the  higher 
mathematics  was  invented  by  Newton  in  1665. 
In  1676  he  communicated  his  method  to  Olden- 
burg in  a  sentence  with  all  the  letters  disar- 
ranged so  that  his  correspondent  could  not 
possibly  have  put  them  in  order.  If  he  had  suc- 
ceeded in  doing  this  the  sentence  would  have 
been  Data  (equatione  quotcunque  Huentes  quanti- 
iaies  involvenU  Huxiones  invenire  et  vice  versa. 
[•Given  it  makes  no  matter  how  many  equations 
involving  fluent  quantities,  fluxions  are  to  be 
discovered,  and  the  reverse  is  true'*  (that  is, 
where  fluxions  occur  the  fluents  are  to  be 
found).]  Leibnitz  received  this  letter  in  1677, 
and  in  1684  explained  a  discovery  which  he  luid 


made.  It  was  that  of  the  dilFerential  calculus, 
which  was  essentially  the  same  as  that  of  flux- 
ions. What  Newton  called  fluxions,  Leibnitz 
called  differences.  An  angry  controversy  sub- 
sequently arose  between  Newton  and  Leibnitz 
as  to  the  priority  of  discovery,  the  Royal  Soci- 
ety of  London  taking  the  part  of  the  former, 
who  was  then  its  president,  and  the  scientific 
men  of  Germany  that  of  the  latter,  who  was 
their  countrjmian.  Both  appear  to  have  made 
the  discovery  independently.  In  the  slight,  dif- 
ferences of  method  which  exist,  the  advantage 
lay  with  Leibnitz,  and  while  the  term  fluxions  is 
now  scarcely  ever  used,  that  of  differential  cal- 
culus is  in  common  use.  The  first  elementary 
treatise  on  fluxions  published  in  £n|;land  was 
by  John  Harrisi.in  1702.  A  description  of  the 
process  by  Newton  himself  followed  in  - 1704, 
in  his  ^Quadr^ure  of  Curves.  >  Sec  Calcula- 
tion ;  Mathematics. 

Fly,  an  insect.  See  Diptera  ;  Fues  ;  and  the 
names  of  various  groups  and  species  of  flies. 

Fly-blister,  a  collection  of  blood-serum 
between  the  layers  of  the  skin,  caused  by  the 
application  of  some  preparation  of  the  Spanish 
fly.  It  is  used  to  extract  fluid  from  underlying 
tissues,'  and  to  cause  desired  changes  in  local 
circulation.  Absorption  from  applications  some- 
times takes  place*  giving  rise  to  the  irritation 
and  inflammation  of  the  kidneys,  bladder  and 
genital  organs  which  characterize  the  drug  when 
taken  internally .^ 

Fly-casting,  the  art  of  throwing  an  arti- 
ficial fly  in  angling.  (For  the  various  methods 
employed  see  Angling.)  Aside  from  its  use  in 
actual  fishing  the  art  is  emi)loyed  by  some  in 
competitive  contests,  and  ^national  tournaments* 
are  held  annually  in  both  Great  Britain  and  the 
United  States,  sustained  by  a  federation  of 
cItAs  d  ^ottd  to  the  sport,  in  which  the  cham- 
pionship and  prizes  are  competed  for. 

Fly  River,  a  considerable  stream  in  New 
Guinea  (British)  which  has  its  source  in  the 
Victor  JEmanuel  Mountains  and  empties  into  the 
Gulf  of  Papua.  Its  length  is  150  miles.  There 
is  a  delta  at  the  mouth  of  Fly  River  in  which 
lies  the  island  of  Kiwai. 

Fly  Sheet,  a  paper  broadside  or  bill.  Cer- 
tain publications  of  this  sort  advocating  changes 
in  the  English  Wesleyan  Methodist  constitution 
and  practice,  were  published  in  1847-8.  Those 
who  were  suspected  of  having  them  issued  were 
expelled  in  1849,  and  taking  the  name  of  Meth- 
odist Reformers  laid  the  JFoundation  of  a  new 
denomination,  which  has,  however,  since  been 
amalgamated  with  others,  the  designation  of  the 
collective  body  being  the  United  Free  Church 
Methodists. 

Fly,  Spanish.     See  Buster  Beetle. 

Fly-up-flie-Creek,  a  local  name  for  the 
little  green  heron  (Ardea  virescens),  a  common 
bird  throughout  eastern  North  America.  See 
Heron. 

Flycatcher,  popularly  and  broadly  used, 
birds  which  catch  insects  in  the  air.  More 
restrictedly,  in  ornithology,  birds  of  the  Old 
World  insectivorous  family  Muscicapidet,  allied 
to  the  thrushes ;  but  this  is  a  group  very  difficult 
to  limit  or  define.    All  these  are  small,  active 
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birds,  with  great  activity  in  flight  and  skill  in  arch.    This   bar   and   half-arch   taken   together 

seizing  their   agile   prey ;   and   all    have    broad  form  the  flying  buttress.    In  large  churches  the 

flattened  beaks,  at  the  base  of  which  is  a  growth  flying  buttress  is  sometimes  double  or  two-fold, 

of  long  stiff  rictal  bristles.    The  feet  are  usually  leaping  over  two  aisles,  or  an  aisle  and  a  row 

weak  and  the  wings  long  and  pointed.    Four  of  chapels;  and  again  it  is  sometimes  repeated 

or  five  species  are  common  summer  visitors  to  in  height,  one  flying  buttress  coming  above  an- 

Europe,     including    the    familiar    and    typical  other  — these     being     sometimes     an     addition 

spotted  flycatcher  (Muscicapa  grisola)   and  the  where  a  slight  yielding  was  visible, 
pied  or  blackcap   (M.  atricapma)      In  all  the         piying  Dragon,  a  flying  lizard    (q.v.)   of 

hotter  latitudes  of  the   Old  World  the  species  th^  Oriental  genus  Draco, 

are    very    numerous,    and    ornate,    many    being         im^««  fv***u— *^    *  \.u^^4^^^  ^ui^  ^^:a  *^ 

crested,   or  having,   in   the  case  of  the  males  •     ^^3^8  ^^^^"n^.a  phantom  ship  saidto 

at  leasi,  very  long^'tail-feathers,  which  are  ban-  t^nr^Jf/'ii^ihr^n^for^^^  ^ 

died  most  gracefully.  Such  are  the  paradise  fly-  SrS^J?!?.  &i^Lf  ;/?^!^t^  cL  'c  ,i\^2^ 
catchers  (genus  Tersiphone)  of  India  and  east-  *°™  ^*  ^^^  i^^^"^  ^^^  ''  *^^*  ^^"^  ^^^^c  '^  ^^"l«* 
^TorH    fi.J^  Tor«««oI  c««X^  ^^    »«ver  to  enter  a  port  on  account  of  a  murder 

ward,  tne  Japanese  species  oi  which  is  so  com-  ^^^^;m.^j  ^^  u^^i.a.  ^^,^u^   ♦u-*  *u-.  ^»^^\^ 

monly  represented  on  painted   or  embroidered  ^*?^'^.  °"^!l'  *^Sf '  '^^'i.*  iw.^'^^^^^^^ 

screens.    The  «fantail»    (q.v.)    is  another   spe-  *  °^*^'^?"' ?-*""*.?;  **^*^u  ^u     i^^V**."*.?"'^ 

cies  remarkable  in  its  flight.    Most  of  these  fly-  ,^,f  J^«^  the  Cape  though  he  should  beat  there 

catchers  are  birds  of  the  woods,  and  are  usu-  J},"  ^\  't^n'fe:-,  A*  T"  ^'"'"  *^'"-  ^<'^**' »"<* 

ally  solitary  and  silent,  feeding  on  little  except  tl^^nninf     T^,?:J?.H,S«  Li^vf^^^^^^^^ 

insects,  which  are  habitually  caught   upon   the  *t  ?c  f^I^  »    *  ^    f  .       i,         «     ^u- ^^t?" 

wing  with  an  audible  snap  of  the  bill     Some  ?»««  Aem  to  take  leUers  home  from.  h.m.    The 

of  tiie  smaller  ones  are  sometimes  called  «fly-   fcli\KP?fl'L?^T  °'f.I'^*?'^  !? 'H.*?**' 

IKS;  ^rw^hTihT/btilfri^teT;  t^^ZAJ^T^J^oTotLflf^o  L'Ss 

Ne:?''^o?^%V™SSL'Ura"&r|rflt*S  ^.Ef^^^J  ^^jl^^K^  '^^i^^^Z 

S'aYVr^thl^Sf  L^rr\V"hil^!^  aTe  --    seToniVSHJ. 'fn  'S^l'l^l  th 

.    ollc"in*edr.for*aren&fl?  rtov^'in Vu^!  ^rri^'f^'mh^  '"  ^\'"'  T" 

rnlv^t^i^icT^LdThX  Tan-^v^^  E^tSAy^Lrp^Lirora'shi?.  or^lT^ 
mainly  tropical,  and  chiefly  of  an  oliy^een,        ^  ,       ^  ^^        ^    ^^^^^  and  albicore. 

or  black-and-gray  complexion,  often  with  oma-  tk.,,  =i,;^w,^^  *i;r„,II*  «f  «  .^<.,^Z.^  aIST 
«.>„t.i  >„....uJ.  Jt  .....ill.  «_  A.»  «.._j  „.  ,.:_™  iney  spring  irom  the  crest  of  a  wave,  ana,  dart- 
mental  touches  01  scarlet  on  the  head  or  wings.  ;__  tJ,..,^Zi  „i..„~.  ;_»«  »_^i..>  *~  .  .!•.  .u. 
Ti,.  K.Mi  :.  .»»k...  ..«,„„...,  —  „  ,..1.  .1™  :~  '"8  torwara,  plunge  into  another  to  wet  the 
tl^  hVh  WnrlH  flv.ft^h"ff  .^^  ^t'n  ni^lTJw  ^nembraue  of  the  fins,  and  in  this  manner  con- 
l^  i?i^  World  flycatchers,  and  often  decidedly  ^^^  ^^^j^  ^j  ^ts  for  several  hundred  yards, 
hooked,  like  that  of  vireos  Pr  shnkes.  The  ^^^^^  ^^^^^^  %  ^^,i„^  ^irds  in  the  elemSt  to 
wmgs  are  usually  short,  and  the  tail  varKs  ^^ich^hey  are  driven  for  protection  against  the 
greatly  sometimes  bemg  beautifully  prolonged,  grants  ol  their  own.  The  sole  motivTpowcr  is 
as  in  the  scissor-tailed  flycatcher  of  the  west-  the  propulsion  obtained  by  the  work  of  the  taU  in 
«"^,  United  States  The  genus  Alecjrurus  pre-  ^^-.^  ^^e  rushing  leap  from  the  water;  but  the 
sents  still  more  striking  examples  of  very  long  ^^^t  pectorals  act  to  some  extent  as  parachutes, 
and  beautifully  modified  tail  plumes.  Good  ex-  f„  ^n  the  species  belonging  to  the  genus  Exocoe- 
araples  of  this  group  are  the  kmg-birds,  pipiris,  ^^^  /^hjch  is  typical  of  the  family  ExocatidiB, 
pewees,  vermilion  flycatcher,  and  scissor-tail,  allied  to  the  sauries),  the  pectoral  fins  are  very 
elsewhere  descnbed  An  excellent  general  ac-  n^ych  developed,  and  the  superior  lobe  of  the 
count  of  these  families  will  be  found  in  Evans  caudal  fin  shorter;  the  head  and  body  are  in- 
Birds     (IQOO).                   Ernest  Ingersoll.  vested  with  large  soft  scales,  and  the  body  has 

a  ridge  or  carina  extending  longitudinally  along 

Plying  Bridge.      See      Bitims ;      Movable  each  flank,  which  gives  it  somewhat  of  an  angu- 

Bridges.  lar  appearance.     Head,  when  viewed  from  the 

Flying  Buttress,  a  contrivance  by  means  front,  triangular;  eyes  very  large;  air-bladder 

of  which  the  thrust  of  a  vault  or  arch  is  carried  very  large.    Flying-fish  are  mhabitants  of  every 

across  an  open  space  to  a  buttress  (q.v.).    Nearly  temperate  sea,  though  abounding  m  the  vicinity 

every  instance  of  the  use  of  the  flying  buttress  of  the  equator.    In  length  they  rarely  exceed  13 

is  in  connection  with  Gothic  architecture,  and  inches,  and  are  commonly  found  about  8.    The 

some  of  the  earliest  forms  are  very  curious  and  Aesh  is  pleasant.    Several  species  are  described 

illustrate    well   the   growth   of   the   style.    The  hy  naturalists,   some  of  which  have  very  long 

«high  vault*>  over  the  nave  or  €hoir  shouW  have  fleshy  filaments  depending  from  the  lower  jaw, 

a  buttress  on  each  side  to  resist  its  thrust,  but  the  use  of  which  is  not  known.    The  Exoccetus 

to   build   one   there   would   be   to   obstruct   the  volitans,  or  common  flying-fish  of  the  Atlantk:, 

aisle  on  either  side,  wliich  it  was  important  to  as  also  known  in  Pacific  waters;  and  the  coast  of 

leave  open  and  free  as  a  part  of  the  great  in-  California  is  visited  by  a  large  species,  18  indies 

terior  of  the  church.    The  buttress,  therefore,  iong    (E.    californicus)    called   ifolador   by  the 

was  built  outside  of  the  aisle,  where  it  took  up  Spanish  fishermen.     About  65  species  are  con- 

the  thrust  odf  the  aisle  vault  and  was  made  much  taiiied  in  this  and  other  genera,  among  which  is 

larger  than  necessary  for  that  purpose  so  as  to  Fodiator,  with  at  least  one  common  flsring-fish 

receive  also  the  thrust  of  the  high  vault,  which  (F.    acus),    distinguished    by   sharpness   of   its 

was  transmitted  to   it  by  means  of  a  sloping  snciit.    Another  sort  of  flsring^fish  is  the  gmtiar^ 

bar  of  steBe  carried  on  a  separate  arch  or  haii-  or  ?en-mbm   faq.v.). 
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F]3ring<^9;  or  Fox-bat,  one  of  the  great 
fruit-bats  (q.v.)  of  the  Oriental  region;  spe- 
ci£k»illy  the  kalong  (Pteropus  edulis),  which  is 
regarded  as  good  food  by  the  people  of  Java  and 
neighboring  islands.  It  is  the  largest  of  known 
bats,  measuring  five  feet  in  expanse  of  wings, 
has  rusty  red  fur,  woolly  upon  the  neck,  and  a 

'  long  pointed  fox-like  muzzle,  short,  triangular 
ears,  and  large  eyes.  These  bats  belong  to  a 
very  large  widespread  genus,  and  have  the  gen- 

'  i^ral  characteristics  and  habits  of  the  frnit<^bats 
(q.v.). 

Plying  Prog,  a  Malayan  tree-dwelling 
frog  of  the  genus  Rkacophorus,  which  has  large 
virebbed  feet  with  adhesive  disks.  Some  20  spe- 
cies are  known  in  various  parts  of  the  tropics, 
one  of  which  was  believed  by  Wallace  to  sail 
down  from  tVees  in  a  k>ng  slanting  flight;  but 
there  iB  no  direct  evidence  of  it  as  td  any  spe- 
cies. '  A  Ittll  account  of  the  varied  habks  of  the 
gwius  will  be  found  in  Gadow's  < Amphibia  and 
Reptiles^   (5901). 

Flying  Gecko.     See  Flying-lizabd. 
Flying  Gumard»  or  Robin.     See  Flyinot 

FISK. 

Flying-lemur.     See  CoLuca 

Flying  Lizsrds.    Various  lizards  are  t>ro- 

vided  with  something  more  or  less  elaborale  in 

the  way  ot  a  parachute  assisting  them  in  sprin^^ 

ing    from   branch   to   branch,    and^erha^^   m 

.  frightening  off  would-be  enemies.  Thus  a 'Ma- 
layan gtcko(PtychoJSoon  homalocephalofi)\^xy\it 
eight  inches  long,  with  membranous  expansions 
along  the  sides  of  the  neck,  body,  tail  and  limbs, 

'  which  are  supposed  to  enable  it  to  make  long, 
sliding  leaps;  but  its  habits  are  very  little  known. 

{The '  term   applies   especially,   however,   to  the 

'East  Indian  *flying-dragons*  ot  showy  lizards  o€ 
the  genus  Draco,  which  have  loose  folds  of  skin 
distensible  by  the  erection  of  several  movable 
ribs,  and  spread  as  a  parachute.  There  are 
various  species,  harmless,  pretty  and  tamable. 

Fl3dng  Maclune»  a  device  for  enabling 
man  to  navigate  the  air.  Tl^e  feat  of  flying,  has 
been  often  attempted;  even  among  the  ancients 
it  was  tried,  and  we  are  informed^  succeeded  to 
some  slight  extent.  Friar  Bacon  aflirms  in  his 
writings  that  this  feat  is  not  only  possible,  but  he 
also  informs  us  that  he  himself  knew  how  to 
construct  a  machine  in  which  a  man,  in  a  sitting 
position,  might  be  able  to  transport  himself 
through  the  air  like  one  of  the  feathered  tribe. 
The  secret  of  Friar  Bacon  consisted  of  a  very 
simple  mechanical  contrivance :  It  was  a  pair  of 
globes  made  of  hollow  copper,  exhausted  of  air, 
on  which  a  chair  could  be  supported,  by  which 

.  means  a  ntan  could  float  in  the  atmosphere 
above  the  earth,  and  could  buoy  himself  along. 

♦  Another  friar  asserts  the  truth  of  this  invention, 
or,  at  least,  of  one  similar.     Father  Francisco 

;  Lana  declares  that  a  round  vessel  of  plate-brass, 
14  feet  in  diameter,  weighing  3  ounces  per 
square  foot,  will  only  weigh  1348  ounces; 
whereas  a  quantity  of  common  air  of  the  same 
bulk  will  weigh  2,155  2-3  ounces;  consequently 
he  deduces  the  fact  that  the  globe  will  not  only 
be  sustained  in  the  air,  but  that  it  will  be  capable 
of  supporting  a  weight  of  ^3  2-3  ounces;  and 
also  that  a  globe  of  the  same  weight,  hut  greater 
in  capacity,  would  support  a  man.  This,  how- 
ever»  is  a  fallacy;  for,  from  the  fact  of  nature 
abhorriiair  a  vacuum,  the  globe  would  be  crudied 


in  by  the  superior  force  of  the  atmosphere.  At 
many  periods  this  subject  has  been  taken  up  by 
4)hilo$ophers,  particularly  in  the  reign  of  Charles 
II.  For  modern  inventions  under  this  heading 
see  Aerial  Locomotion;  Aerodrome;  Aero- 
plane; Balloons;  Lanoley,   S.   P.;   Santos- 

DUMONT. 

Flying  Mouse.     See  Phalangsr. 

Flying  Phalanger.     See  Phal anger. 

F]ying-aqui4y  a  squid  of  the  genus  Omma- 
sirephes,  having  two  large  lateral  fins,  which  en- 
able it  to  leap  so  high  out  of  the  water  that 
sometimes  these  moUusks  fall  on  ships'  decks. 
See  Squid. 

Flying  BquilTel,  a  small  squirrel  with 
soft,  dense  fur;  the  skin  on  the  sides  capable  of 
being  drawn  out  by  extending  the  legs,  so  as  to 
form  a  ^parachute,^  like  that  of  the  bat.  There 
ar>e  v^^rious  species  native  to  America,  Europe, 
and  Asja,  ajl  falling  within  two  genera, 
Pteromy^  a^d  Si^iuroplerus,  In  the  latter  ^enus 
are  thie  European  and  American  flying  squirrels. 
The  American  species  (5*.  volucetla)  is  found 
from  .Maine  to  Florida  and  westward  to  the 
plains.  It  ifi  entirely  nocturnal  in  habits,  and  so 
closely  resembles,  in  color,  the  bark  of  the  dead 
trees  wherein  it  makes  itshpme  that  it  is  well- 
nigh  invisible.  Hence,  less  is  known  of  it  than 
oi  other  squirr^s.  Yet  when  caught  it  proves  to 
be  a  gentle,  soft-eyed  little  creature  easily  tamed. 
All  flying  squirrels  live  in  the  woods,  and  gnaw 
into  decayed  tree-trunks,  where  such  are  obtain- 
able, tp  make  their  nests.  They,  feed  pn  nuts, 
leaf-buds;  and,  sometimes,  on  birds'  eggs,  and 
even  on  small  bird^.  Their  sailing  flight  may 
extend,  as  far  as  60  feet,  and  they  cover  this 
distance  with  a  rapid,  graceful  motion. 
Wherever  found,  flying,  squirrels  seem  to  be 
fairly  numerous,  except .  in  Alaska,  where  one 
species  is  found,  but  is  very  rare. 

Ftyiit,  Jpmh.    Sec  Willard,  Josiah  Elynt. 

Flyafiappei*,  a  remarkable  bird  (Phono- 
pep  la  nitens)  of  the  southwestern  United  States, 
which  belongs  to  the  wax-wing  family  {Am- 
peHdtt),  but  has  the  shy  yet  active  movements  o€ 
a  flycatcher  with  a  habit  of  lerking  its  tail.  The 
male  is  shining  bluish-black,  with  white  wlng*- 
quills  and  vent,  and  a  noble  crest;  his  mate  is 
gray,  brown  and  white.  It  catches  insects  on 
the  wing,  by  leaping  frotp  its  perch  and  snapping 
at  them  noisily;  but  also  eats  mistletoe  berries, 
etc.  It  makes  a  shallow  nest  in  a  low  tree  and 
lays  eggs  with  darl^  dots  about  the  small  end. 
The  term  ^flysnapper^  is  also  given  to  some  of 
the  smaller  flycatchers  (q.v.). 

Fly-wfaeeU  a  wheel  employed  in  machin- 
ery, which  by  means  of  its  great  momentum 
renders  equable  and  regular  the  motion  which 
is  generated  by  an  irregular  or  intermittent  force, 
or  meets  with  an  irregukir  or  intermittent  re- 
sistance. In  order  to  effect  this  object  its  rim 
is  made  heavy,  its  circumference  proportionateler 
long,  and  it  is  hung  on  the  revolving  shaft  of 
the  machine  it  controls.  Thus  by  its  inertia  it 
opposes  any  sudden  acceleration  of  speed,  and 
by  its  accumulated  momentum  it  prevents  sud- 
den diminution  of  speed;  acting  in  the  latter 
case  as  a  store  ol  power  to  oontin4ie  the  move- 
ment when  the' motor  temporarily  flags,  or  ai 
passing  dead  oentres  when  the  nnotor  is  inoper- 
ative. 


Digitized  by 


Google 


FO^POG 


Po,  the  name  given  by  the  Chinese  to 
Buddha.  Originally,  the  name  Buddha  was  ex- 
pressed in  the  Chinese  language  with  sufficient 
exactness  by  the  term  Fo-thau,  pronounced  Fou- 
dah;  but,  as.  is  usual  in  China  with  proper  names, 
the  last  syllable  was  subsequently  dropped.  See 
Buddhism. 

Foa,  Eugi6niej  e-ja-ne  foa,  French  author: 
b.  Bordeaux  1708;  d.  1853.  Her  maiden  name 
was  Fradis,  and  she  was  of  Spanish- Jewish 
descent.  Separated  from  her  husband  she  sup- 
ported herself  by  her  pen,  often  writing  under 
the  name  *Mama  Fitzclarence.*  Her  tales  for 
young  children  are  delightfully  clever.  Not- 
able among  her  works  are:  ^Les  Mdmoires 
d'un  Polichinclle>  (1839);  ^Le  Petit  Robin- 
son de  Paris^  (1840)  ;  and  ^Le  Vieux  Paris^ 
(1840). 

Focus,  a  word  introduced  into  science  by 
Kepler  in  1604.  It  literally  means  a  hearth, 
round  which  all  the  members  of  a  family  gather, 
and  takes  the  acquired  meaning  of  the  centre, 
into  which  certain  activities  are  gathered.  In 
optics  it  denotes  the  point  at  which  divergent 
rays  of  light  are  brought  to  meet  again,  and  from 
which  they  appear  to  proceed.  The  jprincipal 
focus  of  a  lens  is  the  focus  of  rays  falhng  upon 
the  lens  in  a  line  parallel  to  its  axis.  The  con- 
jugate foci  of  a  mirror  or  lens  are  two  points 
so  situated  that  the  rays  emitted  from  a  light, 
or  a  luminous  object,  at  either  point,  are  reflected 
or  refracted  to  the  other.  In  photography  the 
word  is  familiarly  used  of  the  image  reflected  on 
the  screen  of  ground  glass,  which  is  said  to  be 
in  focus  when  it  is  fixed  at  a  true  focal  point, 
and  so  as  to  procure  a  focal  or  undistorted  effect. 
It  is  also  used  of  the  lens,  with  regard  to  its 
distance  from  the  screen  of  ground  glass.  The 
lens  is  in  focus  when  it  transmits  to  the  screen 
an  image  without  blurring  or  aberration.  See 
Lens;  Light;  Mirbor;  Optics. 

The  term  is  employed  in  geometry  in  the 
description  of  the  ellipse,  which  has  two  foci,  of 
which  it  can  be  proved  that  the  sum  of  the  dis- 
tances of  any  point  of  an  ellipse  from  its  foci 
is  constant,  and  the  difference  of  the  distances 
of  any  point  of  a  hyperbole  from  its  foci  is  con- 
stent 

Fodder  (A.  S.  fddor,  cog.  with  Ger.  futter), 
the  food  collected  by  man  for  the  use  of  the 
domestic  herbivorous  quadrupeds.  In  English 
the  term  is  commonly  restricted  to  dried  herbage, 
as  hay  and  straw:  but  in  other  languages  it  is 
more  comprehensive,  and  includes  all  the  food  of 
cattle,  except  what  they  gather  for  themselves  in 
the  field.  The  principal  part  of  the  food  of  the 
domestic  herbivora  is  furnished  by  grasses,  most 
of  which  are  eaten  by  them  when  fresh  and 
green.  Besides  the  supplies  which  they  receive 
of  the  surplus  of  com  cultivated  for  human  food, 
they  are  also,  to  a  considerable  extent,  dependent 
on  the  straw  or  dried  herbage  of  the  corn-plants 
for  their  winter  provender;  and  that  of  many 
other  grasses,  cultivated  on  this  account  alone, 
is  converted  into  hay  for  their  use.  Hay,  being 
cut  and  rapidly  dried  while  the  plant  is  still  full 
of  sap,  contains  more  nutritious  matter  than  the 
ripened  straw  of  the  cereals.  In  the  United 
States  the  best  grasses  are  timothy,  red  top  or 
Rhode  Island  bent,  white  top,  orchard  grass,  and 
June  grass  or  Kentucky  blue  grass.  In  Cali- 
fornia the  best  fodder  grass  is  the  alfalfa,  of 


which  three  or  even  four  crops  a  year  are  ob- 
tained. 

Next  to  the  grasses  are  ranked  the  Legumi- 
noscB,  affording  food  for  cattle  in  their  seeds  — 
as  beans,  peas,  lentils,  lupines,  etc.  —  and  in  their 
herbage,  on  account  of  which  many  of  them  are 
cultivated,  as  clover,  lucerne,  vetch,  tares,  sain- 
foin, etc  When  consumed  green,  the  produce 
of  these  crops  is  usually  termed  forage  or  green 
forage.  (See  Silage.)  Some  of  them  enter  also 
largdy  into  the  composition  of  hay,  being  cut 
and  dried  with  the  grasses  along  with  which  they 
have  been  sown.  Some  of  the  Crucifera  arc 
cultivated  to  a  considerable  extent  as  forage- 
plants,  cattle  being  fed  on  their  green  herbage, 
although  they  are  .not  suitable  for  drying  as 
fodder.  Among  these  are  kale  and  cabbage, 
rape,  etc.  In  some  parts  of  the  world  cattle  are 
not  unfrequently  fed  on  the  leaves  of  trees,  as 
in  the  Himalayas,  where  the  leaves  of  different 
species  of  Aralia.  Grewia,  elm,  and  oak  are 
chiefly  employed  tor  this  purpose,  and  are  col- 
lected, dried,  and  stacked  for  winter  fodder.  In 
seasons  of  drought  in  India  cattle  are  kept  alive 
on  the  green  leaves  and  pods  of  acacia  and  Inga 
dulcis.  See  Alfalfa;  Clover;  Grasses;  Hay; 
Pasture;  etc. 

Poddet,  Green.     See  Silagk. 

Fodientia,  the  aard-varks  (q.v.);  also 
Edentata. 

Foeniculum.     See  Fenkel. 

Poehn  (f^n)  Wind,  a  warm  wind  that 
blows  from  the  Alps  in  some  of  the  northern 
valleys  of  Switzerland.  At  one  time  the  foehn 
was  supposed  to  be  an  air-current  that  had  been 
warmed  by  passing  over  the  Desert  of  Sahara. 
Now  it  is  known  that  the  fcphn  is  warm  because 
it  is  a  south  wind  which,  robbed  of  its  moisture 
by  expansion  and  cooling  in  passing  over  the 
Alps  IS  warmed  by  compression  in  descending 
through  the  increase  of  atmospheric  pressure 
with  decreased  altitude.  It  corresponds  to  the 
Chinook  wind  of  Montana,  Washington,  and 
British  Columbia.    See  Chinook  Wind. 

Foetus,  fe'tus.  Development  of,  the  growth 
of  the  unborn  child  from  the  fourth  month  until 
its  birth.  The  convolutions  of  the  brain,  dis- 
tinguishable organs  of  sejc,  ossification,  and 
muscular  movement  advance  in  the  fifth  month, 
during  which  nails  and  hair  appear.  During  the 
sixth  month  the  pubic  bones  ossify,  eyelids  and 
eyelashes  form,  fat  develops  under  the  skin.  In 
the  seventh  month,  the  fat  increases,  the  eyelids 
are  open.  During  the  eighth  month  the  nails  are 
fullv  developed,  and  the  foetus  attains  a  weight 
of  from  5  to  9  pounds.    See  also  Embryo. 

Fog,  a  very  thick  mist;  small  hollow  ve^- 
des  of  water  suspended  in  the  air,  but  so  low  as 
to  be  but  a  short  distance  from  the  earth  in 
place  of  rising  high  above  it  and  becoming  so 
illuminated  by  the  sun  as  to  constitute  clouds  of 
varied  hue.  Fog^  often  arise  when  the  air 
above  warm,  moist  soil  is  colder  than  the  soil 
itself.  The  hot  vapors  from  the  ground  are  then 
condensed  by  coming  in  contact  with  the  colder 
air  above,  as  the  warm  steam  of  a  kettle  is  by  the 
comparatively  cold  air  of  a  room.  But  no  fog 
arises  till  the  cold  ;3iir  has  absorbed  vapor  enough 
to  bring  it  to  the  point  of  saturation.  Fogs  often 
hang  over  rivers.  Their  cause  is  the  condensa- 
tion by  contact  with  the  cold  water,  of  the 
vapor  in  a  hot  and  moist  air  current  passing  over 
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the  river.  The  •pea-soup*  fogs  of  London  life 
are  produced  by  the  carbon  of  the  smoky  atmo- 
sphere coloring  the  fog  vesicles;  a  fog  which  is 
brown  in  London's  business  district  is  generally 
white  a  few  miles  off,  and  wanting  altogether 
at  the  further  extremities  of  the  city.  On  hills 
and  mountains  of  an^  size  it  is  easy  to  rise  above 
a  fog,  and  see  it  like  an  ocean  beneath  one's 
feet. 

Pog-st^als,  signals  given  by  means  of 
sound  or  light  to  warn  vessels  of  danger  during 
fogs.  Various  kinds  of  fog-signals  are  used, 
among  which  may  be  mentioned  bells,  drums, 
gongs,  guns,  compressed-air  whistles,  steam- 
whistles,  and  fo^  trumpets  or  horns,  and  latterly 
powerful  electric  flashlights.  Gongs  are  not 
very  powerful  as  signals,  often  failing  to  be 
heard  at  more  than  the  distance  of  a  quarter  of 
a  mile.  Bells  may  be  heard  during  fogs  at  a 
distance  of  from  i  to  3  miles.  Guns  have  been 
heard  as  far  as  10  miles,  with  a  light  breeze 
blowing  across  the  sound.  One  of  the  most 
powerful  signals  is  the  siren  fog-horn,  the  sound 
of  which  is  produced  by  means  of  a  disk  perfor- 
ated by  radial  slits  made  to  rotate  in  front  of  a 
fixed  disk  exactly  similar,  while  a  long  iron 
trumpet  forms  part  of  the  apparatus.  The  disk 
is  made  to  revolve  rapidly,  and  when  the  slits  are 
oppjosite  each  other  openings  are  formed  through 
which  electricity,  steam,  or  compressed  air  is 
forced.  This  causes  a  sound  of  very  great 
power,  which  the  trumpet  collects  and  com- 
presses, and  which  under  favorable  circumstances 
is  heard  from  20  to  30  miles  out  at  sea.  Fog- 
signals  are  also  used  on  railways  during  foggy 
weather.  They  consist  of  cases  filled  with  de- 
tonating powder,  which  are  laid  on  the  rails  and 
exploded  by  the  engine  when  it  comes  up  to  them. 
Bell-buoys,  common  to  the  coasts  of  the  United 
States,  are  operated  by  the  current,  by  the 
ebbing  and  flowing  tide,  by  the  swaying^  x>f  the 
waves,  by  the  wind,  and  by  clockwork  impelled 
by  weight  or  spring.  As  to  construction,  they 
are  adapted  for  anchorage  on  spits,  sand-bars, 
or  shoals.  The  use  of  electricitv  in  fog-signals  is 
well  illustrated  at  Sandy  Hook,  N.  j.,  where  a 
powerful  searchlight  flashes  every  few  moments 
in  varying  directions.  In  clear  weather  this 
flashlight  can  be  observed  a  distance  of  50  miles 
at  sea.  There  are  in  the  United  States  under 
government  control  nearly  10,000  fog-signals  of 
all  kinds,  3/xx>  of  which  are  lighted.  Eleven 
buoys  are  operated  by  electric  light.  Germany 
erected  in  1903  a  fast  flashing  light  on  the  island 
of  Helgoland  in  the  North  Sea.  The  system  or 
principle  employed  is  said  to  be  entirely  new. 
Not  only  that,  but  it  was  said  to  present  abso- 
lutely insurmountable  difficulties.  The  revolving 
light  on  Helgoland  is  not  only  the  largest  in 
the  world,  it  is  the  most  unique,  for  Germans 
claim  that  it  never  had  a  model. 

They  built  upon  the  superiority  of  the  Ger- 
man reflector,  with  its  exactly  parabolic  ground- 
glass  mirror  or  speculum^  and  the  marvelous 
success  of  the  Helgoland  fast^flashmg  light  has 
justified  German  effort,  skill,  and  courage.  In 
these  lines,  for  a  long  time,  France  was  in  the 
lead.  It  looks  as  if  she  would  have  to  guard  her 
laurels.  The  reflector  invented  by  Schuckert, 
with  its  parabolic  mirror,  Is  easily  earning  a  place 
by  the  side  of  the  world's  very  best  work.  It 
took  a  long  time  to  get  a  hearing  for  the  glass 
parabolio  mhrrof  ^in  the  lighthouse  world.    The 


bright  firts  —  feux  Mairs  —  of  the  system,  based 
upon  a  combination  of  Fresnel  lenses  and  totally 
reflecting  ring  prisms,  which  were  built  by  the 
French  with  marvelous  skill  and  accuracy, 
blocked  the  wapr  to  the  new  lights.  About  the 
middle  of  the  nineties  German  experts  were  sent 
to  France  by  the  German  imperial  government 
for  the  express  purpose  of  studying  flashlights. 
The  expens.  stayed  long  enough  to  find  out  all 
that  was  best  in  the  French  system,  aided  thereto 
by  the  kindness  of  the  scientific  men  of  the  re- 
public. Before  their  return  they  were  convinced 
that  by  means  of  two  or  more  reflectors,  erected 
upon  a  reflector  with  Schuckert's  glass  parabolic 
mirror,  results  equal  to  those  of  France  could  be 
produced. 

Experiments  were  made  in  Nuremberg.  They 
went  far  beyond  what  the  most  sanguine  had  be- 
lieved possible.  The  revolving  reflector  of  the 
German  apparatus  was  fully  equal  to  the  French- 
man's revolving  light.  As  soon  as  the  experts 
had  demonstrated  their  point,  work  was  begun 
on  a  light  reflector  or  projector  equal  to  the 
largest  ever  used.  It  was  to  represent  30,000,000 
candlepower  and  to  last  no  longer  than  one  tenth 
of  a  second.  The  flashes  must  fdik>w  each  other 
every  five  seconds.  When  the  weather  is  favor- 
able the  beams  go  f^r  beyond  the  central  fires  of 
light  rays.  On  the  first  night  that  the  new  light 
was  used,  its  peculiar,  flashing  beams  were  seen 
by  people  sUnding  on  the  mole  at  Busum^  a  dis- 
tance of  65  kikxnetres,  or  a  trifle  over  40  miles. 
The  watchers  in  the  lighthouse  at  Amrum,  about 
the  same  distance,  were  able  in  unfavorable 
weather  to  see  the  same  beams  as  they  rapidly 
appeared  and  disappeared.  It  was  noted  that 
tne  otherwise  bluish-white  light  of  the  electric 
arc  appeared  red.  See  Buoy;  Euectkic  Light- 
ing; Fog;  Lighthouse;  Megaphone;  Sikbn; 
tofophone. 

Pogarasay,  Jinos,  van'dsh  f5'-ga-r69h-i, 
Hungarian  lawyer  and  philologist:  b.  Kasmark, 
in  Austria-Hungary,  1801;  d.  11  June  1878.  He 
studied  at  Saros-P^tak,  and  was  graduated  in 
law,  became  an  advocate,  and  was  appointed  to 
an  office  in  the  government  bureau  of  jinance. 
His  principal  claims  upon  the  memory  of  pos- 
terity are  his  legal  works  written  in  the  Hun- 
garian tongue.  He  also  published  a  ^Hungarian 
Dictionary^  (1836),  ana  began,  at  the  sugges- 
tion of  the  Hungarian  Academy,  a  complete  dic- 
tionary of  the  language  in  collaboration  with  G. 
Ezuczor,  after  whose  death  he  finished  the  woric 
single-handed.  It  was  published  in  1861,  and  for 
this  achievement  he  was  awarded  a  gold  medal 
by  the  Academy. 

Fogazzaro,  Antonio,  2ln-t6'ne-6  f6-ga-tsa'- 
r6,  Italian  poet;  b.  Vicenza,  Italy,  184a.  He 
first  came  into  notice  with  < Miranda,^  a  story  in 
verse  (1874),  and  added  greatly  to  his  reputa- 
tion as  a  poet  with  ^Valsonda,'  a  volume  of 
lyrics  (1876).  He  was  author  of  several  novels 
which  were  received  with  marked  favor,  among 
them:  ^Master  Chicco's  Fiasco^  (1885);  ^Daniel 
Cortis>  (1887);  <The  Poet's  Mystery>  (1888), 

Fogelberg,  Bengt  Brland,  bengt  j^r'lant 
fo'-gel-berg,  Swedish  sculptor:  b.  Groten- 
burg  8  Aug.  1786;  d.  Trieste  2a  Dec.  1854*  He 
began  his  art  studies  in  the  Academy  at  Stock- 
holm and  in  1820  went  to  Rome,  where  he  soon 
made  a  name.  He  was  among  the  first  to  in- 
vest the  mythologte  figures  of  the  North  with  tbe 
graces  of  ths  Grecian  antique^  and  the  influanoe 
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of  Thorwaldsen  is  plainly  seen  in  his  <Odin  and 
Thor^  in  the  museum  at  Stockholm.  He  also 
vied  with  Thorwaldsen  in  such  purely  classic 
subjects  as:  *The  E>ying  Argus*;  *  Venus  * ; 
<  Cupid  and  Psyche.  >  He  executed  two  statues 
of  Gustavus  Adolphus,  and,  in  collaboration  witli 
Bystrom,  the  series  of  colossal  statues  of  the 
Swedish  kings  at  Stockholm. 

Foggia,  fod'ja,  or  Capitanata,  cap-e-tan- 
a'ta,  Italy,  a  province  on  the  Adriatic,  be- 
tween the  provinces  of  Campobasso  and  Bari. 
It  possesses  rich  pastures.  Among  its  special 
products  are  wines,  saffron,  and  fruits.  The 
principal  town  is  Foggia.  Area,  2,688  square 
miles. 

Foggia,  a  city  of  southern  Italy,  capital 
of  the  province  of  the  same  name,  in  the  centra  of 
the  great  Apulian  plain,  46  miles  east  by  south 
of  Campo  Basso.  It  is  well  built,  most  ojt  the 
houses  being  reconstructed  since  an  earthquake 
which  happened  in  1732.  It  has  large  store- 
houses for  keeping  corn,  and  is  the  place  where 
the  flocks  that  feed  on  the  great  plain  of  Apulia 
are  registered. 

Fofflar,  Ludwig,  lood'-vig  fd'glar,  Austrian 
poet;  0.  Vienna  24  Dec.  1819;  d.  Kanvner  15 
Aug.  1889.  Among  his  poems,  moatly  lyric,  are: 
^ Cypresses^  (1842)  ;  ^Sunbeams  and  Shadows* 
(1846)  ;  Xlara  voa  Vissegrad,*  an  t^pic  (1847)  ; 
^Freedom's  Breviaiy*  (1848);  < Joyful  and  Sof- 
rowiul>  (1867);  ^Saint  Velocipede*  (1869),  a 
satire  (ucder  the  pseudon^on  ^Lbbrecbt 
Flott**). 

Fo'go,  Puego,  fw&'go,  or  9t  Philip,  (i) 
One  ol  the  Cape  Verde  islands,  in  the  Atlantic 
Ocean,  and  the  highest  of  th«  group,  being  9,760 
feet  above  sea-level,  and  presenting  the  appear- 
ance of  one  single  motintain,  though,  on  the 
sides,  there  are  deep  valleys;  area,  r70  square 
miles.  Pop.  estimated  M  16,000.  It  hae  no 
rivers,  and  a  scarcity  of  fresh  water  prevails,  yet 
it  is  one  of  the  most  fertile  islands  of  the  archi- 
pelago, producing  excellent  maize  and  fruits. 
The  chief  town  is  Nossa  Senhora  da  Lu&  (2) 
Fogo,  a  port  of  entry  and  capital  of  Fogo  Is- 
land, Newfoundland,  at  the  southwest  entrance 
to  Notre  Datoe  Bay,  122  miles  northwest  of  St. 
John's,  N.  B. 

Fohi,  fo'he,  the  first  Chinese  emperor  and 
legislator.  He  is  said  to  have  founded  this 
kingdom  2,207  b.c  Nothing  certain  is  known  of 
his  reign ;  but  there  are  attributed  to  him  the  in- 
stitution of  marriage,  the  invention  of  fishing, 
hunting,  music,  and  writing.  He  acknowledged 
and  worshipped  a  supreme  deity.  He  is  sup- 
posed to  be  the  Noah  6i  the  Bible. 

Fdhr»  fer,  Germany,  an  island  of  Schles- 
wig,  in  the  North  Sea;  area  31  square  miles. 
The  town  of  Wyk  is  a  fishing  centre.  The  pop- 
ulation numbers  4,200,  mostly  Frisians. 

Foil,  (i)  A  leaf  or  thin  sheet  of  metal 
placed  beneath  transparent  jewels  to  heighten 
their  color  and  improve  their  brilliancy ;  also  ap- 
plied to  those  sheets  of  tin  amalgam  placed  be- 
hind mirrors  to  make  them  reflect  perfect  images. 
They  are  made  of  copper,  tin,  and  silvered  cop- 
per, and  are  much  used  in  imitations  of  precious 
stones.  Colored  foils  are  made  by  coating  the 
white  with  any  varnish  of  the  required  tint.  The 
afaeet  lead  which  is  used  for  the  lining  of  tea- 
chests  is  a. species  of  foil,  and  the  Chinese  pur- 
chase about  AfiPO  tons  of  lead  annually  from 


England  for  this  purpose.  (2)  In  architecture 
a  small  arc  in  the  tracery  of  a  window  or  panel. 
(3)  In  fencing.    See  Fenctng. 

Foix,  Gaston,  gas-tan  fwa.  Count  de,  and 
Viscx)UNT  DE  Bearn,  French  military  officer:  b. 
1331 ;  d.  1391.  Acquired  the  surname  of  Phoebus. 
He  spent  his  life  in  war  and  the  chase.  His 
first  service  in  arms  was  against  the  English  in 
1345.  During  the  revolt  known  as  la  Jacquerie 
he  contributed  to  the  rescue  of  the  Dauphtn  at 
Meaux.  He  wrote  a  book  on  the  pleasures  of 
the  chase,  of  which  several  editions  were  pub- 
lished. 

Poiz,  Gaaton  de,  French  soldier:  b.  1489; 
d.  Rav^ma,  Italy,  11  April  151a.  He  had  the 
command  of  the  arm3f  of  Italy,  and  on  account 
of  the  daring  exploits  was  denominated  the 
^^Thunderbolt  of  Italy.^  Alter  perfor^iing  prod- 
igies of  valor  he  was  killed  at  th^  battle  of 
Ravenna. 

FoUoii.     See  Fu-Kkn. 

Fofcshani,  fok-shS'ne,  town  in  R«tnania, 
population  23,800.  Extensive  vineyards  arc  in 
the  neirfiborhood  and  much  wine  is  produced 
here.  The  town  is  wcll-ktiown  historicafly.  It 
was  destroyed  by  the  Russians  in  1789  and  by  the 
Turks  in  1822, 

Fold,  in  geology,,  a  term  used  to  denote 
an  inclined  position  into  which  various  dis- 
turbances may  have  moved  rocks .  previously 
horizontal.  Even  vtry  brittle  rock  may  be  thus 
folded,  rather  than  brciken,  under  a  severe,  steady 
pressure.  Three  kinds  of  fold  are  g^enerally  dis- 
tinguished: (i)  monocline,  in  which  the  rocks 
are  inclined  in  one  direction  only ;  (2)  anticline, 
in  which  they  are  bent  up  in  the  manner  of  an 
arch ;  and  (3).  syncUne,  in  which  the  arch  is  bent 
downward  instead  of  up.  Folds  are  rarely  sym- 
metrical.   See  Dip;  Fault. 

FokUnfi^  Machines.  The  folding  of  printed 
sheets  fot*  books  or  newspapers  was  performed 
by  hand  up  to  1856,  when  Cyrus  Chambers,  Jr., 
oi  Philadelphia,  invented  a  practical  folding 
machine,  which  was  manufactured  by  him  and 
his  brother  Edwin,  who  within  a  few  years  pro- 
duced a  considerable  line  of  folders  of  various 
sizes  and  capacities.  The  folding  machine  of 
C.  S.  Forsaith,  of  Manchester,  N.  H.,  designed 
for  folding  newspapers  only,  came  out  some 
years  later.  A  good  many  Stonemetz  folders 
were  sold  between  1880  and  1890.  The  leading 
folders  on  the  American  market  to-day  are  the 
Dexter,  the  Chambers,  and  the  Brown.  The 
vital  principle  on  which  nearly  all  paper  folders 
are  based  is  the  descent  of  a  dull  blade  on  the 
paper  sheet  at  the  point  where  the  fold  is  to  be 
made,  the  blade  thrusting  the  paper  between 
rotating  rollers,  which  draw  it  in  folded.  The 
making  of  a  second  fold  is  accomplished  in  the 
same  way,  the  paper  being  passed  along  by 
traveling  tapes  from  one  stage  to  another,  up  to 
three  or  four  folds.  The  earlier  machines  were 
not  positive  in  their  register,  that  is*  the  fold 
was  2fi  to  vary  slight^  in  position,  but  the 
modem  machines  are  very  accurate,  and  large 
64-page  sheets  are  commonly  folded  oa  the 
machines  with  entire  satisfaction.  The  heavy 
coated  paper  introduced  about  i8go  to  1895  ^^ 
veloped  a  tendency  to  buckle  or  crease  slightly  on 
the  last  fold  of  a  large  sheet,  and  the  most 
recent  fokiing  machines  have  introdMced  de?ices 
to  overcome  thia  difficukjr.    Tbe  inost  cottapic- 
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uous  improvcmeiit  of  recent  years  has  been  th« 
drop  roll,  which  has  added  materially  to  the 
speed  of  the  machhies.  This  was  introduced  by 
Dexter,  and  enabled  the  sheet  to  be  fed  side* 
ways  —  that  is,  the  shortest  way.  Registering  by 
means  of  points,  that  slip  into  holes  or  slits  in  the 
sheet,  is  another  feature  of  modern  machines. 
The  equipping  of  machines  with  pasters  was  ac- 
comahshed  early  in  the  history  of  the  folding 
machine,  and  this  feature  lias  been  brought  to  a 
high  degree  of  perfection.  The  paste  is  held  in 
fountains  and  laid  on  the  paper  in  strips  as  it 
passes  by. 

Folders  are  now  made  in  so  man>[  styles  that 
the  mere  enumeration  of  them  requires  consia- 
erable  space.  They  may  be  either  drop- roll  or 
point-feed;  there  are  quadruple  i6s  and  double 
32  folders,  some  of  which  msert  one  sheet  within 
another;  there  are  marginal  folders  for  books 
and  pamphlets  and  for  jobbing  work;  also  large 
single  and  combination  |>eriodical  folders,  rapid 
circular  folders,  plain  circular  folders,  jobbmg 
circular  folders,  and  various  so-called  newspaper, 
folders.  Then  there  ate  special  newspaper  and 
periodical  folders,  combinded  folding  and  wire- 
stitching  machines,  combined  folding  and  feeding 
machines,  and  combined  feeding,  folding  and 
wire-stitching  machines. 

The  Dexter  combined  folding  and  wire- 
stitching  machine  wa«  introduced  in  1897,  and  it 
is  continuous  and  strictly  automatic  It  takes 
the  sheets  from  the  platforms  of  the  feeders,  and 
folds,  leathers,  collates,  conrers,  and  wire-stitches, 
delivermg  ooinpleted  copies  without  intermediate 
handling. 

There  are  various  other  combinations  and 
arrangements  for  special  work,  which,  together 
with  those  above  named,  have  greatly  redticed 
the  cost  of  binding  books,  pamphlets,  and  pe-< 
riodicals. 

On  fast  web  newspaper  printing  presses  there 
is  used  a  rotary  type  of  folder,  that  was  brou^^t* 
out  by  the  Hoes,  and  controlled  by  them  for 
many  years,  being  probably  their  most  valuable 
patent  in  connj^ction  with  these  presses.  Three 
folding  blades  were  mounted  on  a  single  cylin- 
der, catching  the  paper  three  times  in  a  single 
revolution,  thus  securing  immense  speed,  ,The 
device  is  not  accurate  enough  for  book  foliers, 
Imt  it  made  possible  the  enormous  speeds  ob- 
tained by  the  so-called  lightning  newspaper 
presses. 

The  job  fblding  machines  for  doJfig  odd  work 
of  varying  sizes,  have  come  into  extensive  use 
within  a  few  years.  They  are  small  and  compar- 
atively simple  machines  capable  of  operating  at 
high  speed.    See  Americah  Newispapers. 

Foldvar,  feld'var  (ancient  Sussuinum),  a 
walled  town  of  Hungary,  on  the  slope  and  sum- 
mit of  a  hill,  on  the  right  bank  of  the  Danube, 
49  miles  south  of  Budapest  Pop.  (1900) 
12^64. 

Folengo,  Teofilo,  ta-d'fe-16  f6-len'g& 
f pseudonym  ^Merlino  Coccajo*),  Italian  poet: 
b.  ncsr  Mantua,  Italy,  8  Nov.  1491 ;  d.  near 
Bassano,  Italy,  9  Dec.  1554.  He  was  the  first  to 
win  fame  as  a  writer  of  macaronic  verses.  His 
^Macaronic  Work  of  MerUno  Coccajo,  Mantuan 
Poet>  (1517*^5)  comprises  the  comico-heroic 
poems,  ^Baldus^  and  ^Moscaea^  (War  of  the 
Midges).  His  satire  is  mostly  against  mona- 
cfaism.  He  writes  in  cynic  hmnor,  but  under  his 
burlesque.  Ues  ai  vein  of  serious  pturpose.    Under 


the  pseudonym  ^^Limrrno  Pitocco^  he  wro6(  in 
Italian  the  epic  satire  ^Orlandino^  (i$26),  in 
ridicule  of  the  story  of  ^  Roland^ ;  then,  partly 
in  macaronic,  partly  in  pure  Italian,  partly  in 
pure  L^tin,  ^The  Chaos  of  Three  by  One^ 
US^7}f  iQ  which  he  darkly  recounts  the  events 
of  his  own  life. 

Foley",  John  Henry,  Irish  sculptor:  b. 
Dublin  ^4  May  1818;  d.  Hampstead,  England, 
27  Aug.  1874.  His  <Ino  and  Bacchus  >  (1840) 
attracted  much  notice,  and  was  followed  by  a 
succession  of  admirable  classical  and  ideal 
works,  including:  ^A  Youth  at  a  Stream*; 
Kl^aractacus^ ;  and  several  exceUent  subjects 
from  ShakeH>eare.  The  most  noteworthy  fea- 
ture of  his  work,  however,  was  his  careful  and 
artistic  execution  of  his  statues  and  busts,  which 
incuded  the  Hampden  and  Selden  figures  in 
St.  Stephen's  Hall,  Westminster;  Goldsmith, 
Burke,  and  O'Connell,  in  Dubhn ;  and  the  eques*' 
trtan  statues  of  Lord  Hardinge  and  Sir  James 
Otttranv  for  India,  which  rank  among  the  finest 
equestrian  scnlptttres  of  modem  times.  The 
statue  of  the  Prince  Consort  for  the  Albert 
Memorial  is  also  Foley's  work^  and  one  of  his 
latest  works  was  a  bronze  statue  of  Stonewall 
Jackson  for  the  State  of  South  Carolina. 

Folger,  folder,  Chtttles  Jamea,  Anrterican 
jurist:  b.  Nantucket,  Mass.,  16  April  1818;  d. 
(kneva,  N.  Y.,  4  Sept.  1884.  He  was  graduated 
at  Hobart  College  in  1836;  and  admitted  to  the 
bar  in  Albany,  N.  Y.,  in  1839.  He  became  judge 
of  the  conrt  of  common  pleas  of  Ontario  County 
in  1843;  was  a  member  of  the  State  senate  in 
1861-9;  elected  associate  jndge  of  the  State 
court  of  appeals  in  1871 ;  succeeded  to  the  chief 
justiceship  of  that  court  in  1880;  and  was  secre- 
tary of  the  United  States  treasury  in  i88r-«4. 
In  November  1882  he  was  the  Republican  candi- 
date for  governor  of  New  York,  but  was  de* 
feated. 

Fotger,  Peter,  American  coloiiist  and  au- 
thor: b.  England  1617;  d.  Nantucket  1690.  He 
emigrated  from  Norwich,  Norfolk,  to  America 
and  settled  at  Martha's  Vineyard  in  1635.  He 
was  grandfather  of  Benjamin  Franklin,  hts 
daughter  Abia  having  married  Josiah  Franklin 
and  borne  the  illustrious  statesman  and  phi* 
losopher  among  her  ]^  f^dcen.  He^  'was  clerk 
of  the  courts  in  1673  and  possessed  a  literary 
sprightliness  which  descended  to  his  grandson, 
as  viay  be  seen  from  a  perusal  of  his  ^  A  Look- 
ing-glass of  the  Tiroes,  or  the  Former  Spirit  of 
New  England  Revived  in  this  Generations 
(X875). 

Folgore,  fdl'go-rfi,  Italian  poet.  He  fl<Mur- 
ished  at  the  end  of  the  13th  cenltrry,  but  the 
dates  of  his  birth  and  death  and  the  incidents  o' 
his  life  are  unknown.  He  wrote  a  number  n 
sonnets,  all  of  which  have  been  translated  inu 
English  by  Dante  Rossetti  and  J.  A.  SgmM>nds 
Their  poetic  merit  is  far  from  eontempttUe,  and 
they  are  particularly  interesting  from  the  vitid 
light  which  they  throw  on  Italian  society.  Their 
prevailing  tone  is  one  of  refined  epicuareanasnv 
and  their  style  is  mainly  remarkable  for  affluence 
of  imagery.  'Every  Kne,*  says  Mr.  ^rmonds, 
presents  a  picture,  and  each  picture  baa  the 
charm  of  a  miniature  fancifully  drawn  and 
brightly  colored  on  a  missal  marge.^  Siee  Rosr 
setti,  <  Dante  and  His  Circle^  (^^74)  J  ^nd 
Navone,  <Le  Rime  di  Folgore>  (1880). 
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Folia'tion,  a  term  restricted  by  Darwin, 
and  subsequently  b^  geologists,  to  the  arrange- 
ment of  the  constituent  portions  of  a  rock  in 
alternating  and  more  or  less  parallel  layers  or 
folia  of  different  mineralogical  nature.  It  differs 
from  cleavage  (qy.),  which  is  applied  to  certain 
superinduced  divisional  planes  that  render  a 
rock  fissile ;  and  from  lamination,  in  which  the 
planes  of  separation  in  a  rock  are  the  result  of 
deposition  in  successive  layers.  If  foliation 
postdate  the  formation  of  the  rock,  the  structure 
is  practically  the  same  as  that  known  as  schis- 
tose. The  folia  are  conspicuously  lenticular, 
thickening  and  thinning  out,  and  reappearing 
after  an  interval  on  the  same  or  a  different  plane. 
These  alternately  lenticular  folia  are  usually 
more  or  less  closely  welded  or  felted  into  each 
other,  so  that  they  are  not  readily  separable; 
and  they  frequently  present  the  appearance  of 
being  puckered  or  crumpled.  The  crystalline 
texture  and  the  foliated  character  of  the  schists 
distinguish  them  at  once  from  any  ordinary 
bedded  ^fragmental  rock.*  Sec  Schist;  Schis- 
tose. 

Folio,  (i)  in  printing:  a.  The  running  num- 
ber of  the  pages  of  a  book.  The  even  folios  are 
on  the  left-hand  pages,  the  odd  upon  the  right. 
The  folios  of  prefatory  matter  are  frequently  in 
lower-case  Roman  numerals,  b.  A  sheet  of 
paper  once  folded,  c.  A  book  of  the  largest 
size,  whose  sheets  are  folded  but  once,  four 
pages  to  the  sheet;  hence  it  is  used  generally 
for  any  large  volume  or  work.  (2)  In  book- 
keeping, a  page  or  opening  in  an  account  book. 
(3)  In  law,  a  certain  number  of  words  in  legal 
documents.  The  number  varies  in  the  States; 
thus  in  some  of  them,  as  in  England,  in  law 
documents,  conveyances,  deeds,  etc.,  the  folio  is 
72  words;  in  chancery  and  parliamentary  pro- 
ceedings 90  words.  In  New  York  and  other 
States  100  words  constitute  a  folio. 

Fo'lium  of  Descartes,  da-kart,  in  mathe- 
matics, a  curve  such  that  the  simultaneous  in- 
crements of  two  lines  drawn  from  the  generating 
point  of  the  curve  to  two  fixed  points,  have 
always  to  each  other  a  constant  ratio.  If  the 
ratio  is  equal  to  —  i,  the  oval  becomes  an 
ellipse ;  if  it  is  equal  to  + 1,  it  is  an  hyperbole. 

Folk,  Joseph  Wingate,  American  lawyer 
and  political  leader:  b.  Brownsville,  Tenn.,  28 
Oct.  1869.  He  was  graduated  at  Vanderbilt 
University,  studied  law,  and  was  admitted  to  the 
bar  in  1890.  Later  he  ^  removed  to  Missouri, 
where  he  became  prominent  in  his  profession 
and  in  political  life.  As  district  attorney  at 
Saint  Louis,  he  was  active  in  exposing  political 
corruption  and  punishing  the  offenders.  Owing 
to  his  efforts  nearly  20  officers  of  corporations 
and  city  officials  were  convicted  of  bribe  giving 
and  taking ;  and  afterwards  similar  corrupt  prac- 
tices in  the  State  legislature  were  exposed.  His 
fearlessness  in  attacking  a  long  established  evil 
and  his  success  in  accomplishing  results  won 
for  him  the  confidence  and  admiration  of  the 
people  of  the  State,  and  in  1904  he  was  nom- 
inated for  governor  by  the  Democratic  Party  in 
spite  of  the  opposition  of  the  party  machine.  He 
was  elected  governor  of  Missouri  by  a  good 
majority,  though  the  State  went  Republican  in 
the  national  election  at  the  same  time. 

Folk-lore^  the  science  which  embraces  all 
that  relates  to  ancient  observances  and  customs, 


to  the  notions,  beliefs,  traditions,  superstitions, 
and  prejudices  of  the  common  people.  Gomme's 
divisions  are:  (i)  Traditional  narratives:  (a) 
folk-tales,  (b)  hero  tales,  (c)  ballads  and  songs, 
(d)  place  legends;  (2)  traditional  customs:  (a) 
local  customs,  (b)  festival  customs,  (c)  cere- 
monial customs,  (d)  games;  ($)  superstitions 
and  beliefs:  (a)  witchcraft,  (b)  astrology,  (c) 
superstitious  practices  and  fancies;  (4)  folk- 
speech:  (a)  popular  sayings,  (b)  popular 
nomenclature,  (c)  proverbs,  (d)  jingle  rhymes, 
riddles,  etc. 

Folk-lore  had  been  observed  and  noted  by 
countless  writers  of  early  days,  but  it  was 
not  till  after  the  beginning  of  the  19th  century 
that  its  value  for  the  elucidation  of  the  social 
history  of  mankind  had  become  apparent  to 
thinkers,  and  its  systematic  study  been  seriously 
begun.  Meantime  the  reawakening  to  natursd 
poetry,  and  to  the  beau^  of  free  emotional  ex- 
pression in  literature,  which  lay  at  the  founda- 
tion of  what  it  is  usual  to  call  romanticism, 
had  already  commenced  even  in  the  18th  cen- 
tury, and  the  publication  of  Percy's  ^Reliques  of 
Ancient  English  Poetry >  (1765)  had  given  a 
powerful  impulse  to  Scott  and  others  in  Eng- 
land, to  Herder,  and  to  Arnim  and  Brentano  in 
Germany,  who  found  a  rich  wealth  of  tradi- 
tional poetry,  the  poetic  value  of  which  they 
fortunately  had  the  eyes  to  see.  But  the  study 
of  folk-songs  really  began  with  Scott's  ^Min- 
strelsy of  the  Scottish  Border>  (1802-3).  It 
was  perhaps  an  advantage  rather  than  a  disad- 
vantage that  the  first  worker  in  this  new  field 
was  but  the  folk-lorist  unawares  and  mere  great 
poet  and  romancer  of  genius  that  he  was;  for 
our  folk-poetry  would  never  have  enriched  and 
permanently  influenced  all  later  English  liter- 
ature but  for  its  own  intrinsic  and  genuine 
poetic  quality,  any  more  than  our  detached 
folk-lore  facts  would  ever  have  risen  above 
the  dignity  of  the  whimsical  pastime  of  an  idle 
hour  but  for  their  inherent  though  unsuspected 
faculty  for  throwing  light  backward  on  the  his- 
tory of  human  civilization.  All,  or  nearly  all, 
the  facts  of  comparative  mythology  are  to  be 
found  in  folk-belief  in  solution;  a  great  many 
facts  of  folk-belief  are  to  be  found  in  compara- 
tive mythology  crystallized.  The  facts  are  es- 
sentially the  same  in  both  cases,  but  the  one 
study  deals  with  them  at  one,  the  other  at  an- 
other stage. 

First  in  importance  of  the  collections  of 
material  is  still  the  earliest,  the  ^Children  and 
House  Tales^  (1812-14)  of  the  brothers  Grimm 
(q.v.).  Grimm's  ^German  Mythology^  (183s) 
is  still  unequaled  in  the  range  of  its  erudition 
and  in  the  systematic  thoroughness  with  which 
the  mythology  and  superstitions  of  the  ancient 
Teutons  are  traced  back  to  the  dawn  of  direct 
evidence  and  downward  in  decay  and  diminution 
to  the  popular  tales,  traditions, '  and  phrases  in 
which  they  still  unconsciously  survive.  These 
two  works  of  Grimm  created  a  school,  whose 
abundant  labors  later  folk-lorists  have  entered 
into,  while  they  have  enlarged  the  horizon  of 
the  science,  because  the  stamp  of  soundness  and 
sufficiency  so  far  as  it  goes  is  impressed  in  all 
the  work  of  Grimm  and  his  successors,  of  whom, 
in  Germany,  the  most  eminent  were  Kuhn, 
Mannhardt,  J.  W.  Wolf,  and  W.  Schwartz.  Ta 
the  English^-spcaking  world  Max  Miillcr's  essays 
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revealed  a  new  world  of  trndreamt-of  affinities^ 
and  the  combined  charm  of  their  literary  graoe» 
wide  learning,  and  rare  powers  of  exposition 
converted  every  reader  to  a  theory  which,  as  has 
been  seen,  is  only  now  being  displaced  by  an- 
other with  a  sounder  basis  of  r^  philosophy 
and  facts.  Since  then  the  study  of  folk-lore  has 
become  fashionable,  indeed  almost  an  article  of 
patriotism,  and  societies  have  been  formed  in 
most  countries  to  further  its  study.  Of  these 
the  most  important  is  still  the  Folk-lore  Society 
of  England,  established  in  1878,  with  its  official 
organ,  the  <  Folk-lore  Journal.  >  The  American 
Folk-lore  Society  was  instituted  at  Cambridge, 
Mass.,  early  in  z888:  (i)  Fbr  the  collection  of 
the  last-vanishing  remains  of  folk-k>re  in  Amer- 
ica, namely:  (a)  Relics  of  old  English  folk- 
lore (ballads,  tales,  superstitions,  dialect,  etc.)  ; 
(b)  lore  of  negroes  in  the  Southern  States  of 
the  Union;  (c)  lore  of  the  Indian  tribes  of 
North  America  (myths,  tales,  etc.)  ;  (d)  lore 
of  French  Canada,  Mexico,  etc.  (2)  For  the 
study  of  the  general  subject,  and  publication  of 
the  results  of  special  studies  in  this  department. 
Already  its  journal  has  amply  justified  its  exist- 
ence by  a  series  of  articles  of  striking  original- 
ity and  value. 

Folk-lore,  though  it  takes  cognizance  of  many 
apparently  trivial  matters,  is  of  great  impor- 
tance in  the  science  of  comparative  mythology, 
and  helps  to  throw  much  light  on  the  relation- 
ships between  races,  and  on  the  origin  and  de- 
velopment of  religious  beliefs  and  ceremonies. 
It  IS,  therefore,  of  great  assistance  to  the 
ethnologist,  the  sociologist,  and  the  historian, 
as  well  as  to  the  student  of  comparative  my- 
thology and  of  the  science  of  religion.  It  has 
attracted  much  attention  in  recent  times.  See 
Astrology;  Fables;  Fairy  Tales;  Legends; 
Mythology;  Superstition;  Witchcraft. 

Bibliography.  —  Aubrey,  ^Miscellanies' 
(1696^ ;  Browne^  ^Pseudodoxia  Epidemical 
(1646)  ;  Brand,  « Popular  Antiquities' ;  Cham- 
bers, <Book  of  Days' ;  Hone,  ^Everyday  Book' ; 
Hone.  <Year  Book' ;  Lang,  < Custom  and  Myth' ; 
< English  Folk-lore  Journal';  ^American  Folk- 
lore Journal.' 

Folk-music.  The  music  of  a  nation  is  gen- 
erally based  on  folk-music,  or  the  folk-tunes  that 
are  handed  down  from  generation  to  generation 
along  with  folk-lore.  Hungarian  folk-music 
has  provided  material  not  only  for  native  com- 
posers but  for  the  Germans.  Haydn,  Liszt,  and 
Schubert  utilized  the  melodies  of  the  Magyars 
and  the  Gypsies.  Brahms  and  others  did  the 
same  thing  in  Russia.  Beethoven  went  to  Scot- 
land and  Ireland  for  melodies  and  Puccini 
traveled  as  far  as  Japan  for  one  of  his  operas. 
Of  all  European  countries  Germany  and  Ireland 
have  probably  the  greatest  variety  of  folk-songs. 
(See    Folk-Lorb;    Music)      Consult:    Engcl, 

<  Study    of    Natkmal    Music'     (1886);    Tinck, 

<  Songs  and  Song  Writers'  (1900);  Parry, 
^Evolution  of  the  Art  of  Music'   (1896). 

Folk-psychology,  an  ethnological  study  of 
the  psychology  of  races  and  people,  differing 
from  folk-lore,  which  studies  survivals.  Among 
modem  students  of  this  science  are  Baldwin, 
Wundt,  Lombroso,  Lazarus,  Steinthal  and  Felix 
Adler.  Polk-psychology  considers  the  habitat  and 
food  conditions' of  a  people,  its  somatology,  sex, 
technology,  aesthetics,  jurisprudence  and  pathol- 
ogy.   Nearly  all  the  books  written  upon  this  sub- 


i'ect  have  been  published  only  in  German.    See 
LTHNOLOGY. 

Polk-right,  the  native  laws  and  customs 
in  Early  English  history  as  distinguished  from 
the  rules  and  observances  introduced  by  Wil- 
liam the  Conquerer  and  his  followers.  See 
England. 

Folkestone,  or  Polkstone,  fok'ston,  a 
fortified  seaport  town  of  England,  in  Kent  Coun- 
ty, 62  miles  southeast  of  London,  and  7  west  of 
Dover.  It  possesses  a  spacious  harbor  and  fine 
pier  whence  the  tidal  steamers  sail  twice  a  day 
to  Boulogne  on  the  French  coast  It  was  the 
birthplace  of  William  Harvey  (b.  1578),  the  dis- 
coverer of  the  circulation  of  the  blood.  Pop. 
about  32,000. 

Folkland*  or  Folcland,  fok'land,  the  land, 
of  the  people,  that  portion  of  Anglo-Saxon  Eng- 
land which  was  retained  ,on. behalf  of  the  com- 
munity. It  might  be  occupied  in  common  or 
possessed  in  severalty,  but  could  not  become 
allodial  estate  or  absolute  private  property  ex- 
cept with  the  consent  of  the  Witan  or  highest 
council  in  the  land.  From  time  to  time  Targe 
grants  were  made  both  to  individuals  and  to 
communities;  and  land  thus  cut  off  from  folc- 
land  was  called  bocland  or  *book-land.*  Ulti- 
mately the  king  practically  acquired  the  disposal 
of  it,  and  the  remnant  of  folkland  became  crown 
lands. 

Folkxnar,  Daniel,  American  anthropolo- . 
gist:  b.  Roxbury,  Wis.,  28  Oct.  i86z.  He  was 
graduated  at  the  Western  (College  of  Iowa  in 
188^  and  continued  his  studies  at  Paris  and 
Berlin.  He  subsequently  taught  in  several  west- 
em  institutions  of  learning  ( 1895-igoo)  and  was 
professor  of  anthropology  in  the  University 
Nouvelle  of  Brussels  iSgS-igoi.  Among  his 
many  writings  are:  <L* Anthropologic  Scienti- 
fique'  (1899);  and  ^Legons  d' Anthropologic 
Philosophique'   (iQoo). 

Folkmoot,  fdk'moot\  or  Folcmote,  in 
Anglo-Saxon  England,  an  assembly  of  the  peo« 
pie  to  consult  respecting  public  affairs. 

FoUb,  fdks.  Homer,  American  sociolo- 
gist :  b.  Hanover,  Mich.,  18  Feb.  1867.  He  was 
graduated  fron  Albion  College  (Mich^),  in  i88a 
from  Harvard  in  1890^  was  superintendent  of 
the  Pennsylvania  Children's  Aid  Society  1890-3* 
and  in  1893  became  secretary  of  the  New  York 
State  Charities  Aid  Association.  In  1900  he 
assisted  the  United  States  military  government 
of  Cuba  in  reorganiaing  the  public  charities  of 
the  island.  He  has  written  a  ^History  of  the 
Care  of  Destitute, .  Neglected  and  Delinquent 
Children  in  the  United  States  during  the  r9th 
C«itury.' 

Forkn,  August,  ow'goost,  later  Adolf 
Lttdwig,  German  poet:  b.  Giessen,  Germany, 
21  Jan.  1794 ;  d.  Bern,  Switzerland,  26  Dec.  1855. 
He  became  extremely  popular  as  the  author  of 
<Sons  of  Fatherland,'  a  patriotic  hymn; 
<Malegys  and  Vivian'  (1829),  a  romance  of 
chivalry;  and  numerous  translations  and  poetic 
appeals  to  the  instinct  for  liberty.  He  was  a 
brother  of  Charles  T.  C.  Follen  (q.v.). 

Follen,  Charles  Theodore  Christian, 
American  professor  and  Unitarian  clergyman:  b. 
Romrod,  Hesse-Darmstadt,  4  Sept.  1786;  d.  13 
Jan.  1840,  in  the  burning  of  the  steamer  Lexing- 
ton, on  Long  Island  Sound.    H*  ^as' educated  at 


Digitized  by 


google 


FOLLEN  — FONDA 


Gkssen,  aed  became  professor  of  Latin  and  his- 
tory at  Coire,  Switzerland.  His  liberalism  in 
politics  and  theology  caused  him  to  be  driven 
from  that  town,  and  he  was  afterward  forced  to 
leave  Basel,  where  he  lectured  on  law  and  meta- 
physics, for  the  same  reason.  He  finally  took 
refuge  in  the  United  States  and  for  five  years 
(1830-5)  was  successful  as  professor  of  German 
at  Harvard.  He  then  took  charge  of  the  Pirst 
Unitarian  Church  of  New  York,  a  position  which 
be  retained  for  a  year  (1836-7).  He  removed 
to  East  Lexington,  Mass.,  in  1839. 

FoUen,  Eliza  Lee  Cabot,  American  au- 
thor: b.  Boston,  Mass.,  15  Aug.  1787;  d.  Brook- 
line,  Mass.,  26  Jan.  i860.  She  was  married  to 
Charles  T.  C.  Pollen  (q.v.)  in  1828.  She  pub- 
lished: <Poems>  (1839);  ^Twilight  Stories> 
(1858);  <Hoine  I>ramas>    (1859),  rtc. 

Folly  Island,  a  small  island  off  the  coast 
of  South  Carolina,  in  Charleston  harbor.  It  is 
separated  from  the  mainland  by  Folly  Island 
channel.  It  was  the  scene  of  several  engage- 
ments during  the  Civil  War. 

Folsom,  Charles,  American  scholar:  b. 
Exeter,  N.  H.,  1794 ;  d.  1872.  He  was  graduated 
from  Harvard  in  1813,  was  in  the  navy  as  chap- 
lain and  midshipmen's  instructor  in  mathematics, 
was  tutor  at  Harvard  in  1821-3,  and  librarian  in 
1823-6.  In  1824  he  was  associated  with  William 
Cullen  Bryant  in  the  editorship  of  the  ^United 
States  Literary  Gazette.^  As  a  member  of  the 
printing  firm  of  Folsoni,  Wells  &  Thurston  he 
long  prepared  for  the  press  the  classical  works 
used  at  Harvard.  Publications:  An  edition  of 
Cicero's  selected  orations  (i8ti),  and  an  edition 
of  selections  from  Lfvy  (1829) 

Folsom,  Charles  FoHen,  American  physi- 
cian :  b.  Haverhill,  Mass.,  3  April  1842.  He  was 
graduated  from  Harvard  in  1862,  was  in  the 
Southern  States  in  connection  with  the  Freed- 
men*s  Bureau  from  1862  to  1865,  and  after,  stud^ 
in  the  Harvard  Medical  School  practised  medi- 
cine in  Boston  from  1870.'  In  1877-82  he  was 
lecturer  in  hygiene  at  Harvard,  and  in  1879^^ 
lecturer  in  and  assistant  professor  of  mental 
diaetkses.  Among  his  wntiiig^  ia  »  voladie  on 
^Hental  Diseases.^ 

Fclflom,  Gebrge»  Amerit^an  ayit3<!|uary:  b. 
Kenni^unk,  Maine,  23  MayrSte;  d.  Rorte;  Italy, 
27  March  1869.  He  was  graduated  1^22,  studied 
law,  and  removing  to  New  York  in'  1837  be- 
came librtarJan  of  the  New  Yortc  Historical  So- 
ciety. He  was  a  member  of  the  New  York 
State  senate  1844-8,  and  was  appointed  charge 
d'a/l^aires  at  the  court  of  the  Netherlands 
i^CH4,  and  was  for  some  years  president  of 
the  American  Ethnological  S^jciety.'  Among  his 
publications  are:  ^History  of  Saco  and  Bfdde- 
iopd,  Maine^  (1830)  ;  edition  of  tha  ^CoUections 
of  the  New  York  Historical  Society^  (1841), 
translation  of  ^Despatches  of  Hernando 
Cortes^ ;  ^  Political  Condition  of  Mexico^ 
(i^>i3)  ;  ^Documents  Relatiag  to  the  Early  His- 
tory of  Maine  >  (1858). 

Polsom,  Joseph  L.,  American  soldier:  b. 
Meredith,  N.  H.,  19  May  1817;  d.  San  J096, 
Cal.,  19  July  1855-  He  was  educated  at  West 
Point,  and  served  four  years  in  Florida  against 
the  Indians  (1840-4),  and  in  California  in  the 
Mexican  war.  He  communicated  officially  to  the 
government  the  discovery  of  gold  in  that  State; 
and  Fojlsotn  City  on  the  Anterics^n  River^  near 


the  earliest  found  gold  defkosfts,  is  flamed  alter 
bkn,  as  one  who  became  identified  with  the  de- 
velo{»nent  of  the  State  and  especially  of  San 
Francisco,  where  he  was  a  hrge  property 
owner. 

Folsom,  Nathaniel,  American  soldier  and 
statesman:  b.  Exeter,  N.  H.,  1726;  d.  there  26 
May  1790.  He  was  in  command  of  a  company 
at  Fort  Edward  1755,  and  of  a  regiment  later, 
being  brigadier-general  of  the  New  Hampshire 
Contingent  in  the  siege  of  Boston,  and  was 
elected  to  the  Continental  Congress  I774-S  and 
1777-80. 

Folts,  PhiUpp  von,  fe'lep^  fon  fdlts,  Ger- 
man painter:  b.  Bingen  11  May  1805;  d.  Munich 
5  Aug.  1877.  At  Munich  he  was  a  pttpil  of 
Cornelius,  whom  he  assisted  in  the  decoration 
of  the  Glyptothek  and  the  arcades  in  the  Hof- 
garten.  He  was  later  a  professor  in  the  Acad- 
emy, and  in  1865-70  director  of  the  Centr  1  Gal- 
lery. His  historical  paintings  are  minute  and 
faithful  in  detail  and  skilfully  designed  in  their 
pictorial  arrangement,  but  they  fail  of  proper 
effect  from  stilted  drawing  and  dryness  of  cok)r. 
The  Cologne  Museum  possesses  his  ^Minstrel's 
Curse^  (after  Uhland's  ballad)  ;  the  Maximil- 
ianeum,  Munich*,  his  ^Humiliation  of  the  Em- 
peror Frederick  I.  before  Duke  Henry  the  Lion,* 
and  ^Pericles  attacked  by  Cleon  and  his  Fol- 
lowers.^ 

Fol%cll,  William  Watts,  American  educa- 
tor: b.  Romuhis,  Seneca  County,  N.  Y.,  14  Feb. 
1833.  He.  was  graduated  at  Hobart  College, 
later  becoming  assistant  professor  of  mathe- 
matics there ;  was  appointed  professor  of  mathe- 
matics at  Kenyon  College,  Ohio,  1869,  becoming 
president  of  the  University  of  Minnesota  the 
same  year,  later,  professor  of  political  economy 
there.  Author  of  <  Public  Instruction  in  Minne- 
sota>  (iS7S} ;  ^Lectures  on  Political  Economy.^ 

Fond  diu  Lac^  fon'do-lSk,  a  city^  and 
county-seat  of  Fond  du  Lac  County,  Wis.,  on 
Winnebago  Lake,  at  the  mouth  pf  pond  du  Lac 
River,  and  on  the  Chwago,  M.  &  St  P.,  the  (Chi- 
cago &  N.  W.,  and  the  Wisconsin  C.  R.R/s ;  about 
60  miles  northwest  of  Milwaukee.  Fond  du  I-ac 
was  first  settled  in  1836  by  Germans;  became  a 
village  1  March  1847,  and  a  eity  in  Aprfl  1852. 

'  Industries,  ^/c— Fond  da  CaC  has  important 
manufactures  and  is  iH>ttd  for  its  dairy  and  agri- 
cultural products.  The  chieiF  industries,  besides 
agriculture,  are  lumber^  gtain,  flour,  leather, 
paper,  machinery,  refrigerators,  sash  and  doors, 
shoes,  wagons,  furniture^  shirts,  etc.  The  city 
has  four  banks,  with  a  combined  capital  ot 
$500,000,  and  an  annual  business  of  $1 5,000,00a 

BuMings,  Churches,  ^fc, — The  principal 
buildings  are  the  Carnegie  Public  Library,  Elks' 
Club  House,  Saint  Mary's  Springs  Sanitarium, 
Saint  Agnes'  Hospital,  and  Henry  Boyle  Roman 
Catholic  Home  for  the  Aged.  The  city  has  also 
an  exG^llent.pttblic  school  system  (10  buildings), 
a  parochial  school  and  a  cathedral  school. 

Government — The-  city  i^  gpveroed  tor  a 
mayor,  elected  annually,  and  a  council  01  33 
members  elected  biennially,  half  each  year.  Pop. 
(1900)  15,110;  (igio)  18,797. 

E.  M.  Jbnison. 
Editor  ^Daily  CommonweOttk^ 

Fon'da,  N.  T.,  a  town  ^nd  cotmty-seat  in 
Montgomery  County^  on  the  New  York  C.  k  H. 
R.  R.R.    It  is  a  thrwing  centre  ofi  a  targe  agrK 
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otltural  district,  has  one  bank  and  several  news- 
papers.   Pop.  (1910)   1,100. 

Pondi,  fon'de,  the  ancient  Fundi,  a  town  of 
Italy,  Naples,  in  the  province  Terra  di  Lavoro, 
near  a  lake  to  which  it  gives  name.  It  is  a 
bishop's  see,  and  contains  a  cathedral:  The  Lake 
of  Fondi  {aneient  Lacus  Fundanus  or  AmfciO" 
nus)  lies  between  the  road  and  the  sea;  it  setid^ 
forth  noxious  exhalations. 

Fons^a,  Antonio  Manuel  da,  an-to'ne-o 
ma-noo-al'  dd  f6h-Sa'ka, ,  Portuguese  artist: 
b.  Lisbon  1796;  d.  1893.  -He .  studied  in  the 
Academy  at  Lisbon,  became  a  professor  therfe, 
was  in  1839  appointed  court-painter  and  in  1862 
was  elected  corresponding  member  of  the  Acad- 
emy of  Fine  Arts  at  Paris.  Several  of  his  pic- 
tures, which  dre  chief^  of  a  historical  character, 
were  exhibited  in  the  Paris  Exposition  of  1855. 

Fonseca,  Juan  ko^riguez,  hoo-an'rd-drS'- 
gefh  fon-sa'ka^  Spanish .  ecclesiastic  ^nd 
statesman :  b.  Toro,'  near  Seville,  1451 ;  d.  Burgos 
4  Nov.  1524.  He  passed  through  many,  grades 
of  preferment  from  the  archidiaconate  of  Seville, 
to  the  archbishopric  of  Burgos,  where  he  became 
limosiuero  or  private  chaplain  to  the  king  and 
queen.  In  1493  Ferdinand  and  Isabella  ap- 
pointed him  to  superintend  the  preparations  for 
the  second  voyage  of  Cdumbus  and  practfcally 
to  administer  the  affairs  of  the  New  World.  He 
became  first  president  of  the  Council  of  the  In- 
dies (q.v.),  organized  in  1511.  His  conduct  in 
Che  discharge^  of  this  olHce  has  been  stigmatized 
by  modem  historians,  and  he  has  been  charged' 
with  shortsightedness,  if  not  with  malignity  in 
his  treatment  of  Columbus,  Cortes  and  Las 
Casas.  ' 

Fonseca,  Manuel  Deodoro  da,  ma-noo-al' 
da-6'd6'-ro  da  foA-sa'ka,  Brazilian  soldier 
and  politician:  b.  province  of  Alagoas  5  Aug. 
1827;  d*  ^o  de  Janeiro  33  Aug.  1892.  He  was 
educated  as  a  soldier  and  graduitted  with  the 
rank  of  sub-lieutenant  of  artillery  in  1849.  He 
saw  active  service  in  the  t'araguayan  war 
(1868-70),  and  attained  the  rank  of  major-gen- 
eral. In  1887,  although  a  conservative  and  per- 
sonally attached  to  the  Emperor  Dom  Pedro  II., 
he  and  others  felt  bound  to  protest  against  the 
acts  of  the  government.  They  were  punished 
for  insubordination,  revolted,  and  proclaimed  a 
republic,  which  was  recognized  by  the  United 
States  and  later  by  the  powers  of  Europe.  Dom 
Pedro  was  banished  and  Fonseca  was  elected 
president  of  the  government  24  Feb.  1891.  In 
Novenaber  of  the  same  year  he  was  accused  of 
arbitrary  acts  and  compelled  to  resign.  He  was 
succeeded  by  the  vice-president,  Peisoto. 

Fonseca  Linlsk  e  Silva,  Manuel  da,  ma- 
noo-ar  da  fan-sa'ka  le'raa  5  seKva,  Brazilian 
soldier:  b.  Rio  Janeiro  1793;  d.  1862.  He  en- 
tered the  Portuguese  army  in  Brazil,  and  was 
apointed  lieutenant-colonel  in  the  struggle 
which  subisequently  took  place  for  the  independ- 
ence of  the  country.  Under  the  new  regime  the 
Emperor  Pedro  I.  chose  him  as  lord  chamberlain. 
When  Pedro  abdicated  (1831)  Fonseca  sided 
with  the  Liberals  and  rose  to  .high  rank  in  the 
government,  being  minister  of  war  (1831),  min- 
ister of  the  interior  (1836),  and  in*  1851  he  was 
apointed  general  and  commander-in-chief  of  the 
army. 

Fqnse^ca»  fdn-saTca,  or  Conchagiia,  con- 
cha'gwa,  a  bay  on  the  Pacific  coast  bf  Cen- 
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tral  America,  the  proposed  terminus  of  a  pro- 
•jected  interoceanic  railway  througii  Honduras* 
It  is  one  of  the  largest  bays  in  the  South  Pacific 
and.  affords  one  of  the  finest  harbors  in  the  , 
world.  .  .  ,, 

Pont,  (i)  In  church  architecture,  the  ves- 
'sel  which  contains  the  water  for  baptism.    It  is 
frequently  sculptured  in  stone  or  marble,  with 
richly    decorative   designs.    The    form    of   font 
with  which  we  are  now  familiar  seems  to  have 
been  introduced-  in  mediaeval  churches.    In  thei  . 
early   Latin   Church,   from  the   time  of   Cob-", 
staottne,   baptism   was   administered   in  baptis- 
teries^  which  were  buildings  separate  from  but 
adjoining  the  church.  (SeeBAPXisTERY-)    (i)  An 
assortment  of.  any  particular  kind  or,  size  of - 
type,  used   in  printing,  jeach   f  ont.  containing  ..a 
proportionate  number  of  letters,  figures,  .spaces    • 
and  punctuatioii  marks.    See  Typb.       -..  r, 

Fontaine/'  Pierre  Prangois  Leonard,  pear 
fran-swa  la-o-nar  if6p-t2ln#   French  archftect  ;, 
and  author:  b.  Pontoise,  Prance,  20  Sept.  176^2; 
d.  Paris  lo  Oct.  1853.    He  took  the  second  grand 
pnVe  of  Rome  1785,  going  to  Italy  in  1786,  and  < 
there  connecting  himself  with    Percier    (q.vO» 
who,  as  director  of  the  dec<^ration8  of  the  Opera^* 
Paris,  cafled  him  to  his  aid,  a  partnership  then 
being  formled  Which  lasted  till  1814,.  when  Per-* 
cier  ret;red.    They  constructed  a  beaiitilul  stair- 
way in  the  Louvre ;  the  Arc  du  Triomph  du  Car- 
rousel; the  arcades  of  the  Ruede  Rivoli  asfar  i 
as  the  Rue  de  rEchelle.    He  retained  the  favoT' .. 
of    Louis    XVIII;    aad'   Louis    Philippe^   con- 
structing the  Galerie  d'Orleans  at  the  Palais- 
Royal,    the    Chapelle    Expiatoire^    the    Chapdle  - 
Fcrdmand,   repdirs    of    tne    Louvre    and  'the- 
Tuileries,    and    the    hospital    at    Pontoise.    He. 
wrote:    ^L'Histoire  du   Palais-Royal> ;  and,  in 
collaboration  With  Perciier,   ^Palais,  maisons  et 
autres    edifices    de    Rome    modeme^     (1802);  • 
^Choix  des  phis  celebres  maisons  de  plaisaoec 
de  Rome  et  ses  envirclns>  (180^-13) ;  ^Descr^ 
tions    de    ceremonies  et   de  fetes  ^    (1807-10);  . 
^Recueil  des  decoratrons  interieures^  (1812-17); 
^Residences  des  souverains^    (1833)^ " 

Fontainebleau,  fon-tan-blo,  a  town  of 
France,  in  the  department  of  Seine-et-Marne, 
and  in  the  midst  of  the  forest  of  same  name^ 
about  2  miles  from  the  left  bank  of  the  Seine, 
and  37  miles  east  of  Paris.  It  is  well  built, 
partly  of  stone  and  partly  of  brick,  with  spacious 
and  regular  streets;  is  the  seat  of  a  court  of 
first  resort,  and  several  public  offices;  contains 
fine  barracks,  a  communal  college,  school  of  de- 
sign, public  library  of  28,000  volumes,  public 
baths,  and  several  hospitals;  and  has  manu- 
factures of  calico,  porcelain,  and  stoneware; 
quarries  of  sandstone,  extensively  used  in  paving 
the  streets  of  Paris  and  the  roads  of  the  sur- 
rounding districts;  and  a  trade  in  wine,  fruit, 
preserves,  cattle,  etc.  Pop.  about  14,300.  The 
castle  or  palace  of  Fontainebleau,  from  which 
the  town  derives  its  chief  importance,  is  one  of 
the  most  magnificent  in  France.  Many  of  its 
sovereigns  have  made  it  their  favorite  residence, 
and  vied  with  each  other  in  lavishing  upon  it  all 
the  embellishments  that  art  could  furnish,  with- 
out any  limitation  as  to  expense.  Henri  IV., 
Louis  XIV.,  Napoleon  I.,  Louis  Philippe,  and 
Napoleon  III.  all  expended  large  sums  upon  it. 
It  is  now  a  summer  residence  of  ths  president 
of  the  republic. 
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Fontainebleau,  School  of,  a  group  of 
artists  assembled  at  Fontainebleau  in  France  by 
jFrancis  I.,  where  they  were  employed  in  decorat- 
ing the  palace.  There  were  two  branches,  Flem- 
ish and  Italian;  the  influence  of  the  latter,  led 
by  Rosso  dei  Rossi  (i495-i54i)>  eventually 
dominated  French  art  (q.v.).  See  France: 
Painting  and  Sculpture. 

Fontana,  Carlo,  kar'lo  fon-ta'na,  lulian 
architect:  b.  Bmsciato,  Italy,  1634;  <!•  Rome 
17 1 4.  He  was  a  pupil  of  Bernini.  While  still 
very  young  he  executed  important  commissions, 
including  the  Grimazzi  and  Bolognetti  palaces, 
the  monument  of  Queen  Christina  of  Sweden  in 
St.  Peter's,  and  the  fountains  of  St.  Peter,  and 
Santa  Maria  in  Trastavere.  He  also  built  the 
cathedral  at  Fulda.  Among  his  published 
works  are :  ^11  Tempio  Vaticano  c  sua  origine, 
con  gli  edifici  piu  cospicui  antichi  e  modernj^ 
(1694);  ^Ultissimo  Trattato  delle  acque  cor- 
renti^   (1697);  <L*Anfiteatro  Flavio^   (172S). 

Fontana,  Domenico,  do-men-e'ko,  Italian 
architect:  b.  Mili,  Italy,  1543;  d.  Naples  1607. 
Cardinal  Montalto  (afterward  Poi)e  Sixtus  V.^ 
engaged  him  to  construct  a  chapel  in  the  Churcn 
of  Sta.  Maria-Maggiore,  and  a  palace  in  the  gar- 
den of  the  same  church.  But  the  pecuigiary  re- 
isources  of  the  cardinal  failed  and  the  under- 
taking would  have  been  interrupted  had  not 
Fontana  himself  supplied  the  means  for  con- 
tinuing the  work.  Sixtus  V.  wished  to  remove 
the  great  obelisk  now  in  front  of  St.  Peter's 
Church,  which  was  then  nearly  buried  under 
the  rubbish,  to  the  middle  of  the  square.  Fon- 
tana happily  executed  this  gigantic  operation  in 
1586.  Among  other  buildings  erected  by  Fon-^ 
tana  by  the  command  of  Sixtus  V.,  the  library  of 
the  Vatican  and  the  aqueduct  (acqua  felice), 
deserve  particular  mention.  Having  been 
accused  of  converting  to  his  private  use  the 
money  received  for  public  purposes,  he  was  de- 
prived of  his  office  by  the  Pope,  but  imme- 
diately received  the  offer  of  the  post  of  architect 
and  chief  engineer  of  the  king  of  the  Two 
Sicilies,  and  in  1592  went  to  Naples.  He  there 
constructed  several  canals  to  prevent  inunda- 
tions, a  new  road  along  the  bay,  and  the  royal 
palace  in  the  capital. 

Fontana,  Felice,  fa-le'cha,  Italian  physi- 
ologist :  b.  Pomarolo,  in  the  Italian  Tyrol,  1730 ; 
d.  1805.  He  was  appointed  professor  of  natural 
philosophy  in  the  University  of  Pisa,  and  while 
retaining  this  position  he  formed  the  museum 
at  Florence  which  contains  an  immense  number 
of  anatomical  preparations  in  colored  wax,  which 
exhibit  all  parts  of  the  human  body  in  the  mi- 
nutest detail,  and  in  all  imaginable  positions. 
They  are  executed  with  the  greatest  skill,  and 
were  made  by  different  artists  under  the  direc- 
tion of  Fontana.  Fontana  wrote  several  works 
on  scientific  subjects,  some  of  which  have  been 
translated  into  German  and  French.  He  also 
made  discoveries  relative  to  the  application  of 
carbonic  acid,  and  different  sorts  of  gas.  He 
was  buried  in  the  Church  of  Santa  Croce  by 
the  side  of  Galileo  and  Viviani. 

Fontane,  Marius,  ma-rios  fon-tan,  French 
writer  and  administrator:  b.  Marseilles  4  Sept. 
1838.  He  met  Ferdinand  de  Lesseps  in  the 
Orient  and  became  his  secretary,  shortly  after- 
ward being  appointed  chief  of  exploitation  and 
secretary-general  of  the   Suez   Canal  Company 


and  later  administrator  and  member  of  the  Com- 
mittee of  Direction  of  the  Panama  Canal  Com- 
pany. He  was  implicated  with  the  other  officers 
m  the  downfall  of  that  company,  was  condemned 
in  1893  to  two  years'  imprisonment,  but  this 
verdict  was  set  aside  on  appeal,  and  after  an- 
other trial  he  was  acquitted.  Among  his  works 
are:  ^Les  Marchands  de  Fcmmes^  (1863); 
< Confidences  de  la  yingtieme  annee*  (i^}) ; 
^Selim  I'egorgeure^  (i^S) ;  *Zara  la  rebelled 
(1866)  ;  <La  Guerre  d'Amerique>  (1866) ;  <Le 
Canal  maritime  de  Suez*  (1869) ;  ^Essais  de 
poesie  vidique^  (1876)  ;  ^UHistoire  universelle* 
(Vol.  I.  1881,  Vol.  X.  1899). 

Fontane,  Theodor,  ta'o-dor  fdn^ta'ne,  Ger- 
man author:  b.  Neuruppin,  Prussia,  ^o  Dec. 
1819;  d.  Berlin  21  Sept.  1898.  Among  his  writ- 
ings are  three  volumes  on  England,  one  ^A 
Summer  in  London >  (1854);  *Tbe  Sleswick- 
Holstein  War  of  1864*  (1866)  ;  <The  War  with 
France*  (1876)  ;  and  otneT  war  histories.  His 
first  volume  of  lyrics,  ^Men  and  Heroes,*  was* 
published  in  1850 ;  his  collected  ^Ballads*  in 
1892.  He  wrote  stories  of  North  German  life, 
as  <Count  Petofy* ;  <Under  the  Pear-Trec* 
(1885)  ;  ^Mrs.  Jenny  TreibeP  (1892). 

Fontanes,  Louis,  loo-e  fon-tan.  Marquis 
DE,  French  writer :  b.  Niort,  PoitoUj  6  March  1757 ; 
d.  Paris  17  March  1821.  He  went  m  1777  to  Paris, 
where  he  acquired  a  reputation  by  his  poems: 
^Le  Cri  de  mon  Coeur*  (1778) ;  <Le  Verger* 
(1788) ;  ^L'Essai  sqr  I'Astronomie*  (17^) ; 
and  ^UEpitre  sur  TEdit  en  Faveur  des  Non- 
Catholiques*  (1789).  He  also  wrote  a  metrical 
translation  of  Pope's  ^  Essay  on  Man*  (1783). 
In  1802  he  was  made  a ,  member^  and  in  1804 
president,  of  the  legislative  body.  His  admira- 
tion of  Napoleon  was  great;  and  his  oratorical 
talents  were  often  employed  in  eulogizing  the 
emperor's  acts.  In  i8io  he  entered  the  senate, 
and,  passing  on  the  fall  of  Napoleon  into  the 
service  of  the  Bourbons,  was  raised  to  the  peer- 
age by  Louis  XVIII.  His  writings,  prose  and 
poetic,  which  are  regarded  as  models  of  elegance 
and  correctness,  were  edited  by  Sainte-Beuve  in 
2  volumes  in  1837,  with  a  critical  and  biographi- 
cal memoir. 

Fontarabia.     See  Fuenter&abia. 
Fontenelle,  Bernard  le  Bovier  de,  bar  nar 

le  bo-vya  de  font-nel,  French  poet  and  miscel- 
laneous writer:  b.  Rouen  11  Feb.  1657;  d.  Paris 
9  Jan.  1757.  Although  he  lived  to  the  age  of 
nearly  100  years,  and  retained,  till  his  death  a 
remarkable  degree  of  activity,  he  came  into  the 
world  so  weak  that  it  was  not  thought  possible 
that  he  could  survive.  In  1674  he  went  to  Paris, 
and  soon  became  known  by  his  poetical  effusions 
and  learned  works.  Before  the  age  of  20  he  had 
assisted  in  the  composition  of  the  operas  of 
^Psyche*  and  ^Bellerophon,*  which  appeared  un- 
der the  name  of  his  uncle,  Thomas  Corneille 
(q.v.).  In  1683  appeared  his  ^Dialogues  of  the 
Dead,*  which  were  favorably  received,  although 
his  continual  straining  after  wit  and  novelty  de- 
prives them  of  the  charm  of  natural  ease.  His 
^Entretiens  sur  la  Pluralite  des  Mondes*  (1686) 
was  the  first  book  in  which  astronomical  sub- 
jects were  discussed  with, taste  and  wit. 

Fontenoy,  font-nwa,  Battle  of,  one  of  the 
most  famous  battles  in  the  war  of  the  Austrian 
succession.  It  was  fought  at  a  small  village  of 
the  same  name,  in  western  Belgium,    Here  11 
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May  1745,  iht  French  under  Marsfaal  Saxe  de- 
feated the  AiJks  under  the  Duke  of  CumW- 
.land,  with  rer/  fceavy  loss  on  both  fides* 

Fontevranlt  Oxdcr  o^  a  branch  of  th« 
Benedictine  ord«r  4^i  nKtffti^;  so  named  from  the 
place  in  France  where  Ae  first  monastery  of 
the  sect  was  erected  The  ^.dtr  was  started  in 
the  I2tfa  century  by  Robert  oi  Abrissel,  who 
hriNight  monks  and  mms  wkiff  one  roof,  and 
placed  theiD  under  the  govenmimt  of  a  female, 
beonne  Jesii3  placed  John  m  $iub/.ection  to  the 
Virgm  Mary,  saying:  «Woo»n,  heboid  thy 
son*  (John  Xix,  26).  The  founder  of  the  mon- 
astery was  fus^ected  of  immorality,  ft  charge 
which  his  MUmfTS  strenuously  d<enied.  In 
1106  the  order  rec«»yed  the  sanction  of  Pope 
Pascal  II.;  in  iiis  i$  was  exempted  irGm  epis- 
copal jurisdiction.  Iff  1177  some  monks  con-* 
nected  with  it  came  over  i^  England  by  hsvita* 
tion  of  Henry  II,  It  was  remodeled  in  1507  by 
the  Abbess  Ren^e  of  Bourbon-. 

Foochow,    foo-chow',   or   Fu-Chau,   town 
in  China,  capital  of  the  province  of  Fu-Kien,  in 
a  plain  surrounded  by  an  amphitheatre  of  hills, 
on  the  left  bank  of  the  Min,  125  miles  northeast 
of  Amoy.    It  consists  of  the  town  proper,  sur- 
rounded by  walls,  and  of  extensive  suburbs^ 
which,  stretching  along  both  sides  of  the  river, 
communicate  by  a  stone  bridge.    The  walls,  30 
feet  high  and  12  feet  wide  at  top,  are  over- 
grown with  ffrass,  and  the  gates,  seven  in  num- 
ber, are  overlooked  by  high  towers,    The  streets 
are  extremely  dirty,  and  the  lines  of  shops, 
.  crowded  with  goods  or  with  workmen  in  the 
act  of  making  them,  make  the  whole  place  look 
like  one  vast  series  of  market-stalls.    The  prin- 
cipal edifices  are  the  Ching-hwang  Miau,  and 
several  other  temples.    Foochow  is  one  of  the 
five  ports  thrown  open  by  the  Treaty  of  1845. 
The  trade  is  very  extensive,  but  the  navigation 
of  the  river  from  the  sea  to  the  harbor  is  diffi- 
cult     Prmcipal      exports — ^^  timber,      bamboo, 
fruits,  tobacco,  potash,  paper,  and  especially  for 
the  foreign  trade  — tea.     In  1900  the  exports 
amounted  to  $3,889,490.    The  imports  in  1900 
were  of  the  total  value  of  $4,088,560.     Pop. 
about  650,000^ 

'  Foody  substances  utilized  in  sustaining  or 
nourishing  the  body.  Of  these  there  are  three 
classes:  gaseous,  liquid,  and  solid  foods.  Gas- 
eous foods  consist  of  the  air  we  breathe ;  liquid 
food  consists  of  water,  for  while  other  bever- 
ages, like  milk,  tea,  coffee,  etc.,  are  popularly 
called  ^liquid  foods,®  each  is  simply  water  in 
which  solid  substances  have  been  dissolved  or 
held  in  suspension.  Solid  foods  are  of  three 
kinds:  nitrogenous,  non-nitrogenous,  and  min- 
eral. The  nitrogenous  compounds  build  up  and 
repair  the  nitrogenous  tissues  of  the  body  and 
supply  a  small  part  of  the  bodily  heat,  especially 
when  heat-giving  compounds  are  lacking.  Non- 
nitrogenous  compounds  are  the  heat-givers,  and 
not  only  serve  to  produce  energy  and  force  by 
maintaining  the  heat  of  the  body,  but  also  tend 
to  promote  the  repairs  and  growth  of  the  body. 
Common  salt  is  the  only  mineral  substance  pur- 
posely added  to  food,  the  other  minerals  being 
contained  in  the  plant  and  animal  compounds 
eaten  by  man.  For  a  more  extended  descrip- 
tion of  foods  see  the  article  Nutrition. 


V  Food,  .Adulteration   of.— It   is  practically 
onjy.  withm  the  past  decade  that  the  general 
pubhc  has  been  aroused  to  the  importance  of 
protectmg    the    people    against    the    injurious 
effects   of   impure    or   adulterated    foods    and 
drmks.     The  publicity  that  has  been  given  to 
this  subject   durmg  the  past  ten  years,  how- 
ever—not only  in  the  publications  of  the  U.  S. 
Department  of  Agriculture  but  also  through  the 
periodical  press  of  the  country-— has  been  in 
the  nature  of  an  educational  campaign,  the  re* 
«""»  of  which  are  now  seen  in  the  efforts  p-f 
^1  classes  of  society  to  reform  the  conditions 
that  have  made  these  grievances  possible.    So 
far  as  the  American  people  are  concerned,  the 
discovery    that    much    of    the    customary    ill- 
health,  to  say  nothing  of  the  high  death  rate, 
was  undoubtedly  due  to  the  consumption   of 
adulterated,   or   impure,   food  substances,   wa» 
brought  about  by  Ae  experiments  and  investiga- 
tions made  by  Doctor  Wiley,  head  of  the  Bu- 
reau of  Chemistry  of  the  U.  S.  Department  of 
Agriculture.  Largely  upon  his  own  initiative  he 
began  to  study  the  relative  purity  of  the  various 
food  compounds  in  the  market,  and  these  tests 
showed  existing  conditions  to  be  so  dangerous 
to  health  that  he  continued  his  work  to  such  an 
extent  that  he  has  carried  his  research  into  al- 
most every  nook  and  corner  of  the  food  and 
drug  field.     Naturally  such  investigations,  and 
the  subsequent  publicity  that  was  given  to  them, 
aroused  much  opposition  on  the  part  of  manu- 
facturers whose  products  came  under  the  ban 
of    Doctor    Wiley's    disfavor,    and    strenuous 
efforts  were  made  to  secure  his  dismissal  from 
the  government  service.    Public  opinion  was  so 
strongly  in  favor  of  the  pure  food  and  drug 
campaign  that  the  Bureau  of  Chemistry  had  in- 
augurated,  however,   that   Doctor   Wiley   suc- 
ceeded in  overcoming  all  adverse  factors  that 
had  heretofore  interfered  with  his  work,  and, 
in  191 1,  his  powers  were  so  increased  that  he 
will  be  able  m  the  future  to  produce  still  more 
effective  resuhs. 

The  most  bitter  controversy  in  which  the 
manufacturers  and  Doctor  Wiley  have  yet  par- 
ticipated was  upon  the  subject  of  the  safety  in 
the  iise  of  benzoate  of  soda.  Through  the  ex- 
periments made  upon  the  so-called  ^poison 
squad,»  *-a  company  of  students  who  were  per- 
mitted to  eat  the  questionable  compounds  under 
proper  medical  supervision  —  Dr.  Wiley  came 
to  the  conclusion  that  this  was  a  substance  that 
should  never  be  used  as  a  preservative,  and  he 
recommended  that  it  should  be  eliminated  'from 
all  foods,  or  that  the  compounds  containing  it 
should  be  withdrawn  from  the  market.  The 
correctness  of  this  decision  was  immediately 
challenged  by  the  manufacturers  whose  goods 
would  be  affected  by  the  ruling,  and  the  matter 
was  referred  to  the  special  board  of  which 
Professor  Remsen,  the  eminent  chemist,  was 
the  head.  Here  it  was  decided  that  benzoate 
of  soda  was  not  injurious,  but  when  Doctor 
Wiley  persisted  in  upholding  his  opinion,  an- 
other investigation  was  undertaken,  with  the  re- 
sult that  the  original  finding  of  the  Bureau  of 
Chemistry  was  upheld  in  every  particular. 

Writing  upon  the  subject  of  preserved 
meats.  Doctor  Wiley  says:  «The  use  of 
any  kind  of  a  chemical  preserving  agent 
on  meat  is  most  reprehensible,  yet  .  .  , 
as  respects  numbers  of  witnesses,  chemi- 
cal       preservatives        have        an        advan-> 
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tage.  In  a  case  of  this  kind,  the  accused  must 
be  considered  guilty  until  proven  innocent. 
...  No  expert  would  testify  that  borax 
has  never  been  injurious  —  even  those  who  ap- 
pear in  its  favor  admit  that,  but  plead  that  it  is 
generally  used  in  small  doses  and.  therefore, 
cannot  be  harmful.^ 

Professor  Wiley  then  goes  on  to  show  that, 
even  in  small  doses,  these  chemicals  must  be  in- 
jurious,—  and  injurious  proportionately  to  the 
size  of  the  dose.  This  applies  equally  to  all 
chemical  preservatives,  in  other  foods. 

The  principal  adulteration  to  which  lard  is 
subjected  is  admixture  with  other  and  cheaper 
iats.  Among  the  fats  which  are  used  for  this 
purpose  may  be  mentioned  fat  and  cottonseed 
oil.  Both  constituents  are  fraudulent,  as  neither 
of  them  can  be  considered  in  any  sense  of  the 
word  as  lard. 

As  to  meat  extracts,  salt  and  glycerol  of 
alcohol  are  the  chief  ingredients  used  as  adul- 
terants. Poultry  is  subject  to  various  minor 
adulterations,  enforced  fattening  and  cold  stor« 
age.  Eg^s  become  stale»  and  develop  poisons 
and  parasites.  Fishes  are  adulterated  m  various 
ways.  Sardines  are  packed  in  oil  of  a  different 
kind  from  that  indicated  on  the  label;  and  the 
fish  are  misbranded.  Oysters  are  adulterated  by 
means  of  a  complicated  process  known  as 
^floating;'  and  by  the  treatment  of  shucked 
oysters  with  formaldehyck,  boron  compounds, 
etc.  Needless  to  say,  all  such  processes  are 
reprehensible. 

Butter  is  colored  by  means  of  coal-tar,  anilin- 
dyes,  etc.  Oleomargarine  is  itself  an  impure 
product  and  the  coloring  of  this  material  is  al- 
lowed Dy  law,  if  a  tax  be  paid  upon  it  In 
addition  to  this,  oleomargarine  is  adulterated  by 
means  of  egg  yolks,  preservatives,  etc  Cheese 
is  colored  artindalljr,  misbranded,  and  subjected 
to  various  adulterations  in  addition. 

Nearly  all  canned  foods  are  adulterated  to 
some  extent.  Corn,  for  instance,  is  adulterated 
by  means  of  burnt  sulphur,  or  sulphite  or  bi- 
sulphite of  soda  or  potash.  Many  of  the  corns 
and  cereals  are  not  adulterated,  for  the  reason 
that  they  are  so  cheap  that  any  adulteration 
would  not  pay.  Canned  com  is  adulterated  very 
highly.  Starch  is  added  to  the  water  to  make 
it  more  creamy.  Sugar  is  also  employed  as  an 
adulterant  —  strange  as  it  may  seem.  Saccharin 
is  also  used.  Sulfate  of  copper  is  used  for  the 
adulteration  of  canned  peas  and  beans.  Sac- 
charin is  also  emplojred,  to  increase  the  sweet 
taste.  « Sugar  and  spices  are  added  to  canned 
tothatoes — which  are  now  adulterated  heavily. 
Nearly  all  canned  fruits  are  also  subject  to 
adulteration. 

As  is  well  known,  olive  oil  is  usually  adul- 
terated with  cottonseed  oil.  This  is  not,  how- 
ever, harmful,  and  there  is  not  much  to  be  said 
against  it  from  a  dietetic  point  of  view.  Cacao 
butter  is  adulterated  by  cheaper  fats.  The  same 
may  be  said  of  other  fats  and  oils  and  butters 
upon  the  market 

Candy  is  valuable  as  a,  food  to  the  extent  of 
the  sugar  it  contains.  Poisonous  mineral  colors 
are  used  for  coloring  matter;  also  glucose  con- 
training  harmful  substances,  alcohol,  etc.  Honey 
is  adulterated  .  very  extensively.  ^  Professor 
Wiley  savs  that:  Perhaps  there  is  no  com- 
mon food  product, —  with  the  possible  exception 
of  condrmental  substances,  such  as  pepper  and 
spices, —  that  has  been  subjected  to  such  ex- 
tensive  and   general   adulterations   as   honey.* 


Glucose  is  employed  also  ^invetted  sugar;*  cane 
sugar,  etc 

Mince  meat  is  adulterated  by  means  of  ar- 
tificial colors  and  chemical  preservatives.  Pie- 
iillers  are  adulterated  by  means  of  artifidal 
colors.  Condiments  and  spices  are,  as  Professor 
Wiley  points  out,  adulterated  more  than  any- 
thing else  on  the  market 

The.  question  of  meat  inspection, —  the  injec- 
tion of  preservatives,  etc,— has  been  treated 
in  a  separate  place.    See  Mbat,  Inspection  of. 

Although,  it  may  be  said  that  while  there 
has  been  much  improvement ,  during  the  past 
few  years,  to  the  extent  of  the  adulteration  per- 
mitted, there  is  still  room  for  great  .improve- 
ment in  every  direction;  and  it  will  probably 
require  the  work  of  several  more .  vears  to 
render .  the  food  placed  upon  the  American 
market  pure. 

When  the  Pure  Food  and  Drugs  Act  was 
passed  in  Jime  1906,  it  was. thought  that  pure 
food  had  at  length  been  guaranteed  to  the  peo- 
ple of  the  United  States;  but  that  ideal  has  now 
been  shattered;. and  it  is  known  that  many  of 
the  clau&es  of  that,  bill  are  now  repealed;  so 
that  the  label  ^G^aranteed  Under  the  Pure  Food 
and  Drugs  Act^*  now  means  so  little  that  it 
scarcely  means  anything  at  all.  Since  that  bill 
was  passed,  many  of  its  more  important  clauses 
have  been  repealed;  and  now  coloring  matter 
can  be  used  in  ice-cream,  cakes,  sugar,  vegeta- 
bles, fruits,—  anvthing.  Benzoate  of  soda,  salts 
of  copper,  sulphites,  aluminum  salts,  are  now 
permitted  if  declared  on  the  label. 

Thiere  can  be  no  doubt,  too,  that  many  of 
these  laws  are  abused;  and  that  the  amount 
permitted  by  law  of  any  adulterant  is  exceeded. 
This  is  one  of  the  chief  reasons  for  prohibiting 
adulterants  altogether;  if  permitted,  an  abuse  of 
the  law  is  sure  to  follow.  As  Doctor  McCann 
said:  *If  it  is  lawful  to  use  i-io  of  i  per  cent  of 
benzoate  when  the  law  is  kx)king,  how  many 
tenths  of  i  per  cent  will  be  used  when  the  law 
is  not  looking?* 

But,  in  addition  to  this  side  of  the  question, 
the  amount  of  adulterant  which  is  now  allowed 
by  law  is  doubtless  a  menace  to  the  public 
health.  At  the  Pure  Food  Exhibition,  held  dur- 
ing the  latter  part  of  igog,  in  Madison  Square 
Garden,  New  York,  Dr.  Lewis  B.  Allai,  chemist 
of  the  Massachusetts  State  Normal  School, 
made  a  public  analysis  of  some  foodSr  showing- 
what  food  manipulators  dare  to  do  until  discov- 
ered. Doctor  Allen  found  two  samples  of  bak- 
ing powder  which  contained  alum  and  clay. 
The^  honesty  of  the  benzoate  principles  was 
manifested  by  three  samples  of  codfish  which 
contained  benzoate  in  excess  of  the  sacred 
one-tenth  of  one  per  cent. 

Two  samples  of  cream,  one  from  Yonkers, 
contained  sucrate  of  calcium, —  just  slack  lime 
and  sugar  designed  to  give  body  and  weight  to 
a  cream  which  had  been  generously  robbed  of 
its  butter- fats.  Eight  samples  of  flavoring  ex- 
tracts were  found  to  be  derived  from  chemicals 
derived  from  others.  Twenty  articles  labeled 
^'^vegetable  color*  were  discovered  to  contain 
coal-tar  dyes  and  no  vegetable  dyes  at  all. 
Eight  articles  sold  to  housewives  as  preserva- 
tives, contained  borax,  salicylic  acid,  and  ben- 
zoate of  soda.  Whiskey  was  analyzed  which 
contained  no  whiskey.  It  was  made  of  syn- 
thetic ether,  artrficial  color,  and  contained  neu- 
tral spirits.  A  piece  of  baker's  cake  showed 
alum,  benzoic  acid,  and  C6al-tar  dye.    A  num- 
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This  delicate  machine  records  to  a  fraction  the  amount  of  energy  produced  by 

various  foods  and  expended  in  different  forms  of  work. 
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FOOD  OF  PLANTS  — FOOD  POISONING 


D^r  of  spices  were  found  which  looked  like 
spices,  and  which  once  were  spices.  Somebody 
had  abstracted  from  them  the  oils  to  use  as 
flavors  in  other  products,  and  the  residue  or 
waste  after  the  extracting  process  had  been 
fiiiished,  was  put  on  the  market  Some  ground 
ginger  was  partially  Fuller's  earth.  Enough 
coloring  matter  was  abstracted  from  some 
candies  to  color  a  number  of  square  strips  of 
cloth  with  the  abstracted  dyes. 

These  are  but  a  few  experiments  conducted 
at  the  Pure  Food  Show  which  show  us  that  our 
foods  are  still  far  from  perfect;  and  that  «The 
Pure  Food  and  Drugs  Act*  fails  to  protect^us 
completely  from  all  such  abuses  as  these.  See 
FboDs,  Recent  Legislation  Respecting. 

The  actual  adulterants  used  can  sometimes 
only  be  detected  with  considerable  difficulty.  A 
large  number  of  these  are  employed  in  the  case 
of  flour  and  meal.  Mineral  matter  is  added  to 
increase  the  weight  of  the  flour;  alum  to  im- 
p^^ove  its  appearance ;  flour  or  '  meal  from 
cheaper  cereals  is  added.  Flour  may  also  con- 
tain seeds  of  weeds,  such  as  cockle,  and  purple 
cow  wheat;  its  water  content  may  be  too. high; 
it  may  be  more  or  less  decomposed  5  or  it  may 
be  »niade  from  a  grain  infectcid  w*th  fmigi.  The 
adulterants  used  for  bread  arc  mtich  the  same 
as*tht>Be'tfs6d  for  flour,  save  that,  m  addition  to 
the  above  listr  copper  sulphate  and  zinc  stiJ- 
fkatt  afe  frequently  employed.  In  all  th^ 
spices,  as  before  sai(t  muefc^  adulteration  exists. 
In  ginger,  for  example,  exhausted 'g^ger,ck>ve 
Bteihs^  cayenne,  rice»  xrhtet  smd  potato  ildurs, 
com.  mealy  tumeric,  etcyare  eiiipk^yedi'  Cream 
of  tarttkr  is  adulterated  with  onlcimm  sulphate, 
calcium  carbonate^  alnca,  acid  phosjihate  ot  cal<> 
cium^  addd  starch.  Bakim  powders  are  adot- 
terdted  by  means  of  bicarbonate  of  soda,  wiffii 
some  addifying  agents  usually  lutartrate  potass 
sium»  acid  phosphate  of  calcium,  or  alum.  Tar- 
taric add  IS  oceaaionailly  used  for  the  purpose. 
T^ese  agents  are  mixed  with  ftome  substance 
calM  *filling,»  which  is  wsually  starch,  although 
liour  is  used  S9metime6. . . Amoiofftlum  carbonate 
is  also  U6e4  to  increase  the  strength  of  tJ^  ^oqf. 

jVloe^r  is  adtdteralSed  by  water,  pyrofign- 
eousaod,  mineral  acids,  usually-  siilimuric  6t 
hydrochloric;  caramel,  and  other  coloring  mat- 
ters. Wines  are  adulterated  in  various  ways  *-«- 
kiYety  by  the'  addition  of  'eok>ring  matters. 
Volatile  add,  in  exeess  of  one*foitrth  of  the 
total  add,  is  evidence*  of  adttHeratidn.  Wines 
sometimes  contain  an  apprcfdable  amount  of 
copper,  lead,  and  zinc;  and  occasionally  traces 
of  arsenic.  This  is  due  to  the  use  of  crude 
glucose  and  anilin  dyes  for  the  purpose  of 
dveing.  Cider  is  adulterated  with  water  and  an 
alkali  to  preyept  add  fermentaticm. 

Revelations  are  constantly  being  made  as  to 
the  state  of  the  market^  and  the  <:onditions  of 
so-called  pure  foods.  It  is  doubtless  true  that 
conditions  are  becoming,  more  and  more  serious 
in  this  direction ;  and  that  before  Jong  a  com* 
pleie  renovation  of  all  such  products  will  be 
necessary.  Only  recently,  the  Government  de- 
clared a  larjge  amount  of  fish  to  be  ^unfit  for 
f ood,»  It  was  labeled  ^Italian  Cod*—  though  it 
had  been  caught  in  American  waters.  Straw-; 
()erjry  extract  w^s  shown  to  be  a  cheap  and 
impure  chemical  product  Cheese  of  all  kinds 
was  found  to  be  adulterated.  Eighty-four  bags 
of.  coffee  was  recently  seized  en  mds^e,  because 
it  ^ad  been  found  by  accident  that  they  were 


coated  with  lead  chromate,~a  poisonous  sub- 
stance,— in  order  to  increase  their  weight!  In 
all  these  cases,  while  the  goods  were  destroyed, 
the  offending  parties  escaped  without  punish- 
ment, or  at  most  a  pxircly  nominal  fine. 

The  extensive  shipment  and  employment  of 
bad  or  rotten  eg^s  has  also  aroused  the  atten- 
tion of  the  pubhc.^  It  has  been  found  that  a 
very  extensive  business  has  been  conducted  in 
these  eggs,  they  being  supplied  very  largely  to 
the  bakeries,  who  use  them  in  the  manufacture 
of  pastry  of  all  kinds.  It  is  said  that,  within 
two  months,  no  less  than  20,000  eggs  were  sup- 
plied by  one  firm,  and  disposed  of  among  tne 
trade.  The  extent  of  the  trade  may  be  judged 
from  this  fact.  An  investigation  of  the  eggs 
showed  that  the^  swarmed  with  bacteria,  and 
were  totally  unfit  for  human  food.  See  also 
Eggs. 

This  condition  of  affairs  is  no^  limited  to 
eggs  only,  but  extends  more  or  less  to  all  food- 
products  sold  in  certain  sections  of  jNew  York 
City  —  and  doubtless  most  others.'  The  use  of 
sulphurous  acids  for  the  preservation  of  meats 
unfit  for. food  has  been  found  to  be  generad 
among  the  meat  dealers  in  thickly  populated 
sections.  This  add  is  very  largely  employed  to 
preyerit  stickness  in  cheap  adulterated  candies, 
which  afe  sold  in  large  quantities  to  the  cmld- 
dren'of  the  poor.  ,  " 

Benzoate  of  soda,  again,  may  .be  made  the 
means  6f  covering  up  a  host  of  filth  and  im- 
perfections In  the  foods  used"  Thus,'  \n  one 
case,  the  formula  ^or  ^'stra wherry  jam*  is^ven. 
It  is  is  follows:  *S  per  cent  strawberries;  10 
pet  cent  japple  juice  (produced  by  boiling  the 
-waste  Skins  and  cores) ;  10  per  cient  'apple 
fetock'i  10  per  cent  sugar;  55  per  cent  glucose, 
with  sufnaent  tartariif  add  ^o  Insure  jellying 
qualities,  enougii  coal-tar  to  give  color,  and 
one-tenth  of  ortie  per  cent  benzoate  of  soda.* 
This  would  entitle  the  producer  to  label  his 
^dods,  and  state  that  they  were  produced  un- 
der thi  «Pure  Food  and  Drugs  Act,*  of  30 
June  1906. 

Dr.  Wiley  has  no  sympathy  with  any 
attempt  to  ierade  the  spirit,  of  the  Food  and 
Drug  Act,  and  many  of  the  evasibns  that  wer^ 
permitted  prior  to  the  fall  of  lOii  were  made 
possible  by^  Xht  fact  that  the  head  of  the  Bureau 
6i  Chtmiiiry  was  restricted  as  to  his  power  to 
prosecute  off enders.  While  mudh  has  been  ac- 
complished in  |>reventing  food  ad\ilterations» 
therefoiTe,  th^re  is  still  a  great  deal  to  be  done 
in  protecting  the  health  of  the  people.  . 

Food  of  Plants.    See  Pi.ant  Foods. 

Food-poisoning,  a  form  of  poisoning  from 
food,  which  in  times  past  was  thought  to  be 
extremely  common,  but  at  the  present  time  is 
known  to  occur  but  rarely.  0;ie  of  the  most 
important  features  in  jEood-poisoning  is  indi- 
vidual idiosyncrasy.  It  is  well  known  that 
certain  foods,  such  as  strawberries  and  tomatoes,, 
affect  susceptible  people  uncomfortably,  but  in- 
stances of  this  are  rare,  and  are  often  of  mental 
origiii.  Epidemics  of  food-poisoning  have  oc- 
curred, as  when,  for  instance,  a  baker  has  used 
a  yellow  coloring  matter  in  his  cake  to  obviate 
the  necessity  of  using  eggs,  which  coloring  mat- 
ter was  largely  made  up  of  lead. 

Food-poisonin?  itiay  be  classified  under  three 
main    types:     (1;,    I^)iso^Jngr    by    means    of 
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nirtals;  (2)  poisoning  by  mean^  of  smitnal  para- 
sites; (3)  poisoning  by  meany  of  plant  parasites, 
bacteria  and  fungi  and  allied*  organisms.  Tlic 
metals  which  have  been  known  tcf  cause  poison- 
ing in  food  are  particularly  arsenic,  lead,  copper,, 
antimony,  tin,  and  zinc.  During  i goo  there  was 
a  widespread  epidemic  from  poison  by  arsenic, 
in  Manchester.  England,  and  neighboring  cities,, 
from  the  drinking  of  beer.  On  investigation  it 
was^  found  that  the  arsenical  poisoning,  which  in 
some  cases  proved  fatal,  was  due  to  the  glucose 
used  in  the  manufacture  of  the  beer.  This  glu- 
cose had  been  prepared  by  a  sulphuric  acid  which 
had  in  turn  been  made  from  iron  pyrites  con- 
taining large  amounts  of  arsenic.  It  entered  into 
the  glucose,  and  thus  became  an  ingredient  of 
the  beer.  This  epidemic  was  extremely  severe, 
thousands  of  cases  of  arsenical  poisoning  hav- 
ing been  observed.  Lead-poisoning  very  fre- 
quently follows  the  use  of  water  which  has  been 
conveyed  through  new  lead  pipes.  It  may  also 
result  from  the  use  of  leaden  coloring  matters 
used  in  bread,  biscuit,  cake,  etc.  Zinc  and 
copper  poisoning  have  resulted  from  the  use  of 
canned  vegetables,  copper  frequently  being  used 
to  impart  a  good  color  to  the  vegetable. 

Food-poisoning  resulting  from  animal  para- 
Siites  or  from  animal  poisons  are  of  extreme  ih:- 
terest.  Trichinosis  from  the  flesh  of  hogs,  which 
has  been  imported  in  pork  and  pork  sausages, 
while  rare  in  this  country,  is  common  among 
those  people  who  habitually  eat  their  sausages 
without  thorough  cooking.  A  form  of  poison 
results  from  the  eating  of  mussels  which  have 
developed  the  ptomaine  mytilotoxine,  and  similar 
forms  of  poisoning  from  decomposition  products 
In  meat  have  been  observed.  A  special  form  of 
meat-poisoning,  botulism  (q.v.),  is  extremely 
common  in  certain  countries.  It  seems  to  be  due 
to  the  development  of  the  Bacillus  botulinus. 
This  form  of  poisoning  has  t>een  observed  in 
those  who  have  eaten  ham.  The  S3rmptoms  arc 
late  in  onset;  from  24  to  36  hours  after  eating 
gastric  pains  with  frequent  vomiting  occur; 
and  constipation  is  at  first  obstinate.  Practically 
all  the  cases  of  botulism  have  shown  eye-symp- 
toms. There  is  disturbance  of  vision,  the  eyes 
become  fogged,  the  lids  droop,  people  see  double, 
and  there  is  dilatation  of  the  pupils,  while  burning 
thirst  and  constriction  of  the  throat  are  fre- 
quent signs.  Extreme  muscular  weakness  with 
perhaps  Toss  of  ability  to  speak,  or  of  power  to 
empty  the  bladder,  may  develop. 

'  Other  forms  of  food-pOisoning  have  been  de* 
scribed  resulting  from  eating  sausages  and  other 
meats  which  were  diseased  at  the  time  of 
killing,  or  which  have  become  tainted  afterward, 
and  a  number  of  poisonous  bacteria  have  been 
isolated.  Bacillus  enteritidis,  Bacillus  tnorbi- 
Hcans,  Bacillus  hreslaviensis,  Bacillus  Friede- 
bergensis,  have  been  some  of  the  forms  that  have 
been  obtained  in  poisonous  meat.  Fish-poisons 
are  not  unknown,  and  in  Russia  and  Switzerland 
and  the  West  Indies  a  number  of  cases  have  been 
described  as  resulting  from  fish-poisoning.  A 
peculiar  type  of  poisoning  from  milk,  ice-cream, 
<cream-puns,  frozen  custards,  and  cheeses  is 
known.  X^is  poison  seems  to  be  due  to  the 
presence  of  a  toxic  substance  which  has  been 
named  by  Vaughan  of  Ann  Arbor,  Mich.,  ae 
tyrotoxicon. 

As  to  poisoning  from  vegetable  foods,  the 
most  important  general  poisons  are  those  due 
to   eating  the   poiK>nous   mushrooms,   and   the 


grains  affected  by  ergot  and'  dliof  s]^es.  Thus? 
ergotism  as;  found  in  Russia*,  Spanb^.  Italy,  and  its 
close  ajly  pellagra  are  types  of  ttta  form  of  food- 
poisoning.  A  well-known  disease  in.  eastern  Ja- 
pan and  neighboring  parts  of  Asia^  termed  beri- 
beri (q.v.),,  is  thought  to  be  due:  to.  poisonous 
nee.  See  Fungi;  Mushroom.;,  Ptomaines; 
Toxicology. 

Pood  Pt-esTvation  is  the  nretfiorf  adopted 
for  the  preservation  of  organic  substaaces  used 
as  food,  either  animal  or  vegetable,.  an<  may  be 
considered  under  the  following  headis":  (i) 
Preservation  bjrcold;  (2)  Preservation,  by  dry- 
^ng;  (3)  Preservation  by  salting:  (4)  Preserva- 
tion by  smoking;  (5)  Preservation  by  steriliza- 
tion by  heat  and  the  exclusion  of*  ain;.  (6) 
Preservation  by  chemical  or  antiseptic  substances. 

I.  Cold. —  The  application  of  cold  for  the 
preservation  of  meat  and  vegetables  may  now  be 
conducted  under  modern  methods  of  ai^lving 
this  agent,  at  temperatures  varying  from  0*  F. 
(—  iS^  C)  to  40**  F.  or  more.  In  the  large  ooldi 
storage  plants  now  established  in  many  cities,, 
in  which  ammonia  is  chiefly  used  for  die:  pro- 
duction of  variable  degrees  of  cold,  it  is  cus- 
tomary to  provide  several  lai^e  chambec»  for 
the  preservation  of  food  in  which  different  tem- 
peratures are  required,  fruit  being  kept  at  tem- 
peratures a  little  above  the  freezing  point,,  and 
meats,  fowl  and  especiftllj  fish  at  considexsbly 
lower  temperatures. 

Is   densely   settled   countries   like   Ei^^d;. 
where  the  land  is  insufikient  to  produce  the 
necessary  amotmt  of  meat  for  the  food  supply 
of  the  peoiilev  frozen  meat  from  other  countries, 
forms  a  very  large  part  of  the  food  su^ly.    If 
the  meat  is  frozen  before  rigor  mortis  (rigklity 
followtttg  death)  supervenes  the  meat  keeps  welU 
hut  if  it  is  frozen  later  it  rapidly  decomposes 
after   thawing.      Freezing   arrests    putrefaction 
and  has  a  tendency  to  conceal  the  odor  of  de- 
composition.   Hence  the  bad  condition  of  frozen 
fish  may  not  be  detected  omtil  the  heat  necessary 
lor  cocking  is  applied.     Meat  which  has  been 
froecn,  is  often  unusuaHar  tender,  on  aocownt  of 
the  loosening  of  the  intermuscular   tissue  by 
freezing;   bacteria  can  more  readily  penetrate 
into  the  interior  of  the  thawed  meat,  and  brmg 
about  rapid  decomposition.    Such  meal  and  fisli^ 
especially  when  thawed  too  suddenly,  lack  the 
flavor  of  fresh  meat.     Bacteria  in  general  and 
especially  those  which  are  concerned  in  the  pro- 
duction  of  putrefaction,   seem   to  be  endowed 
with  extraordinary  powers  of  resistance  to  the 
action  of  cold.    Colemann  and  Mickendrick  kept 
flesh  six  hours  in  hermetically  sealed  boxes  at 
temperatures  from— 6*  to— 130*  C.,bot  in  every 
instance  the  flesh  after  being  kept  at  a  slightly 
warm  temperature  began  to  decompose  in  from 
10  to  12  hours,  though  protected  from  subsequent 
infection.     But  cold,  though  it  may  not  destroy 
micro-organisms,  prevents  their  development,  or 
at  least  does  so  in  the  case  of  putrefactive  bac- 
teria.     There    arc,    however,    certain    bacteria 
which  are  capable  of  developing  in  frozen  meat, 
and  especially  in  that  which  is  kept  at  about 
0*  C.    Lafar  attributes  to  this  cause,  the  unpl«is- 
ant  flavor  sometimes  acquired  by  meat  which 
has  been  kept  in  a  refrigerator  for  several  days. 
This  is  confirmed  by  Popp,  who  say^  that  the 
walls  of  such  ice  chambers  when  moist,  swarm 
with  bacteria,  which  in  his  opinion  produce  the 
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objectionable  flavor  often  developed  in  stored 
meat. 

The  Defection  of  Frozen  Meat. —  Maljean 
describes  a  method  of  detecting  frozen  meat  by 
microscopic  examination  of  the  blood  of  the 
meat.  A  drop  of  the  blood  is  expressed  from 
the  meat  upon  a  glass  slide,  covered  with  a  thin 
glass,  and  examined  as  soon  as  possible  to  avoid- 
solidification.  The  juice  of  fresh  meat  shows 
numerous  red  corpuscles  of  normal  color  and 
shape  floating  in  a  nearly  colorless  serum.  But 
the  corpuscles  of  frozen  meat  are  more  or  less 
distorted  in  form  and  are  cotnpletely  decolorized, 
while  the  surrounding  fluid  is  relatively  dark  in 
color.  On  placing  a  fragment  of  frozen  meat  in 
a  test  tube,  containing  some  water,  the  liquid 
"becomes  colored  more  rapidly  and  intensely  than  . 
when  fresh  meat  is  used. 

2.  Drying. —  This  is  one  of  the  oldest  and  best 
known  of  the  Various  processes  of  preservation, 
and  applies  equally  to  animal  and  to  vegetable 
products.    By  this  means,  beef  and  fish  of  many 

'  kinds,  grapes;  flgs,  apples,  peaches,  currants,  and 
many  ofher  kinds  of  fruit  are  annually  preserved 
by  drying,  and  are  thus  rendered  more  suitable 
for  transportation  to  distant  markets,  in  conse- 
quence of  great  reduction  in  weight,  as  well  as 
preservation  from  decay.  The  more  rapidly  the 
drying  process  is  conducted  the  better.  Drying 
is  conducted  in  the  open  air  by  the  aid  of  the 
sun's  heat,  or  by  artificial  means.  The  curing 
of  fish  by  drying  constitutes  an  important  in- 
dustry in  most  northern  maritime  countries,  the 
principal  edible  fish  employed  for  this  purpose 
being  cod  and  herring,  of  which  large  numbers 
are  dried  in  the  fishing  ports  of  the  Atlantic 
coast  north  of  Cape  Cod,  and  in  the  British 
Islands  and  on  the  coast  of  Norway  and  Sweden. 
Fi^  are  prepared  for  drying  by  the  removal 
of  the  entrails,  slitting  them  lengthwise^  and 
then  drying  them  in  the  open  air. 

3.  Salting. — Sahing  is  one. of  the  oldest  and 
best-kkioMm  methods  of  preserving  meat  and 
fish.  The  most  common  method  of  preserving 
meat,  especially  pork,  is  by  placing  the  meat  in 
casks  in  layers,  with  salt  between  each  layer. 
The  salt  withdraws  water  from  the  meat,  and 
the  brine  thus  formed  penetrates  the  fibres  of  the 
meat.  In  Eckart's  Munich  quick-salting  process,, 
the  melt  is  impregnated  under  pressure  with  a 

'  2S  per  cent  solution  of  common  salt  for  24  hours 
and  then  smoked,  it  is  claimed  that  by  this 
process  the  loss  consists,  mamly,  of  onJiy. water 
.and  a  little  phosphoric  acid,  that. the  meat  has  ^ 
'better  flavor,  and  that  trichinae  are  completely 
destroyed.  As  one  of  the  results  of  salting 
meat  is  the  removal  o^f  its  natural  color,  it  is 
quite  customary  to  add.  a  small  quantity  of  salt- 

fetre  to  counteract  this  effect  According  to 
.ehmano,  a  small  percentage  oiily  should  be 
used  on  account  of  its  harmful  effect.  Five 
grams  of  this  salt  have  caused  severe  illness 
and  eight  grams  have  been,  known  to  cause  death. 
The  effect  of  the  continued  use  of  meat  contain- 
ing saltpetre,  upon  the  human  system^  has  not 
"been  determined  by  observatktt  or  by  ^peri- 
mcnt. 

Influence  of  Salting  Upon  Bacteria.— For- 
ster's  experiments  show  that  the  streptococci  of 
erysipelas  and  many  other  well-knowQ  bacteria 
can  Ihre  for  weeks  and  even  months  in  malted 
meat.  The  bacilli  of  tuberculosis  retain  their 
virulence  for  more  than  two  months,  and  while 
the  bacteria  of  anthrax  perish  in  leas  than  a  day* 


their   spores   retain   their   vitality   for  a  much 
longer  period. 

Effect  of  Salting  Upon  Flesh.-- Szitzd  meat 
is  harder  and  more  diflicult  of  digestion  than 
fresh  meat  Voit  shows  by  analysis  that  the 
nutritive  value  of  meat  is  only  slightly  dimin- 
ished after  14  days'  salting.  He  found  the  per- 
centage loss  to  be  for  water  10.4,  organic  matter 
2.1,  albumen  i.i,  extractives  13.5,  phosphoric 
acid  8.5.  The  amount  of  salt  taken  up  by  1,000 
grams  of  fresh  meat  was  43  grams.  Polenske, 
on  the  contrary  (Jahresbericht  Nahr.  u.  Genuss- 
mittel  xSgi,  p.  40),  found  that  the  meat,  after 
being  salted  for  three  weeks  lost  7.7  per  cent 
of  its  nitrogenous  constituents,  and  34.7  per  cent 
of  its  phosphoric  acid,  and  after  three  months 
and  six  months  the  loss  was  still  greater.  He 
therefore  concluded  that  the  meat  was  greatly 
altered  in  its  nutritive  character,  and  that  it 
could  not  be  used  continuously  without  injurious 
effects.  Salted  pork  constituted  a  very  important 
part  of  the  food  ration  of  the  Union  army  in  the 
Civil  War,  and  when  accompanied  with  an  abun- 
dant supply  of  fresh  vegetables,  it  was  considered 
a  wholesome  article  of  food.  Absence  of  the 
latter,  however,  was  often  the  cause  of  serious 
illness.  Strohmer  gives  the  following  analysis 
of  fresh  and  salted  herring: 


Fresh 
herring 

Salt 
herring 

Water    

80.7 

10.  z 

7.1 

a.x 

46.2 

Nitrogenous    substances 

Fat  

18.9 

lO.O 

Ash    

16.4 

Salt    

14.0 

Caviare. —  This  is  the  salted  roc  of  the  stur- 
geon and  other  flsh.  It  is  prepared  by  washing 
the  roe  with  sak  water,  leaving  it  in  the  brine 
for  some  time,  pressing  it,  again:  treating  it  with 
salt  water,  passing  it  through  a  hair  sieve,  and 
finally  packing  h:  in  salt  The  most  highly 
prized  is  the  Astrakhan  caviare,  which  is  pre- 
pared at  the  mouth  of  the  Volga.  The  follow- 
ing analyses  of  caviare  are  compiled  from  the 
works  of  Gobley  and  of  Konig: 


Pressed 
caviare 


Water 

Nitrogenous  substances.. 

Fat  

N-free  substances 

Ash    

The  dry      (  N-substances 
substance    {  5jTtr<;i^ '  * ! ! 


30.89 
40.33 
18.90 

"9.88* 

S8.36 

^7.35 

9.36 


4.  Smoking. —  The  preservative  qualities  im- 
parted to  meat  or  fish  by  smoking  are  due  partly 
to  the  drying  action  of  heat,  and  partly  to  the 
antiseptic  action  of  some  of  the  substances  of 
which  smoke  is  composed,  namely,  creosote, 
formaldehyde,  and  pyroligneous  acid.  The 
smoke  coagulates  the  albumen  of  the  meat,  and 
forms  a  protecting  envelope.  The  best  woods 
for  the  production  of  such  smoke  for  preserving 
are  beech,  birch,  and  poplar,  the  conifers  being 
unsuitable  in  consequence  of  the  resin  which 
they  contain.  There  is  no  loss  of  nutriment, 
and  Strohmer  found  that  smoked  meat  is  as 
digestible  as  fresh  meat    Smoking  may  be  con- 
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( 

.1 

2 

'2 

< 

CJW 

Ham 

Smoked  beef... 
Smoked    herring 
American   bacon 

Mackerel     

Salmon 

59-73 

47.68 

64-49 

9.15 

SX.46 

as.oS 
27.10 

21. IJ 

9.7a 

X9.I7 

34.19 

8.XX 
75.75 

7.08 
10.59 

13.8a 
12.04 

10.  S7 

ducted  in  two  ways:  (i)  by  slowly  smoking  the  sinks  slowly,  the  can  has  been  properly  sealed^ 
meat  for  24  hours  at  2y  C,  or  in  the  case  of  but  if  it  is  elastic,  and  siurings  back,  it  is  rejected 
sausages  and  fish  at  70**  C,  and  then  for  a  short  as  a  ^swell-head.^  In  the  preservation  of  corned 
time  at  100^  C. ;  (2)  the  meat  may  be  placed  beef,  the  cans  are  pierced  to  allow  the  water  and 
directly  in  the  hot  smoke.  Products  prepared  fat  to  escape,  and  are  then  soldered  and  placed 
by  the  slow  process  have  been  found  to  contain  in  boiling  water  again  for  several  hours, 
more   micro-organisms   than  those  made  more  Canned  roast  beef  is  largely  used  as  a  part 

rapidly.  The  smoking  should  be  continuous  and  of  the  army  and  navy  ration,  especially  during 
not  intermittent.  the  time  of  war>  and  upon  the  frontier.     The 

Action  on  Bacteria. —  Serafini  and  Ungaro  method  of  preparation  is  thus  described  by  Mun- 
foimd  that  smoke  acts  energetically  on  pure  son:  <<The  beef  is  first  placed  in  water  and 
cultures  of  bacteria,  those  of  anthrax  being  maintained  at  a  temperature  of  95^  C.  untU  well 
killed  in  2^2  hours,  and  anthrax  spores  in  18  cooked.  It  is  then  removed,  trimmed  and  placed 
hours.  Bacilli  in  the  interior  of  the  meat  were  in  cans,  a  little  gelatine  being  added  to  bind  the 
not  killed.  Fdrster  found  the  bacilli  of  tuber-  meat  together.  The  cans  are  tben  sealed  and 
culosis  still  virulent  in  the  interior  of  meat  after  either  submerged  in  boiling  brine,  or  placed  in 
it  had  been  salted  and  smoked.  superheated  steam  at  125^  C.    The  steam  in  the 

The  following  analyses  of  smoked  and  salted  can  escapes  through  a  {juncture  made  in  the 
meats  and  fish  are  from  the  works  of  Strohmef  top  of  the  can  which  is  immediately  afterward 
and  Konig :  closed  with  solder.    The  meat  being  sealed  while 

hot,  any  portion  of  enclosed  space  is  a  partial 
vacuum;  consequently  a  good  can  of  meat  will 
usually  present  a  concave  appearance  on  the 
outside,  from  atmospheric  pressure. 

When  a  can  is  bulged  it  is  bad  —  unless  frozen 
^-"•and  should'  be  rejected.  Freezing  causes  a 
bulgin|r  of  the  ends  of  the  cans  without  injury 
to  their  contents.  The  ends,  after  the  contents 
are  thawed,  return  to  their  former  shape,  unless 
this  process  has  been  several  times  repeated. 

The  process  of  canning  involves  die  making 
and  soldering  of  two  punctured  holes    in  the 
top  of  each  can^-  The  presence  of  three  such 
During  the  process  of  salting   and  smoking    holes  is   evidence  that  the  can  had   been  im- 
the   coloring   matter   of  meat   is    changed,    as    perfectly  treated,  and  that  it  was .  reheated,  the 
shown  by  the  spectroscope.     Smoked  ham  aAd    gas  allowed  to  escape  and  the  bole  punctured 
other  meats  have  an  alkaline  reaction.  for  this  purpose  again  sealed.    The  oootents  of 

■  '3.  Ft^servaiion  by  Exclusion  of  Air  After  such  reheated,  cans  are  more  likely,  to  be  of  in- 
Sterilisation  by  Heat. —  In  early  times  food  was  fcrior  quality  than  those  of  properly  prepared 
preserved  to  a  limited  extent  by  heating  in  cans.  On  this  account  the  packers  are  careful 
earthen  vessels,  and  sealing  hermetically  by  such  to  make  the  third  puncture  as  inconspicuous  as 
crude  processes  aS'  were  available.  At  the  pres^  possible^  and  often  to  conceal  k  entirely  by  mak- 
ent  day  such  methods  have  given  place  to  preser-  ing  it  on  the  side  of  the  can  near  the  top  and 
vation,'  either  in  tin  cans  or  boxes  or  in  glass,  pasting  the  label  over  it  This  may  usually 
In'  the*  former  instance  food  may  be  preserved  be  detected  by  running  the  finger,  around  the 
for  long  periods,  by  means  of  soldering^  ,and  in    rim  of  the  can. 

the  -latter  by  means  of  tight-fitting  joints  and  Sometimes  newly  packed  cans  are  so  much 
rubber  rings.  The  latter  method  is  not  so  much  swollen  that  reheatuig  is  not  sufficient.  In  such 
used  in  trade,  but  is  largely  employed  for  do-  cases  the  cans*  are  opened,  the  contents  sorted 
mestic  purposes.  The  prudent  housewife  also  and  the  sound  parts  repacked  in  cans  as  before, 
makds  uise  of  surface  layers  of  parafiine  and  The  quality  of  sudh  articles  can  only  be  deter- 
waxed  paper  for  the  temporary  exclusion  of  air.  mined  by  opening  the  cans  and  examining  their 
Tin  cans  are  stronger,  and  more  tight,  and  more  contents^  whidi  present  an  overcooked  appear- 
economical.  Almost  every  kind  of.  perishable  ance.  First-olass  caoaiQd  goods  have  the  name 
food  is  now  preserved  in  this  manner.  of  the  manufactttrer  and  often  that  of  the  whole- 

*  In  the  United'  States  the  presetfvaticn  of  sale  house  through  which  they  are  sold  upon 
meats,  poultry,  fish,  vegetables,  and  fruits  in  this  the  labels,  while  doubtful  gpods  have  a 
manner  lias  become  an  important  industry  and  fictitious  factory  name  and  no  dealer's  name, 
branch  of  commerce,  both  domestic  and  inter-  Canned  peas  are  subject  to  great  variations 
national.  The  canning  of  meats  is  conducted  in  quality.  Dried  peas  are  bought  in  large  quan- 
to  a  great  extent  in  those  cities  where  great  tities,  soaked,  heated  and  canned.  Such  articles 
slaughtering  e^stablishments  are  located.  The  can  usually  be  recognized  by  their  appearance 
canning  of  vegetables  and  fruits  is  carried  on  at  and  taste  on  opening  the  cans.  To  such  an 
places  located  among  the  great  fruit-producing  extent  is  this  done  as  to  have  led  to  legislation 
regions,  while  the  fish  canneries  are  mostly  upon  in  some  States  requiring  all  such  cans  to  be 
the  rivers  and  in  the  seacoast  towns  of  the  north-    legibly  marked  ^soaked.* 

east  and  northwest  States  and  Provinces  where         French  canned  peas  and  beans  are  often  col- 
the  fish  are  taken  from  the  water.     The  cans    ored  with  sulphale  of  copper,  which  improves 
filled  with  their  contents  are  either  heated  in    their  appearance,  but  not  their  taste.    The  sale 
steam  retorts  or  immersed  in  boiline  water.    A    of  such  articles  is  forbidden  in  ^ome  countries, 
small  hole  is  left  in  the  cover,  and  while  still  The  Composition  of  Conned  Meats, —  Konig 

hot,  the  hole  is  closed  with  a  bit  of  solder.  In  a  found  the  following  results  in  samples  of  canned 
few  days  the  cans  are  tested  by  tapping  th^ni  meats  and  satinon..  From  4$  to  65  per  cent  of 
with  a  wooden  mallet  or  hammer.    If  the  cap    water,  from  15  to  33.8  per  cent  ot  nitrogenous 
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substances,  from  oa  to  31.6- per  cent  of  fat,  and 
from  2.3  to  21  per  cent  of  ash.  Of  the  water* 
free  snbstances,  there  -were  from  43.  to  7S  per 
cent  of  nitrogenous  substances^  and  from  0.3 
to  43  of  fat.  The  albuminous  substances  were 
gteneraliy;  less  •  than '  those  of  fresh  meat,  the 
adtual  figures  varjring  in  different  kinds  of 
meat,  from  87.06  to  93^94  per- cent  as  muth  as 
that  of  fresh' meat.  The  preservation  of  food 
by  hermetic  seating  in  cans  has>  within  the  last 
half  century,  grown  to  be  aa  important  factor 
in  the  commercial  and  industrial  development 
of  the  United  States.  Before  1795  drying  and 
the  use  of  salt  a!ad  sugar' were  .the  only  methods 
used  to  any  considerable  extent  in  the  preser- 
vation of  food.  Nidltolas  Appefft,  a  French- 
man, stimulated  by  the  offer  of  a  reward  for  a 
mode  of  preserving  food  for  use  dt  sea  in  the 
navy,  submitted  to  his  government  a  treatise 
upon  the  hermetic  sealing  of  all  kinds  of  food. 
His  principle,  as  set  forth  in  this  work,  was 
practically  the  same  as  that  which  is  now  in 
use,  the  exdusion  of. air,  and  the  application  of 
heat  for  the  purpose  of  sterilization.  France 
first  purchased  his  process  and  the  industry 
soon  spread  to*  England  and  Ireland. 

One  of  the  />rst  persons  who  introduced  the 
industry  into  the  United  States  was-  Ezra  Dag- 
gett, who  arrived  in  New  York  between  1815 
and  1818.  In  1819  he  was  engaged  in  the  manu- 
facture of  herfnetically  seaued  goods,  chiefly 
salmon,  oysters,  and  lobsters.  William  Under- 
wood arrived  at  New  Orleans  from  London  in 
1817,  having  learned  the  trade  of  pickling  and 
preserving  with  the  house  of  Mackey  &  Com- 
pany. Not  liking  the  climate  of  the  South  he 
walked  from  New  Orleans  to  Boston,  where  he 
and  Charles  Mitchell  introduced  the  same  in- 
dustry, applying  it  to  pickles,  sauces,  jams,  and 
fruit.  Glass  jars  were  at  first  used,  but  on  ac- 
count of  their  expense  and  fragile  nature,  they 
were  soon  largely  supplanted  by  tin  can&  which 
were  introduced  in  1825  by  T|iomas.  IKensett. 
The  making  of  tin  cans  for  this  purpose  be- 
came an  important  industry,  various  improve- 
ments being  made  from  time  to  time  in  the 
processes  of  manufacture. 

During  the  Civil  War  large  quantities  of 
'  canned  meats,  iomatoes  and  other  vegetables 
aiid  fruits  Wicre  furnished  both  to'the  army  and 
to  ihc  navy,  and  during  the  Spanish  war  the 
use  of  j)reserved  meats  treated  with  chemical 
.  antiseptics  at  one  time  threatened  to  become  a 
lively  campaign  issue. 

According  fo  the  census  of  1905  there  were 
in  that  year  2,703  establishments  for  the  can- 
ning iandt  preserving  of  fruits  and  vegetables, 
Hsh  and  oysters  in  the  United  States,  having  an 
'aggregate  capital  of  $70,082,076.  The  value  of 
their  products  was  $108,505,471.  The  number 
of  wage-earners  averaged  50,238,  and  $14,-* 
218,170  were  paid  for  wages.  Of  the  total 
capital,  $47,629,497  was  devoted  to  the  canning 
of.  fruits  and  vegetables,  $19,853,016  to  fish,  and 
$2,599,503  to  oysters.  The  imports  of  canned  or 
preserved  fish,  fruits,  and  vegetables  in  I9^o 
exceeded  the   exports  by   fully  $12,000,000. 

The  capital  devoted  to  the  canning  of  fruits 
and  vegetables  had  increased  from  $i,335i925, 
in  1870,  to  $27,743,067  in  1900,  and  the  number 
of  establishments  from  97  to  1,808. 

The  number  of  establishments  in  the  New 
Eng^laiid  States  .in  1.905  was  95»  m  the  Middle 
States'  1,105,  in  the  Southern  States  296,  Cenin 


tral  464,  Western  19,  Pacific  219.  The  largest 
numbers  in  single  States* were  hi  New  York 
549,  Maryland  384,  Calif omia  .167,  Michigan  114, 
Virginia  159,  New  Jersey  59,  Ohio  77^  Illinois 
62,  Indiana  9(5,  Maine  77,  and  Delaware  59.-  ITie 
value  of  the  products  was>  in  California 
$23,809,9^,  in  Maryland  $12,466,549,  in  New 
York  $11,589,397  and  in  Indiana  $5,086,896.  The 
principal'  preserved  fruits  and  vegetables  in 
value  were  tomatoes  $13,926,749  (641,219,993 
pounds),  com  $8,230,975*' peas  $4*679,426,  beans 
$2,124,208,  peaches  $4,414,277,  pears  ^,233,166, 
apples  $1,160,728,  apricots  $1,591,567,  dried  apples 
$1,913,142,  dried  prunes  $^0,927.  and  raisins 
$720,268. 

The  drying  of  fruit  is  confined  chiefly  to 
California  and  New  York,  these  States  reporting 
87.2  per  cent  of  the  total  number  of  pounds. 
Maryland  leads  in  oyster  canning  and  is  among 
the  first  in  the  canning  of  tomatoes,  com, 
peaches,  peas,  lima  beans,  pears  and  pineapples. 
Maine  is  the  leading  State  in  sardine  canning, 
and  New  York  leads  in  canning  corn,  apples 
and  pears. 

Ftsh  Canning  and  Prw^rwucy,-- The  number 
of  establishments  devoted  to  hsh  canning  and 
preserving  in  the  United  Stat^  in  1905  was 
S73t  having  increased  from  no  in  1899.,  Of  the 
•  total  number  in  1905,  141  were  in  Maine,  50  in 
Massachusetts,  63  in  Alaska.  36  in  Wasnington, 
25  in  Oregon,  and  13  in  Calif  omia.  The  value 
of  products  in  1905  was  $26,377,210,  ,ot  which 
Maine  produced  $5,055,091.  Washington  $3,187,- 
149,  Alaska  $7,73§,7&  (or  about  the  same 
amount  paid  Russia  for  this  territory),  and 
Or^on  $2,577,746. 

By  far  the  greatest  capital;  emj^loyed  in  any 
single  city  in  fi^  preservation  was  in  Gloucester 
($1479,647),  and  secondly  in-  Seattle,  Wash., 
$336,620. 

The  canning  of  fish  was  introduced  at  East- 
port,  Maine,  in  1843,  lobsters  and  madcerd  being 
preserved  in  this  manner.  Establishments  for 
salmon  canning  were  started  on  the  Columbia 
River  in  1866,  and  at  Klawak>  Old  Sitka  and 
Cook  Inlet  in  Alaska  m:i878  and  1882.  The 
labor  in  these  salmon  canneries  is  chiefly  per- 
formed by  Chinese.  The  sardine  canning  of 
Maine  is  next  in  hnportance  to  the  salmon  can- 
ning of  the  Pacific  coast.  Sardine  is  a  general 
term  applied  to  various  small  fishes,  the  best 
known  bemg  the  youncr  of  the  pilchard  (French) 
and  the  young  of  the  sea-herring  (coast  of 
Maine).  The  fish  are  firtt  frifed  in  oil,  and 
then  placed  in  a  can  with  oil.  Olive  oil  or 
peanut  oil  are  chiefly  used  in  France  for  this 
purpose,  and  cotton-seed  oil  ifi  Maine. 

The- number  of  establishments  engaged  in 
•oyster  canning  in  the  United  States  in  1905  was 
69,  of  which  II  were  in  Maine,  7. in  Florida, 
and  9  in  South  Carolina;  $2^99,563  in  capital 
was  devoted  to  this  industry,  and  the  products 
were  valued  at  $3,986/239,  of  which  two  thirds 
were  produced  in  Maryland.  In.  canning  oysters 
in  large  quaotitiesy  steaxn-  is  employjed,  the 
oysters  being  put  mtor  a>  steatn*tight  box  and 
submitted  to  the  action  of  steam  for  15  minutes, 
by  which  process  they  are  mofe  readily  opened 
and  made  ready  for  canning. 

The  extent  and  importapce  of  the  food  can- 
ning industry  of  the  United  States  may  be  esti- 
mated by  the  fact  that  400,000  persons  are  em- 
ployed in  the  work  of  canning,  manufacture  of 
cans,  packing  boxes,  ?ta  It  wQuld  require  60,000 
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freight  cars  to  transport  a  yearns  product; 
750,ooo»ooo  cans,  2,000,000  boxes  of  tin  plate  for 
the  cans,  and  30,000,000  wooden  packing  boxes. 

6.  Preservation  by  Chemical  Substances, — For 
many  years  it  has  been  the  custom  to  employ 
salt,  sugar,  alcohol,  and  saltpetre  for  the  purpose 
of  preserving  meat  and  fish,  and  some  of  these  sub- 
stances for  the  preservation  of  fruits  and  vege- 
tables, and  no  objection  has  been  made  to  this 
practice ;  but  in  more  recent  times,  and  since  pre- 
served food  has  come  into  more  general  use,  the 
practice  of  using  other  substances  has  also  largely- 
increased.  The  question  whether  the  use  of 
such  articles  for  this  purpose  may  be  injurious 
to  the  health  of  the  consumer  does  not  appear 
to  have  been  yet  satisfactorily  settled.  The  ex- 
periments of  Tunnicliffe  and  Rosenheim  would 
appear  to  show  that  food  mixed  with  boric  acid 
and  borax,  taken  separately  and  together  in 
such  quantities  as  are  ordinarily  employed,  may 
be  eaten  with  impunity,  but  earlier  observers 
liave  arrived  at  contrary  conclusions.  On  ac- 
•count,  therefore,  of  the  possibility  of  the  use 
-of  such  chemicals  in  the  preservation  of  food  by 
persons  wholly  unacquainted  with  their  physio- 
iogical  properties,  legislation  appears  to  be  tend- 
ing in  the  direction  either  of  prohibition  of  the 
use  of  chemical  preservatives  or  of  regulating 
their  use  by  making  their  presence  known  to  the 
consumer.  Many  substances  have  been  experi- 
mented upon  with  reference  to  their  preservative 
quality,  among  which  are  sulphur  dioxide,  sul- 
phites and  bisulphites,  boric  acid  and  its  com- 
pounds, fluorides,  chlorides,  alum,  lime,  sodium 
carbonate,  formaldehyde,  benzoic  and  salicylic 
acid  and  their  compounds.  At  the  present  time 
boric  acid,  salicylic  acid,  and  formaldehyde  ap- 
pear to  be  most  frequently  used. 

Bvric  acid  is  most  often  used  for  the  preser- 
vation of  meats,  certain  kinds  of  fruits  and  cat- 
sup, and  upon  hams  and  fish.  The  latter  are 
found  to  keep  longer  if  the  boric  acid  is  rubbed 
over  the  outside.  Two  grams  per  kilo  is  suffi- 
cient for  fish.  According  to  le  Fere  boric  acid 
is  eliminated  slowly  from  the  systent,  having 
been  detected  in  the  urine  40  to  50  days  after  it 
had  been  taken.  It  does  not  appear  to  interfere 
seriously  with  digestion  so  far  as  could  be  con- 
cluded from  experiments.  Cases  of  flesh  poison- 
ing have  been  reported  from  Switzerland,  where 
tneat  had  been  preserved  with  borates,  which 
had  not  acted  sufficiently  as  preservatives,  but 
had  only  masked  incipient  putrefaction. 

Sulphur  and  its  compounds  have  been  used 
to  some  extent  for  the  preservation  of  food, 
but  not  so  much  at  present  as  formerly.  These 
'Compounds  and  especially  sulphur  dioxide  have 
a  powerful  germicide  action.  Authorities  differ 
as  to  their  physiological  action.  Polli  found 
that  8  to  12  grams  of  sulphite  were  not  injuri- 
ous to  adults.  Ostertag,  Bematzik,  and  Braun 
found  that  one  gram  of  magnesium  sulphite 
•caused  disorders  of  the  stomach  in  women. 
Fischer  found  that  50  per  cent  of  the  preserved 
meat  products  sold  in  Breslau  in  1895  contained 
sulphites,  the  quantity  of  sulphur  dioxide  vary- 
ing from  .34  to  .01  per  cent.  According  to 
Riche,  sulphurous  acid  and  its  salts,  especially 
calcium  bisulphite,  have  a  considerable  action 
on  meat,  altering  its  normal  condition.  This  ac- 
tion causes  changes  in  the  soluble  proteid  sub- 
stances. An  adoition  of  i  per  cent  of  a  sul- 
nhite  to  meat  Is  not  perceptible  to  taste  or  to 


smell.  On  cooking  the  meat  the  sulphite  ta  only 
partially  decomposed  and  expelled.  Fischer 
states  that  meat  containing  more  than  0.1  per 
cent  of  sulphur  dioxide  should  be  regarded  as 
injurious  to  health. 

Salicylic  acid  is  one  of  the  constituents  a£ 
many  of  the  modem  meat  preservatives.  Bersch 
placed  a  portion  of  the  4esb  of  a  recentlx 
slaughtered  animal  in  a  concentrated  aqueous  . 
solution  of  salicylic  add,  and  fotmd  that  after 
four  days  the  exterior  of  the  meat  was  perfectly 
sound,  but  the  interior  showed  signs  of  putrefac- 
tion, and  contained  many  micro-organisms.  He 
therefore  concluded  that  the  preservation  of 
fresh  raw  meat  by  salicylK  acid  was  not  prac- 
ticable. In  such  meat  compounds  as  sausages 
and  potted  meat,  where  the  salicylic  acid  is  uni- 
formly distributed  through  the  mass,  its  germi- 
cidal properties  would  obviously  exert  a  more 
decided  action.  On  account  of  its  decided  taste 
it  cannot  be  used  so  freely  in  meat  preparations 
as  in  other  kinds  of  food  in  which  the  taste  of 
the  preservative  is  concealed.  Here  again  au- 
thorities differ  as  to  the  action  of  this  pre- 
servative on  the  human  economy,  when  used  in 
connection  with  food  substances.  The  Paris 
Academy  has  forbidden  even  the  least  addition 
of  salicylates  to  food,  on  account  of  their  lia- 
bility to  injure  the  kidneys  or  digestive  organs, 
when  any  weakness  of  these  organs  exists. 

Formaldehyde. —  In  recent  years  formalde- 
hyde has  been  introduced  as  a  preservative  in 
consequence  of  its  powerful  antiseptic  action. 
A  proprietary  preservative  known  as  *Carnolin» 
consists  of  a  1.5  per  cent  solution  of  formalde- 
hyde slightly  acidified.  If  exerts  a  decided  anti- 
septic action  on  milk  in  very  small  amounts. 
The  effect  of  salicylic  acid  upon  the  system, 
when  employed  in  the  small  proportions  required 
for  food  preservation  has  not  yet  been  well  de- 
termined, but  its  power  of  forming  insoluble 
compounds  with  proteid  substances,  and  its 
hardening  power  upon  animal  tissues,  would 
seem  to  render  iheat  treated  with  it  much  less 
dig;estible  than  otherwise.  Mahery  and  Gold- 
smith found  that  formaldehyde  in  the  propor- 
tion of  0.2  gram  limited  the  artificial  peptic  di- 
gestion of  blood  fibrin.  Ludwig  states  that 
formalin  is  not  applicable  to  the  preservation  of 
meat  products.  Ehrlich  tried  the  effect  of  an 
8  per  cent,  solution  of  formaldehyde  on  various 
food  substances.  He  found  that  horseflesh  was 
completely  preserved  by  it,  but  that  the  odor  de- 
veloped was  such  that  the  meat  could  not  be 
eaten.  Beef  thus  treated  did  not  develop  this 
odor,  but  was  only  fit  to  be  eaten  for  a  short 
time  after  addition  of  the  preservative,  on  ac- 
count of  the  chemical  changes  which  it  pro- 
duced. According  to  Bloxam  formaldehyde 
causes  fish  to  become  so  hard  as  to  be  unsal- 
able even  if  the  solution  contains  only  one  part 
in  5,000. 

British  Investigation  Relative  to  the  Use  of 
Preservatives. —  A  committee  was  appointed  in 
1899  to  report  to  Parliament  upon  the  •Use  of 
preservatives  and  coloring  matters  in  food,*  the 
object  of  the  investigation  being  to  ascertain: 

1.  Whether  the  use  of  such  materials,  or 
any  of  them,  for  the  preservation  and  colorinjf 
of  food,  in  certain  quantities,  is  injurious  to 
health,  and  if  so,  in  what  proportions  does  their 
use  become  injurious? 

2.  To  what  extent  and  in  what  amounts  are 
they  used  at  the  present  time? 


Digitized  by  V^jOOQlC 


FOODS -RECENT  LEC^ilAtfOW 


This  committee  hejtd  tiiitiy  fearing^  and  ex- 
amined 78  witnesses,  among.  Whom  were  the 
principal  experts  in  EnglAod,  physicians,  health 
officers,  chemists,  grocers,  diarymefl,  and  repre- 
sentatives of  different  food  interests* 

The  committee  reported  that  the^  preserva- 
tives found  in  use  other  than  alehbl^  oils,  vine- 
far,  salt  and  sugar,  were  boric  acid*  and  other 
oron  preservatives,  sulphurous  acid,  arid  sul- 
phites, fluorides,  salicylic  acid,  benzoic  acid,  and 
formalin  or  formaldehyde.  A  list. of  4,351  arti-  . 
des  of  food  examined  at  the  government  labora- 
tory for  preservatives,  was  presented,  of  which 
1,659,  or  39  per  cent,  were  found  to  contain  pre-  ' 
servativcs.  These  consisted  of.  35  different 
kinds  of  food  and  beverages.  The  articles  in 
which  the  greatest  ratio  of  preservatives  was 
found  were  lime  and  lemon  juice,  88.5  per  cent, 
ham  82.7  per  cent,  cream  77.9  per  cent,  marga- 
rine 77.4,  pork-pies  70.8,  cordials  7(w„  bacon 
70.S,  sausages  604,  fruit  syrup  65.?,  butter  57.1. . 

Of  the  1,659  samples  treated  with  preserva- 
tives, 1,249  contained  boron  compounds,  320 
salicylic  acid,  20  formalin  and  143  sulphites. 

The  committee  were  of  the  opinion  that  pre- 
servatives should  not  be  used  in  n^ilk,  since  the 
milk  producer  might  be  liable  by  such  use  to 
protect  him&elf  against  the  immediate  results 
of  scrupulous  cleanliness.  Under  the  influence 
of  preservatives  milk  may  be  exposed  without 
sensible  injury  to  conditions  which  would  other- 
wise render  it  unsalabLe*  .  It  may  remain  sweet 
to  the  taste  and  smell,  and  yet  may  contain  dis- 
ease germs  of  various  kinds,  whereof  the  ac- 
,,*ivity  may  be  suspended  for  a  time  by  the  ac- 
ftion  of  the  preservative,  but  may  be  resumed 
licivore  the  milk  is  digested. 

tHi  following  were  the  general  conclusions 
ol  the  committee,  so  far  as  preservatives  are 
>eonoenied: 

a.  Thai  the  m4  of  fotmaldehyde  or  f ormaliii' 
or  preparations  tnefeol,  in  food  and  drink  be 
absoltitebr  prohibite4f  ^  that  salicylic  .aetd  be 
not  ti&ed  in  a  greater  p^^pqxtion  than  one  gfain 
per  pint  of  liquid  f  ood«  aila  .one  grain  per  po^HKf 
of  solid  food ;  its  presence  i§t  all  cases  to  be  d^- 

•  clared 

b.  That  the  use  of  any  ^resitfrvative  or  color- 
ing matter  whatever  in  milk  ^ered  for  sale 
in  the  United  Kingdom  be  constffiit^d  an  offense 
under  the  food  and  drug  acts. 

c  That  the  only  preservative  ^hicli  k  shall 
be  lawful  to  use  in  cream  be  boric  acid  or  mix- 
tures of  boric  acid  and  borax,  ancf  m  aiik>ont 
not  exceeding  a25  per  cent  expressea  ais^  Soric' 
acid,  the  amoont  of  such  preservative  to  ht 
notified  by  a  label  upon  the  vessel. 

d.  That  the  only  preservative  permitted  to  fee 
used  in  butter  and  margarine,  be  boric  acid,  01^ 
mixtures  of  boric  acid  and  borax,  to  be  used 
in  proportions  not  exceeding  0.5  per  cent  ex- 
pressed as  boric  acid. 

e.  That  in  the  case  of  all  dietetic  prepara- 
tions, intended  for  the  use  of  invalids  or  in- 
fants, chemical  preservadves  of  all  kinds  be 
prohibited. 

The  following  statement  appears  in  the  33d 
annual  report  of  the  State  Board  of  Health  of 
Massachusetts  (igoi).  Got  of  7,323  samples 
of  milk  examined  with  special  reference  to  the 
presence  of  preservatrres,  184,  or  2.5  per  cent, 
contained  formaMdhrde;  42,  or  .6  per  cent,  con- 
tained boric  acid,  aod  7  ootttained  carbonates. 


These  sample!^  Were  all  obtained  m  the  sununer 
months. 

Legislation  Reldfive  to  the  Vs0  of  Preseva- 
tives. —  At  present  Austria  has  no  law  upon  this 
subject.  In  Belgium  the  use  of  preservatives 
in  milk  is  forbidden;  in  Denmark  the  use  of 
all  preservatives  except  salt  in  butter  and  mar- 
garme.  In  France  the  sale  of  food  containing 
either  salicylic  acid  or  formalin  is  prohibited. 
In  Germany,  spoiled  goods  sold  in  a  state  con- 
cealing their  real  condition  make  the  vendor 
liable  to  a  penalty.  The  addition  of  alum,  boric 
acid  and  salicylic  acid  to  wine  is  also  for- 
hidden.  The  following  conclusions  have  been 
reached  by  the  Imperial  Health  Board  of  Ger- 
many regarding  t)ie  use  of  sulphurous  acid  in 
mince  meat: 

(i)  That  mince  meat  can  be  made,  if  kept 
at  a  low  temperature,  to  retain  its  natural  color 
for  more  than  12  hours;  (2)  that  the  addition 
of  preservatives  can  improve  the  natural  color 
of  meat,  but  not  the  meat  itself;  (3)  (hat 
the  consumption  of  mince  meat  treated  with 
acid  salts  may  be  injurious,  especially  to  people 
o(  delicate  health. 

The  Imperial  Health  Board  has  also  con- 
ducted experiments  that  have  shown  danger  in 
the  use  of  boric  acid  and  its  compounds. 

See  Adulteration;  Fish  as  Food;  Food; 
Meat:  Milk;  RsnuGERATioK,  etc. 
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Curers,  Meat  Purveyors,  etc.^  (1901) ;  Mitchell, 
^ Flesh  Foods,  their  Chemical,  Microscopical, 
and  Bacteriological  Examination  >  (1900)  ;Mun- 
son,  <The  Tbedry  and  Practice  of  Military  Hy- 
giene>  (1901) ,'  AJnited  States  Census,  'Fruits 
and  vegetables,  fish  and  oysters,  eanning*  and 
preserving,>  Bulletin  No«  floQi  25  June  igoz, 
SAMUkL  W.  Abbott 
MassachusHts  State  BOUrd  Qf  Health. 

Fooda,  lUetnt  Legislatioii  Rda^jotih^  The 

Food  and  Dfiigg  Act  of  30  June  J906  Commonly 
called  the  ^puf6  food  law,^  forbids  wt  itn-* 
portation  into  the  tjniteed  States,  the  exporta- 
tion from  the  United  States,  the  introduction 
mto  interstate  commeretf^  and_the  manufacture 
and  sale  in  the  District  Oi  Columbiir  asid  the 
Terrltorief,  of  misbranded  aild  adulterated  fo^d 
and  dftfgf.  The  law  is  administ^fed  qndef  the 
direction  of  the  Secretary  of  AgficuH)ire  aiid 
provides  fhat  the  Secretary  of  the  Treasury, 
the  Secretary  of  Agriculture,  and  the  S^er.ejary 
bf  Commerce  and  Labor  shall  make  unP^efm 
niles  and  reffolatloof  for  carrying  out  its  p/(y-. 
visions.  Such  reoufsstions  have  been  made  2lM 
aird' printed,  togefflSer  with  the  act,  for  distribu- 
iibil'  by  the  I>epart«i)S»»  of  Agriculture.  The 
Opinion  of  this  X>epayftfi«tt  regarding  various 
featuresP  of  the  t&w  is  ^(yvessed  in  Food  In- 
spection Decisions  publifih^  from  time  to  time 
from  the  dffice  of  the  SccNStoy.  Under  date 
of  17  Oct.  I9d6j- 40',  f tiles  and' x^iJgalations  for  the 
enforcement  of  the  act^  we^^  sidqpted.  Since 
then,  up  to  23  July  i$»y,,  seV^-  <$<  these  regu- 
lations (Nos.  3,  ,9;,  %.  iT.'.t^  28,  and 
34)  were  amended  By'  Fbbd  Irf^ction  De- 
cisions. These  ametTdm^ilts'  f ef e!r  to  sections 
of  the  law  relating:  to-^th^-  Coflection  of 
Samples,  Change*  m  Fbrih'.  of  Guaranty 
Legend,  Wholesdmette^s'  o^-  .Golp^.-^  AndL 
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Preservatives,  Benzoate  of  Soda,  Labels,  Char- 
acter 6f  Name,  Labeling  of  Derivatives,  Dena- 
turing, and  The  Use  of  Copper  Salts  and 
Sulphur  Dioxide. 

The  organization  which  has  the  enforcement 
of  the  Pure  Food  Law  includes:  (i)  Inspectors 
who  procure  samples  for  analysis  and  informa- 
tion regarding  the  manufacture  and  sale  of  food 
and  drugs ;  (2)  Chemists  and  clerks,  in  the  lab- 
oratories of  the  Bureau  of  Chemistry  in  Wash- 
in^on  and  in  the  branch  laboratories  in  other 
cities,  of  which  19  are  in  operation;  (3)  Board 
of  Food  and  Drug  Inspection,  whose  duties 
are  to  consider  all  questions  arising  in  the 
enforcement  of  the  Food  and  Drugs  Act,  upon 
which  the  decision  of  the  Secretary  of  Agricul- 
ture is  necessary;  to  consider  and  supervise  all 
correspondence  involving  interpretations  of  the 
law;  and  to  conduct  hearings  based  upon 
alleged  violations  of  the  Food  and  Drugs  Act. 
Information  secured  by  the  inspectors  and  lab- 
oratories regarding  violations  of  the  law  is 
reported  by  the  Chief  of  the  Bureau  of  Chem- 
istry to  the  Board  of  Food  and  Drug  Inspec- 
tion, which  when  the  charges  appear  to  be  sus- 
tained, makes  recommendations  to  the  Secretary 
of  Agriculture  regarding  the  exclusion  of  adul- 
terated and  misbrandedfood  and  drugs  offered 
for  importation,  aiid  prosecutions  for  the  sale 
of  domestic  goods  in  violation  of  the  law.  All 
persons  charged  with  violations  of  th6  law  are 
afforded  a  hearing  at  which  they  may  introduce 
testimony.  When  requested,  the  hearing  is  con- 
diicted  personally  by  the  Secretary  of  Agricul- 
ture. The  act  provides  that  its  penahxes  -shall 
not  be  Ti sited  upon  dealers  protected  by  a  guar-  ' 
anty,  and  in  enforcing  the  law  the  Department 
attempts  to  protect  the  retail  dealer  who  may 
be  actmg  in  good  faith,  and  to  place  the  respon- 
sibility upon,  the  ^pper  of  manufacturer 
who  is  aware,  or  should  6^  of  the  nature  of  the 
product  The  enforcement  of  the  law  naturally 
proceeds  along  two  lines ;  First,  products  im- 
ported intb  the  United  States  '  from  foreign 
countries;  and  second,  products  manufaxrtured 
or  sold  in*  the  District  of"  Columbia  or  the  Ter- 
ritories, Introduced  into  interstate  commerce,  or 
exported  from  the  United  States.  In  the  case  of 
imported  ■  foods  and  drugs  no  prosecutions  are 
made.  The*  effort  of  the  Department  in  enforc- 
ing the  la^  is  confined  to  preventing  the  im- 
poftaticHi  o<f  illegal  goods  and  causing  their 
reshipment  beyMid  the  jurisdiction  of  the  united 
States. 

From  the  nature  of  the  case  the  method  of 
inspecting  domestic  foods  .and  drugs  is  neces- 
sarily •  widely  different  from  that  employed 
with  imported  goods.  For  this  purpose  inspec- 
tors--vlwt  all- sections  of  the  country  to  secure 
samples  for  analysis  and  such  information  as 
may  be  required  by  the  Department.  One  in- 
spector is  located  at  each  of  the  branch  labor- 
atories and  others  have  their  headquarters  at 
Burlington,  'W.  Va..  Des'  Moines,  Oklahoma 
aty,  Dallas,  Tucson,  Sah  .Lake  City,  Spokane, 
and  Fargo. 

The  duties  of  the  inspectors  are  as  follows: 
(i)  To  investigate  the  wholesale  and  retail  mar-, 
ket  and  obtain  samples  of  foods  and  drugs' 
shipped  in  interstate  commerce;  (2)  To  inspect 
manufacturing  establishments  and  secure  infor- 
mation in, regard  to  the  nature  of  the  foods 
shipped  in  Interstate  commerce;  (3)  To  inves- 
tigate the  manufacture  and  lisc  of  substances 


which  are  or  maybe  employed  for  the  adultera- 
tion of  foods  and  drugs  and  methods  of  prepar- 
ation which  may  lead  to  the  damage  or 
deterioration  of  foods  and  drugs,  or  to  the  use 
of  improper  materials  in  their  manufacture ;  (4) 
To  inspect  foods  and  dfugs  imported  at  ports 
where  branch  laboratories  have  not  been  es- 
tablished. Special  investigations  are  frequently 
made  concerning  important  questions  concern- 
ing sanitation  and  processes  of  manufacture. 
The  efficient  and  complete  enforcement  of  the 
law  depends  to  a  large  degree  upon  the  original- 
ity and  initative  of  the  inspectors. 

The  law  provides  that  adulterated  or  mis- 
branded  food  or  drugs  sold  or  offered  for  sale 
in  the  District  of  Columbia  or  the  Territories^ 
imported,  delivered  for  export,  or  introduced 
into  interstate  commerce,  may  be  seized  and  dis- 
posed of  by  destruction  or  sale  as  the  court  may 
direct  The  owner  ma^r  in  the  discretion  of  the 
court  be  put  in  possession  of  such  goods,  how- 
ever, on  paying  the  cost  of  the  proceedings  and 
executing  and  delivering  a  bond  that  the  articles 
shall  not  be  disposed  of  contrary  to  the  provi- 
sions^ of  this  act  or  to  the  laws  of  any  State, 
Territory,  district,  or  insular  possession. 

The  act  provides  that  the  determinations  as 
to  adulteration  and  misbranding  shall  be  made 
in  the  Bureau  of  Chemistry  of  the  Department 
of  Agriculture.  In  the  Division  of  Foods  of 
this  Bureau,  there  is  a  special  laboratoiy  for  in- 
vcstigatmg'th*  methods  of  preparation  and  pur- 
iiicavron  of  edible  oils,  fats,  and  waxes. 

In  the  Division  of  Drugs  of  the  same  Bu- 
reau, laboratories  were  established  1  July  1908^ 
as  follows: 

(r)  A  Drug  Inspection  Laboratory,  for  the 
examination  of  drugs  sampled  in  connection 
with  the  enforcement  of' the  Food  arid  Drugs 
Act,  excepting  those  fot  which  special  arrange- 
ment is  made  at  the  branch  laboratories.  This 
inchides  a  general  investi^tiofk  of  drug  pro- 
dncts,  bought  on  the  maricet,  to  determine  tneir 
standard  composition  and  adttltemnts. 

(2)  A  Synthetic  Products  Laboratory,  to 
investi^te  S3mthetic  products  and  preparations 
containing  them,  develop  methods  fof  the  analy- 
sis of  organic  synthesis,  and  study  the  prepara- 
tion of  organic  compounds  and  their  analysis. 

(3)  An  Essential  Oils  Laboratory,  to  inves- 
tigate the  essential  oils  and  products  in  the  man- 
ufacture of  which  the  same  are  used.  This 
necessitates  studies  relative  to  the  chemical  con- 
stitution and  physical  character  of  .essential  oils, 
the  development  of  methods  of  analysis,  and  the 
improvement  of  those  now  existing;  also  the 
study  of  anafyticar.  processes  for  the  examina- 
tion of  products'  containing  essential  oils. 

(4)  A  Pharmacological/ Laboratory,  to  in- 
vestigate the  pharmacological  action  of  drug 
products  under  the  Food  and. Drugs  Act.  This 
includes  a  study  of  the  physiological  and  path- 
ological effects  produced  on  animals  by  the  med- 
icinal substances  which  enter,  into  the.  composi- 
tions of  commercial  drug  products  and  by  the 
derivatives  and  preparations  of  the  same.  See 
Phajimacopceia,  Revision  of. 

There  is  also'  a  Miscellaneous  Division  in  the 
Bureau  of  Chemistry,  the  ^ripcipal  lines  of 
work  of  which  are,  the' examination  aiid  study 
ol  waters,  cattle  foods,  fora^^  crops,  grains, 
insecticides  and  fungicides^;  trade 'Waat68»  and 
certain  l^ygenic  problem^  .    '.- 
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The  Bureau  of  Chemistry  publishes  a  great 
many  bulletins  and  circulars,  a  list  of  which  can 
be  obtained  by  application  to  the  Department  of 
Agriculture. 

In  the  several  States,  lerislation  is  tending 
toward  uniformity  with  the  National  Food  and 
Drugs  Act.  The  following  State  laws  are  typi- 
cal. At  the  time  of  this  puWicaJtion,  the  States 
not  mentioned  below  had  no  'laws  printed  for 

feneral  distribution,   though  in  'ill  the   States 
ood  and  drug  legislation  now  exists  and  is  in- 
crtasmg  in  volume. 

Alabama. —  This  State  has  ,a  special  act  re- 
lating to  the  packing,  branding,  and  weight  of 
packages  of  com  meal. 

Arkansas. —  The  Arkansas  pood  and  Dmgs 
Acts,  28  May  1907,  is  administered  by  the 
State  Coramissioneiis  (Board)  of  Health,  whose 
du^  is  to  examine,  specimems  of  foods  or  drugs 
which  may  be  offered  for  .s;^le  in  violation  of 
the  act.  This  Board  reports  its  findings  to  the 
Commissioner  of  Mines,  Manufactures^  and  Ag- 
riculture, who  prosecutes  offenders.  The  Board 
does  not  undertake  to  make  special  or  individual 
decisions  or  ruHngs,  nor  to  pass  upon  the  form 
or  style  of  particular  labels. 

California,^  H^e,  the  Stite  Board  of 
Heakh,  on  satisfactory  evidence  of  violation  of 
the.  provisions *of  the  General  Food^'Laws,  tes- 
pecting  the  adulteration  or  ^mssfarasding  of 
foods,  reports' such  fads  to  the  idistrict-^ittom^y 
of  the  county  where  the  hiw  Is  yioiaAedi*  after  a 
hearing!  and  the  diatrictrnttomey  prcseculea. 
The  laws  of  this  State  ere  'stroi^  in  their  ^>- 
plication  to  dairy  products  and  wines  especially. 
It  is  unlawful  for  any  person  ^to  produce, 
manufacture  or  prepare  for  sale,  or  to  sell,  or 
otter  for  sale,  or  have  on  hand  for  sale,  any  milk 
or  product  of  milk  to  which  has  been  addedi  or 
that  may  contain,  anv  compound  of  boron,  sal^ 
icylic,  acid,  formaldehyde,  or  other  chemical  or 
substance  for  the  purpose  of  preventing  or  de- 
laying fermentation."  Likewise,  it  is  unlawful 
to  produce,  etc,  any  milk,  cream,  or  condensed 
milk  to  which  any  coloring  matter  has  been 
added  by  any  person,  or  to  which  any  gelatin  or 
other  substance  has  been  added  to  increase  its 
consistency,  or  make  it  appear  richer;  but  it  is 
not  unlawful  to  use  harmless  coloring  matter 
and  common  salt  in  butter  and  cheese.  .  Pure 
wine  in  California  is  defined  as  in  the  laws  of 
the  United  States  relating  to  the  fortification  of 
pure  sweet  wines.  A  uniform  wine  nomencla- 
ture is  in  force,  consisting  of  the  use  of  the 
prefix  «Caf»  oY  «Cala®  to  the  name  of  any  kind, 
type,  or  abbreviation  of  name  of  wine;  as,  for 
example,  «C^lcIaret,*  «Calburgundy,»  «Calaries- 
ling,»  etc.,  in  stamping  or  labeling.  . 

Colorado.  —  Here  no  article  shall  be  deemed 
unbranded  or  adulterated  within  the  provisions 
of  the  General  Food  Laws,  *when  intended  for 
export  to  any  foreign  country  and  pre^red,  or 
packed,  according  to  the  specifications  or  direc- 
tions, of  the  foreign  purchaser,  when  ^o  sub- 
stance is  used  in  the  preparation  or  packing, 
thereof  in  conflict  with  the  laws  of  such  foreign 
country  to  which  said  article  is  intended  to  be* 
shipped ;  but  if  such  article  shall  b^  in  fact  sold, 
or  exposed  for  sale,  or  delivered,  or  given  away, 
or  shipped,  or  offered  for  shipment,  for  use  or 
consumption  within  this,  .State,  then  this  provi- 
sion shall  J  no.t;  exempt  said,  ar^cle  .from  the 
operadcvft  of  aqy  pl.the  provif&v>^sof  thi^  act' 


But  the  same  section  also  provides  that  any 
such  article  must  be  in  the  original  package  and 
subject  to  interstate  commerce  under*  the  fed- 
eral jurisdiction.  Colorado  has  a  strong  enact- 
ment prohibiting  the  sale  of  tainted  or  diseased 
meat.  It  prohibits  preservatives  and  arti^ 
ficiai  coloring  matter  m  sausa^  except  such 
as  may  be  allowed  by  die  -  United  States  De- 
partment of  Agriculture;  and  it  provides  for 
inspection  of  canning  ^nd  simiUar  establish- 
ments, excepting  those  where  the  United  States 
Department  of  Agriculture  maintains  .regular 
inspection. 

Connecticut. -^  This  St^te  has  given  espeeial' 
attention  to  dairy  laws.    It  has  followed- isansr.- 
of    the    food    inspection    regulations  :  and   de*  : 
cisions  of   the   Federal   Department  of   Agri*-. 
culture;  and  provides  minute  instructions  for 
labdioiT  ^^  branding  foods,  and  idmgs  of  all  <  . 
kinds.    Specific  regulations  relate  to  oompoundsr '> 
imitations,  or  blends;  waste  materials;,  coloring, n 
powdering,  coating,  and  stasning;  the  use^  of  t  > 
sugar  in  canned  goods;  mixed  floury  the  labeK 
ing  of  sardines;  mixtures  of  cane : and  maple   ; 
syhip.;   and  the  quantity  of  alcohol  in  drag 
products. 

Ddaware. ^The  adulteration  of  food  and   . 
drugs  is  prohibited  within  the  meaning  of  the  - 
law  of  this  State,  with  the  foltov^g  excmp-  • 
tions:     ^(t)    Where   the   order   caHs  for   an'*' 
article  Off  lood  or  dfug  inferior  to  such  standard"  ^ 
and   such   difference   is   made   known   at   the^' 
time;   (2)  when*  the  article  of  food  or  drug 
is   mixed' with  any  matter  or  ingredient  not^ 
injtirious   to  >  health   and   not   intended    fraud- 
ulently to  increase  its  bulk,  weight,  or  measure, 
or  conceal  its  inferior  quality,  if  at  the  time 
such  article  is  delivered  to  the  purchaser,  it 
is  made  known  to  him  that  such  article  of 
food  or  drug  is  so  mixed.*     Foods  must  be 
labeled  in  compliance  with  Federal  laws.    The 
standard  measure  of  milk  and  cream  is  speci- 
fied as  57.75  cubic  inches  to  the  quart 

District  of  Columbia.  — Wcl^ts  and  meas- 
ures have  special  reflation,  as  in  many  of  tihe 
States.  The  prevention  of  the  sale  of  unwhole- 
some food  and  the  distribution  of  medicinal 
and  poisonous  substances  is  regulated  by  the 
Health  Department- 

Florida. -^  An  elaborate  schedule  of  stand- 
ards of  purity  for  food  products  is  in  force,  . 
as   well   as   a   General  Food   and   Drugs   Act, 
These   standards   are   based   upon   data  repre-  - 
senting  materials  produced  under  American  con-  . 
ditions      and      manufactured      by      American 
processes,    or    representing    suqh    varieties    of   . 
foreign    articles    as    are    chiefly    imported,  for 
American  use.    A  departure  of  the  article  above 
the    maximum    or    below    the    minimum    limit 
prescribed  is  evidence  that  it  is  inferior  or  of 
abnormal  quality.     The  schedule  of  standards 
is  published  by  the  State  Department  of  Agri- 
culture, at  Tallahassee.     The  Pure  Food  Law 
of  Florida  was  amerided  in  1909. 

Georgia.  —  Bulletin  No.  51,  ptiljshed  by  the 
■  Commissioner  of  Agriculture,  in  1910,  contains 
the  rules  and  regulations  of  this  State,  as> 
amended,  relating  to  foods  and  .drupes.  It  con-  . 
tains  also  a  report  .on  all  foods  and  drugs 
inspected  and  analyzed  from  i  June  I9pB,  to 
I  June  1910,  including  the.  names  pf  ma^jjtlac-^ 
turers  and  dealer^.  ;  PauciicAxl^v  attention  has 
been  given  to  the  saVf  of.da9)aged:'Corn,lfwhi<^-. 
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produces  the  disease  pellagra.  The  standards 
of  purity  of  foods  and  drugs  of  the  United 
States  Department  of  Agriculture  are  the  of- 
^cial  standards  of  Georgia.  The  standards  for 
lard,  mixed  edible  fats,  and  cotton-seed  oils, 
however,  are  defined  by  the  Georgia  law. 

Hawaii,  —  The  sale  of  intoxicating  liquors 
that  are  adulterated  is  prohibited. 

Idaho, —  Bulletin  No.  5  of  the  Board  of 
Health,  published  in  Oct.  1909,  gives  the  food 
and  drug  standards  of  this  State.  All  animal 
and  vegetable  products  and  beverages  are 
standardized.  Slaughter  houses,  creameries, 
and  dairies  are  subject  to  careful  regulation; 
and  there  are  general  regulations  in  regard  to 
labeling,  branding,  adulteration,  cold  storage^ 
imitations,  etc. 

Illinois.  —  A  State  Food  Commissioner  looks 
after  the  enforcement  of  the  laws  relating  to 
adulterated  and  unbranded  foods.  Standards 
of.  purity  and  strength  have  been  .  fixed  for 
only  a  few  articles  in  the  act  iself .  The  mak^ 
ing  or  selling'  of  adulterated  spirituous,  malt 
or' vinous  liquors  is  prohibited;  also  the  sale 
of  unclean  or  unwholesome  dairy  products  and 
meats.  A  board  of  live-stock  commissioners 
make,  by  the  State  veterinarian  or  a  live-stock 
inspector,  an  examination  of  animals  which 
atity  believe  to  be  afflicted  with  any  contagious 
or  infectious  disease,  which  would  render  the 
carcasses  unfit  for  human  f ood,^  and  have  power 
to  confiscate  and  kill  such  animals. 

Indiana. --The,  State  Board  ol  Health 
regulates  the  enforcement  of  the  Pure  Food 
Laws  of  this  State  which  were  first  enacted 
in  1907,  following  the  Federal  statute.  The 
Sanitary  Food  Law  of  1909  provides  for  the 
sanitation  of  bakeries,  canneries,  packing 
houses,  slaughter-houses,  dairies,  creameries, 
cheese  factories,  confectioneries^  restaurants, 
hotels,  meat  markets*  and  all  others  food-pro- 
ducing establishments,  and  vehicles  in  which 
food  is  placed  for  transportation.  Section  8 
of  this  law  provides  that  ^'No  employer  shall 
require,  permit,  or  suffer  anv  person  to  work, 
nor  shall  any  person  work,  in  a  building, 
room,  basement,  cellar,  or  vehicle  occupied  or 
used  for  the  production,  preparation,  manufac- 
ture, packing,  storage,  sale,  distribution,  and 
transportation  of  food,  who  is  afflicted  with 
any  infectious  or  contagious  disease.  The  law 
specifically  prohibits  the  use  of  any  arsenic, 
forraaldehycie,  or  antiseptic  injurious  to  health. 
The  Board  of  Health  authorizes  the  issuing 
of  letters  or  orders  by  the  State  Food  and 
Drug  Commissioner,  relating  to  such  subjects 
as  bleached  flour,  alum  in  pickles,  sidewalk 
display  of  food  stuffs,  sausages  with  cereal 
added,  etc.  These  are  for  the  guidance  of  the 
trade. 

Iowa. —  A  ruling  under  the  Pure  Food 
Laws  of  this  State,  points  out  that  this  State 
law  ^^cannot  touch  the  shipment  or  sale  of 
foods  across  the  State  line,  and  that  for  this 
reason,  the  manufacturer  without  the  State  is 
perfectly  safe,  so  far  as  prosecutions  are  con- 
cerned, in  sending  into  this  State  goods  that 
do  not  comply  with  the  Iowa  law.*  The  Na- 
tional and  State  laws  are  quite  different  in 
their  labeling  provisions,  and  goods  sold  in 
this  State  must  bear  the  labels  required  by 
the  State  law.  The  two  laws  are  nearly  alike 
in  regard  to  prohibition  of  ingredients,  such' 
as  chemical  preservatives,  harmful  colors  and 


flavors,  and  similar  adulterations  which  are 
prohibited  by  both  laws.  In  the  case  of  goods 
which,  to  be  legally  sold,  require  specific  form 
of  labels,  the  provisions  of  the  two  laws  are 
different,  and  the  dealer  who  buys  to  sell  again 
inside  this  State  cannot  rely  upon  the  National 
guarantv  for  his  labeling  under  the  Iowa  stat- 
ute. The  laws  of  Iowa  are  strong  in  re^rd 
to  dairy  products;  in  standards  fixed  for  vanous 
kinds  of  vinegar  are  also  notably  complete. 

Kansas,  —  The  Food  and  Drug  Law  of  this 
State  is  almost  an  exact  copy  of  the  Federal 
law,  the  only  difference  as  applied  to  foods 
being  that  in  Section  6,  under  the  definition 
of  food,  as  used  in  this  law,  are  added  the 
words  ^'or  in  the  preparation  of  food.*  These 
added  words  are  meant  to  cover  all  condiments, 
flavors,  extracts,  baking  powders,  and  such 
other  article  as  enter  into  the  preparation  of 
food,  which  is  not  dearly  set  forth  in  the 
national  law.  In  Section  7,  under  *Foods,* 
the  word  ^tainted*  is  inserted  in  the  Kansas 
law,  but  does'  not  appear  in  the  national  law. 
This  is  for  the  purpose  6f  covering  certain 
unwholesome  products  that  may  not  be  decom- 
posed In  the  strictest  ^ense  of  the  word,  but 
which  may  be  tainted  wfth  gases  or  ptomaines. 
Also,  in  Section  8»  the  word  ^arsenic'  appears 
in  the  Kansas  law,  but  not  in  the  national  law. 
The  State  Board  of  Health  enforces  the  law 
under  rules  and  regulations. 

Kentucky, -^Tht  Director  of  the  Agricul- 
tural Experiment  Station  makes  analysis  of 
samples  of  food  or  drugs  which  are  manufac- 
tureid  or  on  sale  in  the  State,  or  are  suspected 
by  the  Board  of  Health  or  Board  of  Pharmacy 
of  being  adulterated  or  misbranded.  He  fixes 
standards  of  purity,  quality,  or  strength  when 
such  standards  are  necessary,  or  are  not  fixed 
by  statute.  The  standards  of  the  United 
States  Department  of  Agriculture  are  followed 
wherever  possible. 

Louisiana.  —  The  food  and  drug  regulations 
of  the  Louisiana  Board  of  Health  have  the 
force  of  law.  They  are  a  lengthy  detailed 
schedule  of  standards  in  connection  with  a 
general  law,  very  nearly  the  same  as  the 
National  Pure  Food  Law. 

Maine.  — The  general  food  laws  of  1907 
closely  follow  the  National  Pure  Food  Law. 
Pure  milk  and  water  are  protected  by  special 
legislation.  Lobster  meat  must  be  sold  in  tfie 
shell,  and  no  person  shall  buy,  sell,  give  away, 
or  expose  for  sale  or  possess  for  any  purpose 
any  lobster  less  than  4JiJ  inches  in  length,  alive 
or  dead,  cooked  or  uncooked. 

Maryland. — The  National  Pure  Food  Law 
is  followed  closely  here  also,  and  is  enforced 
by  rules  and  regulations  of  the  State  Board 
of  Health. 

Massachusetts. —  Laws  relating  to  labeling 
are  well  defined.  The  manufacture  and  sale  of 
cocaine  and  articles  containing  it  are  prohibited. 
Sellers  of  oleomargarine  are  licensed,  but  the 
possession  or  sale  of  imitation  butter  is  pro- 
hibited. The  sale  of  candy  containing  more  than 
I  per  cent  alcohol  to  a  person  under  16  years 
of  age  is  prohibited.  Various  other  articles  are 
the  subject  of  special  enactment,  such  as  vine- 
gar, meats,  dairy  products,  and  fish.  Monthly 
bulletins  are  issued  by  the  State  Board  of 
Health  showing  results  of  inspections. 

Michigan. —  A  Dairy  and  Food  Commissioner 
directs  the  enforcement  of  the  laws  prohibiting 
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and  aiming  to  prevent  adulteration,  misbranding. 
fraud  and  deception  in  the  manufacture  and 
sale  of  articles  of  food 'and  drink,  and  drugs. 
Several  public  acts  refer  specifically  to  various 
articles,  including  buckwheat  flour,  vinegar, 
renovated  butter,  corn  syrup,  ice-cream,  etc. 
The  law  is  published  with  a  digest  of  rulings 
on  some  of  these  articles. 

Minnesota, —  The  laws  here  arc  original  and 
are  both  general  in  terms  and  specific  in  applica- 
tion. Various  articles  of  food  have  received 
special  enactment  for  the  protection  of  the  pub- 
lic against  impurity,  imitation,  and  fraud.  A 
distinction  must  be  made  in  labeling,  for  exam- 
ple, between  pure  honey  and  honey  substitute, 
and  between  raw  linseed  oil  and  boiled  lin- 
seed oil.  The  sale  of  the  veal  of  calves  killed 
when  less  than,  four  weeks  old  is  prohibited. 
There  is  a  strong  act  relating  to  the  inspection 
of  canneries,  and  establishing  a  grade  for. 
canned  fruits  aj^d  vegetables.  Various  rulings 
and  regulations  denne  the  standards  and 
methods  of  labeling  of  other  articles. 

Mississippi— -  A  pure  food  law  was  passed 
here  in  1910,  following  closely  the  Federad  stat- 
ute. The  State  chemist  is  charged  with  its 
enforcement. 

Missouiri. — The  definitions  of  adulteration 
and  misbranding,  and  provisions  relating  to  ex- 
emption imdcr  guaranty,  inspection,  prosecution, 
etc.,  are  the  features  of  this  law,  as  in  nearly 
all  the  States.  The  United  States  standards  of 
purity  have  been  adopted.  There  is  a  special  act 
relating  to  the  inspection  of  apiaries  to  detect 
diseases  among  honey  bees.  There  is  also  a 
Bureau  of  Dairying.  The  Department  of  Food 
and  Drug  Inspection  has  issued  a  handbook  of 
the  laws,  which  are  both  general  and  special, 
wiUi  rules  and  regulations,  standards  for  foods 
and  liquors,  notes  and  comments. 

Montana. —  The  general  food  laws  are  brief. 
The  purity  of  the  water  supply  is  protected  by 
a  strong  special  statute. 

Nebraska. —  Here,  in  addition  to  a  general 
food  law,  the  subject  of  dairies  and  dairy  prod- 
ucts has  received  special  attention. 

Nevada. —  Nevada  passed  a  pure  food  law  in 
1909,  but  it  is  not  published  in  pamphlet  form. 
There  is  an  earlier  statute  (1903)  protecting 
the  water  supply. 

New  Hampshire. —  The  Food  and  Drugs  Act 
(1907)  here  is,  with  one  or  two  exceptions,  like 
the  National  Act,  and  there  is  cooperation  of 
action  between  the  States  and  Federal  authori- 
ties. The  State  Board  of  Health  issued  a 
sanitary  bulletin  under  date  of  Oct  1907,  con- 
taining the  pure  food  and  drug  laws  of  the 
State.  It  is  made  up  of  various  separate  stat- 
utes passed  from  1895  ^o  1907,  inclusive, 
relating  to  candy,  vinegar,  dairy  products,  etc., 
and  also  the  general  act  with  the  rules  and  regu- 
lations for  enforcing  it.  Concerning  the  form 
of  guaranty,  a  special  notice  is  ^iven  to  the  pub- 
lic as  follows :  *For  self-protection,  every  dealer 
in  New  Hampshire  should  demand  of  the  manu- 
facturer or  jobber  a  guaranty  that  the  food 
comoly  with  the  New  Hampshire  laws;  and, 
further,  the  foods  should  be  so  marked,  upon 
their  receipt,  that  he  may  be  able  to  identify, 
conclusively,  the  vendor,  else  he  will  be  deprived 
of  the  protection  provided  for  in  the  guaranty.* 
It  is  also  suggested  that  the  date  of  purchase 
be  marked  upon  the  foods  secured  under  each 


invoice,  and  the  care  be  taken  to  keep  the  ar- 
ticles in  precisely  the  same  condition  as  when 
received. 

New  Jersev.^The  Board  of  Health  pub- 
lishes a  pamphlet  of  the  important  acts  relat- 
ing to  tne  sale  or  distribution  of  food  or 
drugs.  The  National  rules  and  regulations 
and  food  inspection  decisions, .  in  so  far  as 
they  are  applicable  to  the  Food  Law  of  their 
State  (Revision  of  1907)  are  regarded  as  indi- 
cating the  policy  of  the  Board  with  respect  to 
the  enforcement  of  the  act  The  act  contains 
several  distinct  prohibitions  relating  to  the 
manufacture  and  sale  of  various  articles.  The 
laws  of  1886,  1887,  and  1895,  relating  to  imita- 
tion dairy  products,  are  notably  strong;  also 
the  laws  of  1910  relating  to  the  preserva- 
tion of  clams  and  oysters,  and  the  operation 
of  slaughter  houses.  The  Board  enforces  an 
elaborate  schedule  of  food  standards;  vinegar 
and  bread  being  the  subject  of  speaal 
enactments. 

New  York, —  The  Commissioner  of  Agricul- 
ture looks  after  the  enforcement  of  the  laws 
relating  to  pure  foods.  Bread,  dairy  products, 
adulterated  vinegar,  feed  for  animals^  diseased 
animals,  apples,  pears,  peaches  and  (Quinces,  and 
maple  sugar  are  the  subjects  of  special  enact- 
ment; but  the  laws  relating  to  adulteration  or 
misbranding  of  food  and  food  products  rest 
upon  two  brief  sections  following  the  definitions 
of  the  Federal  statutes  in  regard  to  confection- 
ery in  particular  and  foods  in  general.  The  laws 
of  1893,  as  amended  in  1907,  relating  to  unclean 
receptacles  and  places  for  keeping  milk  are 
especially  strong. 

North  Caro/mfl.— The  National  Pure  Food 
Law  is  closely  followed  throughout. 

North  Dakota.— The  general  food  law  de- 
fines the  adulterating  and  misbranding  of  foods 
and  beverages,  specifying  exceptions  in  the 
case  of  candies  and  chocolates,  and  baking  pow- 
ders. The  State  law  of  1907  affecting  dairy 
products,  enforced  by  a  Dairy  Commissioner, 
IS  an  important  feature.  In  Bulletin  112  of  tl>e 
United  States  Department  of  Agriculture,  con- 
taining the  food  legislation  of  the  United  States 
for  the  year  ending  30  June  1907,  is  a  schedule 
of  suggestions  to  those  who  would  comply  with 
the  pure  food  laws,  of  North  Dakota.  The  State 
itself  does  not  furnish  its  food  laws  in  pamphlet 
form;  they  are  found  in  Chapters  195  to  198, 
Laws  of  1907,  and  Chapters  188  and  189,  Laws 
of  1909. 

Ohio. —  The  laws,  decisions,  and  reports  re- 
lating to  pure  foods  and  medicines  in  this  State 
are  notably  full.  They  are  executed  under  the 
supervision  of  a  State  Dairy  and  Food  Com- 
missioner; and  printed  in  his  reports  for  1908 
and  1909,  a  book  of  the  laws  (1910),  and  a 
bulletin  of  patent  and  proprietary  medicines. 
Vinegar,  wines  and  liquors,  clairy  products,  veal, 
candy,  feed,  maple  sugar  and  syrup,  canned 
products,  and  linseed  oil  have  special  provisions, 
in  addition  to  the  general  laws.  Commissioner 
Dunlap  stated  in  his  report  of  1908,  ^Publicity 
is  a  great  help  in  the  enforcement  of  the  food 
and  drug  laws.  A  small  fine  is  easily  paid  and 
soon  forgotten,  but  a  public  condemnation  of  a 
certain  brand  of  foods  not  only  affects  present 
dividends,  but  is  very  likely  to  affect  those  of 
the  future,  and,  in  some  cases,  drives  the  dis- 
honest manufacturer  entirely  out  of  business. 
While  publicity  is  a  powerful  weapon  to  the 
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commissioner,  it  is  one  which  should  be  used 
with  great  care  and  judgment,  for  a  single 
mistake  might  ruin  a  legitimate  and  worthy 
industry." 

Oklahoma, —  A  Board  of  Health,  having 
Food  and  Drug  Inspection  as  part  of  its  duties 
publishes  a  digest  of  the  laws  and  rules  under 
which  it  operates.  There  are  special  provisions 
relating  to  bakeries,  sidewalk  and  floor  dis- 
play, and  slaughter  houses ;  and  rules  and  regu- 
lations for  the  enforcement  of  House  Bill  No. 
404  (approved  20  March  1909)  regulating  the 
manufacture  and  sale  of  food,  drugs,  and  medi- 
cine. The  food  laws  of  1007-08  oi  this  State 
are  set  out  at  length  in  Bulletin  121  of  the. 
United  States  Department  of  Agriculture. 
Bread,  confectionery,  dairy  products,  flavoring 
extracts,  flour,  lard,  preservatives,  spices,  and 
condiments,  are  specially  provided  for. 

Oregon. —  The  food  laws  of  this  State 
(1907)  are  not  published  in  pamphlet  form, 
except  in  Bulletin  121  of  the  United  State  De- 
partment of  Agriculture.  The  provisions  re- 
garding the  licensing  of  6sh  canners,  the  duties 
of  the  Fish  Warden,  the  branding  of  fruit 
boxes,  and  the  inspection  of  orchards  and  pack- 
ing houses,  are  prmted  in  full 

Pennsylvania. —  The  Dairy  and  Food  Di- 
vision of  the  Department  of  Agriculture  pub- 
lishes a  law  bulletin,  containing  State's  Pure 
Food  Act  of  1909*  and  many  special  acts,  to- 
gether with  a  digest  of  numerous  decisions  of 
the  courts  regarding  them.  There  are  separate 
acts  relating  to  milk  and  cream,  non-alcoholic 
drinks,  ice-cream,  fresh  eggs,  lard,  vinegar, 
cheese,  fruit  syrup,  oleomargarine,  renovated 
or  process  butter,  and  fresh  meat,  poultry,  game, 
and  fish.  There  are  also  rules  and  regulations 
issued  by  the  Commissioner,  relating  to  other 
articles  of  food. 

Philippine  Islands. —  Here  the  United  States 
Food  and  Dru^s  Act,  30  June  1906,  is  adored 
in  toto,  exceptmg  that,  instead  of  the  United 
States  Secretary  of  the  Treasury,  the  Secretary 
of  Agriculture  and  the  Secretary  of  Commerce 
and  Labor  making  the  rules  and  regulations  to 
carry  out  the  provisions  of  the  act,  as  in  the 
Federal  law,  this  duty  devolves  upon  the 
Insular  Collector  of  Customs,  the  Director  of 
Health,  and  the  Collector  of  Internal  Revenue 
of  the  Islands. 

Porto  Rico.— The  Director  of  Health,  Chari- 
ties, and  Corrections  is  authorized  to  determine 
whether  refrigerated  meat  majr  or  may  not  be 
supplied  to  institutions  under  his  direction. 

Khode  Island. —  This  State  has  a  pure  food 
law  closely  following  the  Federal  Act,  and 
f^eneral  laws  relating  to  milk,  beef,  and  pork, 
mfectious  and  contagious  diseases,  and  "concen- 
trated commercial  feeding  stuffs.* 

South  Carolina. —  The  definitions  contained 
in  the  National  Act  are  followed  here  in  regard 
to  adulteration  and  misbranding,  labeling  and 
guaranty.  A  special  act  protects  the  water 
supply. 

South  Dakota. —  The  food  and  drug  laws  of 
this  State,  compiled  to  the  close  of  the  legis- 
lative session  of  1909,  are  published  in  pamphlet 
form  by  the  Food  and  Drug  Commissioner. 
The  pure  food  law  is  the  same  as  the  Federal 
statute,  and  the  National  rules  and  reflations 
for  enforcing  it  have  been  adopted  with  addi- 
tions by  the  Commissionet.  Forms  of  labels 
arc  given,  and  rulings  of  the  Commissioner  on 


intoxicating  liquors,  A  special  law  relates  to 
dairy  products,  and  another  presents  a  schedule 
of  food  standards. 

Tennessee. —  The  Federal  law  is  followed 
here.  Standards  of  dairy  products  are  estab- 
lished by  a  special  act. 

Texas. —  ihe  Federal  law  is  followed  here 
by  the  General  Law  of  23  March  1907.  In  addi- 
tion there  are  separate  acts  relating  to  alcoholic 
beverages,  baking  powder,  cider,  coffee,  confec- 
tionery, dairy  products,  extracts,  fish,  flour, 
honey,  lard,  meat,  preserved  fruit  and  vege- 
tables, syrups,  spices  and  condiments,  and  vine- 
far.  These  are  published  in  Bulletin  112,  of  the 
Inited  States  Department  of  Agriculture. 

Utah. —  The  same  class  of  legislation  was 
enacted  in  this  State,  on  25  March  (907,  as  that 
enacted  in  Texas  two  days  before.  Dairy  prod- 
ucts and  meats  have  received  large  consideration. 
An  earlier  law  (1905)  relates  to  renovated 
butter. 

Vermont, —  A  complete  schedule  of  food 
standards,  for  both  animal  and  vegetable  prod- 
ucts (the  latter  including  beverages  of  all 
kinds),  and  for  salt,  and  baking  powders,  is 
pubUsfaed  in  pamphlet  form  whh  the  general 
law  relating  to  pure  food  and  drugs.  The  law 
is  reproduced  from  the  Public  Statutes,  Chap- 
ter 226,  as  amended  by  Acts  of  1908,  and  dis- 
tributed by  the  State  Board  of  Health.  Both 
the  law  itself,  and  the  rules  and  regulations  for 
its  enforcement  are  original  in  form  and  state- 
ment, although  the  effect  is  the  same  as  that  of 
the  Federal  act. 

Virginia.^  The  pure  food  law  of  this  State 
directs  the  Dairy  and  Food  Commissioner,  with 
the  approval  of  the  Commissioner  and  Board 
of  Agriculture  and  Immigration  to  fix  and 
publish  standards  of  food  products,  but  provides 
that  when  standards  have  been  fixed  hf  the 
Secretary  of  Agriculture  of  the  United  States, 
they  shall  be  accepted  as  standards  for  Vir- 
ginia. Such  standards  are  published  by  the 
Virginia  Department  of  Agriculture;  also,  the 
general  law  of  ipio  relating  to  ^concentrated 
commercial  feeding  stuffs,*  the  stock  and 
poultry^  foods  law,  and  sanitary  rules  and 
regulations. 

IVashington. —  The  Federal  law  is  followed 
here,  and  enforced  by  a  Dairy  and  Food  Com- 
missioner. There  is  a  special  statute  relating  to 
dairy  products,  and  rules  and  regulations  aflrect- 
ing  other  products. 

West  Virginia. —  A  condensed  version  of  the 
Federal  act  was  passed  here  in  1907 ;  and  a 
special  provision  relating  to  the  slaughtering  of 
young  calves.  They  are  published  m  Bulletin 
112  of  the  United  States  Department  of  Agri- 
culture. 

Wisconsin. —  A  Dairy  and  Food  Commis- 
sioner {publishes  the  dairy  and  food  laws,  aftd 
the  recisions  of  the  courts  relating  thereto. 
They  were  first  enacted  in  1898,  and  were 
amended  and  added  to  in  1907  and  1909.  The 
law  of  1909,  taking  effect  i  Jan.  1910,  and  pre- 
scribing legal  definitions  and  standards  for  a 
large  number  of  food  products,  is  one  of  the 
most  important  food  laws  ever  enacted  by  a 
State  legislature.  As  stated  by  the  Commis- 
sioner in  his  introduction,  *It  provides  a  ^square 
deaP  for  honest  manufacturers,  jobbers,  retailers 
and  consumers.  It  removes  the  serious  defects 
from  the  Wisconsin  dairy  and  food  laws  which 
Hon.   John   C.   Spooner,   on   the  floor   of  the 
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United  States  Senate^  pointed  out  as  existing  in 
the  National  Food  Law  and  which  he  argued 
with  much  force  might  be  a  menace  to  its  valid- 
ity.* There  are  important  chapters  also  re- 
ferring to  the  sanitary  production  and  distri- 
bution of  food. 

Wyoming. —  A  Dairy,  Food,  and  Oil  Com- 
missioner looks  after  the  enforcement  of  the 
brief  laws  of  tiiis  State  relating  to  pure  foods 
and  beverages.  These  laws  bear  dates  of  1903, 
1905,  and  1907.  They  appear  in  Bulletin  112, 
already  mentioned. 

Foods,  Substitutions  in.— There  are  two 
kinds  of  food  adulterations:  one  harmful;  the 
other  not  necessarily  injurious,  yet  honest  deal- 
ers in  food  compounds  are  endeavoring  to  sup- 
press the  latter,  owing  to  the  fact  that  it  is  a 
coRunercial  misrepresentation.  The  preservation 
and  MeviUing^  of  meat  and  poultry  by  the  can- 
ners  gives  opportunity  for  this  practice.  Al- 
though large  purchasers  of  chickens  and  other 
poultry*  comparativelgr  little  of  this  meat  finds 
its  way  to  market  under  its  proper  designatkxi. 
As  is  shown  by  the  report  on  ^Foods  and 
Food  Adulterants^^  issued  by  the  U.  S.  De- 
partment of  Agriculture,  cans  of  so-called 
chicken  and  turkey,  are  often  filled  with  a 
larg«  admixiture  oi  veal  and  ^rk,  while  the 
meat  of  the  fowl,  finally  finds  its  way  to  cans 
that  bear  the  label  of  ^'pheaSant,^  ^'woodcock,^ 
etc  ^tttry  of  Chicken,^  when  canned  has  been 
found  to  he  chiefly  beef,  a  meat  which  also 
masquerades  as  ^Wild  Bear,^  after  passing 
through  the  hands  of  the  canner. 

The  imitation  of  pdU  de  foies  gras  is  a  trick 
to  which  both  canners  and  chefs  &p  commonly 
resort  that  it  is  now  almost  impossible  to  deter- 
mine whether  it  is  the  fattened  goose  livers  or 
a  cleverly  compounded  substitute.  In  the  can- 
ning of  goose  liver,  pigs'  liver  is  frequently 
introduced,  and  it  is  not  uncommon  for  can- 
ners to  use  a  certain  amount  of  beefs'  liver. 

TJie  practice  of  substituting  horse  flesh  for 
beef  in  canning  became  so  common  prior  to 
191 1  th?lt  boards  of  health  of  several  States  is- 
sued orders  forbidding  the  canning  of  meats 
by  concerns  engaged  in  a  business  requiring 
the  purchase  of  old  horses.  The  use  of  soap- 
powders  in  the  preparation  of  raerangues  for 
pastry  was  also  officially  prohibited  by  health 
authorities.  The  bulk  of  the  caviare  sold  in 
the  United  States  has  never  passed  the  customs 
officials,  but  is  made  in  New  Jersey  and  the 
New  England  States,  where  the  roes  of  other 
large  fish  are  used  as  a  substitute  for  those  of 
the  sturgeon. 

Poods  for  the  Sick.    See  Sick,  Foods  fOK. 

Fool.      Sec  jESTEt. 

Pool  of  Quality,  The,  a  curious  novel  by 
Henry  Brooke,  published  originally  in  five  vol- 
umes (1760-77).  It  was  considered  of  such 
spiritual  value  by  John  Wesley,  the  founder  of 
Methodism,  that  he  prepared  a  special  edition 
of  it  for  the  use  of  his  followers.  Toward  the 
close  of  the  book  its  mysticism  becomes  exceed- 
ingly exalted  and  visionary,  suggesting  the  au- 
thor's acquaintance  with  the  teachings  of  the 
German  mystic,  Jacob  Boehmew 

Fool's  Errand,  A,  a  story  by  Albion  W. 
Tourgee,  published  in  1879*  It  is  the  first  of  a 
series  dealing  mainly  with  events  cofmected  with 
the  Civil  War.  «Thc  Fool*  is  Comfort  Sor- 
vosse,   a   Union   colonel,   who   removes    from 
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Michigan  to  a  southern  plantation  after  peace 
is  declared.  The  story  of  his  reception  there 
and  the  diffictdties  encountered,  arising  out  of 
old  prejudices  upon  the  one  hand  and  his  own 
training  and  convictions  upon  the  other,  is  told 
with  much  detail  and  strong  local  coloring. 

Fools,    Feast    of.     Festivals,    under    this 
name  were  regularly  celebrated,  from  the  sth 
to  the  i6th  century,  in  several  countries  of  Eu- 
rope, by  the  clergy  and  laity,  with  the  most  ab- 
surd ceremonies,  and  form  one  of  the  strangest 
phenomena  in  the  history  of  mankind.    Among 
the  heathen  festivals  which  the  Christians  could 
not  easily  abolish,  were  the  Saturnalia,  which,  in 
the  confusion  of  all  distinctions  of  ranks,  and  in 
extravagance  of  merriment,  exceeded  the  gayest 
carnivals.  The  feast  of  fools,  among  Christians, 
was  an  imitation  of  the  Saturnalia,  and,  like  this, 
was  celebrated  in  December.   The  chief  celebra- 
tion fell  upon  the  day  of  the  Innocents,  or  upon 
New  Years  Day;  but  the  feast  continued  from 
Christmas  to  the  last  Sunday  of  Epiphany.    At 
first  only  the  boys  of  the  choir  and  young  sa- 
cristans played  the  principal  part  in  them;  but 
afterward    all    the    inferior   servants   of  the 
Church,  and  even  laymen,  engaged  in  them,  while 
the  bishop,  or  the  highest  clergyman  of  the  place, 
with    the  canons,   formed  the  audience.    The 
young  people,  who  played  the  chief  parts,  chose 
from  among  their  own  number  a  bishop  or  arch- 
bishop of  fools,  or  of  unreason,  as  he  was  called, 
and  consecrated  him,  with  many  ridiculous  cere- 
monies, in  the  chief  church  of  the  place.    This 
officer  then  took  the  usual  seat  of  the  bishop,  and 
caused  high  mass  to  be  said,  unless  he  preferred 
to  read  it  himself,  and  to  ^Ve  his  blessmg  to  the 
people,  which  was  done  with  the  most  ridiculous 
ceremonies.    During  this  time  the  rest  of  the 
performers,  dressed  in  different  kinds  of  masks 
and  disguises,  en^ged  in  indecent  songs  and 
dances,  and  practised  all  possible  follies  in  the 
church.    Except  from  their  association  \rith  the 
Saturnalia  nothing  is  known  of  the  origin  of 
these  extravaganaes,  which  appear  to  have  been 
very  ancient  The  most  celebrated,  and  probably 
one  of  the  most  ancient  of  these  festivals,  was 
held  in  the  city  of  Sens,  in  France.    By  an 
ordinance  in  1245,  intended  to  abolish  it,  it  is 
alluded  to  as  a  very  ancient  celebration.    So 
general  was  the  cnstom  of  these  celebrations  in 
France,  that  it  is  said  there  were  few  towns  at 
the  end  of  the  17th  or  even  as  late  as  the  middle 
of  the  i8th  century,  in  which  associations  did 
not  exist.    Similar  antics  seem  to  have  been 
played  in  other  countries,  as  Germany,  England, 
and  Scotland,  but  it  is  to  be  hoped  that  the 
height  of  profanity  reached  in  some  of  the  ex- 
tant liturgies  and  rubrics  was  not  commonly  at- 
tained in  these  fooleries.    The Jite  des  fous  at 
Sens  was  suppressed  in  IS47-    These  fetes  were 
frequently  prohibited,  but  until  the  Reformation 
period,  when  diey  wereconsidered  dangerous  by 
the  ecclesiastical  authorities,  they  were  commonly 
tolerated  To  account  for  these  celebrations,  so 
opposed  to  all  oar  ideas  of  religion,  decency, 
and  common  sense,  we  must  transfer  ourselves 
to  times  when  men  eotnbined,  with  childish  sim- 
plicity, the  most  ridiculous  whh  the  noblest  sub- 
IQCts;  and  often  with  less  injury  than  we  should 
supfiose  to  the  latter.  Similarly,  grotesque  or  in- 
decent figures  are  to  be  seen  among  the  sculp- 
tnres.of  old  Gothic  churches,  and  may  not  nnfre- 
quently  be  detected  in  the  work  of  the  large 
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initial  letters  of  the  breviaries  and  religious 
books  of  this  period. 

Foors  Parsley.     See  Dog  Parsley. 

Foot,  Solomon,  American  statesman:  b. 
Cornwall,  Vt.,  19  Nov.  1802;  d.  l866.  He  was 
graduated  at  Middlebury  College  in  1826  and  in 
183 1  was  admitted  to  the  bar,  and  settled  in 
Rutland.  For  several  terms  he  represented  the 
town  of  Rutland  in  the  Vermont  legislature,  and 
in  1842  and  again  in  1844  was  elected  a  repre- 
sentative in  Congress.  From  185 1  till  his  death 
he  sat  in  the  United  States  Senate  where  he 
made  many  important  speeches,  and  bore  a  con- 
spicuous part  in  the  Lecompton  debate  of  1858. 

Foot.  In  the  ftuman  foot  the  bony  struc- 
ture is  made  up  of  three  divisions,  the  tarsus, 
metatarsus,  and  phalanges.  Seven  bones  form 
the  tarsus ;  the  bs  calcis  or  heel-bone,  the  largest 
and  strongest  of  all,  carries  the  principal  part  of 
the  body's  weight.  On  its  posterior  surface  the 
large  muscles  of  the  calf  find  their  attachment 
through  the  tendon  Achillis.  Half  in  front  of  the 
OS  calcis  and  superimposed  upon  it  is  the  next 
largest  bone,  the  astragalus.  This  bone  bears 
directly  the  weight  of  the  body  through  the 
large  leg-bone,  the  tibia,  resting  on  the  upper 
surface.  On  the  outer  side  in  front  of  these  two 
bones  is  the  cuboid,  and  on  the  inner  side  the 
scaphoid  or  navicular  bone.  In  front  of  the 
scaphoid  there  are  the  three  small  cuneiform 
bones,  internal,  middle,  and  external.  These 
three  bones  with  the  cuboid  form  articulations 
with  the  next  row  or  division.  The  metatarsus 
is  formed  of  five  so-called  long  bones;  that  is, 
each  bone  has  a  shaft  and  articulating  extremi- 
ties. To  each  of  these  is  joined  one  of  the  next 
division  or  phalanges.  These  are  also  long 
bones,  the  great  toe  made  up  of  two  bones,  and 
the  others  of  three  each.  Strong  ligaments  bind 
these  bones  to  one  another  in  such  a  way  as  to 
form  and  maintain  an  arch  from  before  back- 
ward, and  somewhat  from  side  to  side,  the  points 
of  contact  with  the  ground  being  only  with  the 
OS  calcis  behind  and  the  metatarsus  and  phal- 
anges in  front  —  the  so-called  ball  of  the  foot. 
By  this  arrangement  shock  is  transmitted  through 
an  arch  or  spring,  pads  at  these  two  points  also 
further  eliminating  jars.  The  sole  of  the  foot 
is  also  covered  with  small  muscles,  which  move 
the  toes,  and  tendons  that  Hex  the  toes  and  ex- 
tend the  foot  on  the  ankle.  Across  the  dorsum 
or  instep  pass  the  flattened  tendons  that  ilex  the 
foot  and  extend  the  toes.  The  chief  artery  to 
the  sole  comes  down  on  the  inner  side  of  the 
heel,  passing  across  to  the  outer  side,  then  arch- 
ing across  to  the  inner  side  again,  giving  off 
branches  to  the  toes.  On  the  dorsum  the  main 
artery  comes  to  the  surface  at  the  instep  and 
forms  an  arch  of  supply  to  the  toes.  The  nerves 
on  both  surfaces  closely  follow  the  arteries. 

Among  the  lower  animals,  monkeys  have  feet 
that  approach  nearest  to  those  of  the  human. 
T-he  separation  of  the  great  toe,  in  a  way  cor- 
responding to  the  thumb,  and  the  absence  of  the 
arch  are  the  points  of  .difference.  In  many  of 
the  animals,  as  in  the  cat  tribe,  there  is  a  greater 
or  less  tendency  toward  a  rudimentary  inner  toe, 
and  an  increase  of  the  function  of  the  ball  of 
the  foot,  with  2e  lessening  of  the  importance  of 
the  heel.  In  the  cattle  and  equines  the  toes  are 
fewer,  and  the  nails  or  claws  become  converted 
into  hoofs.  The  horse  walks  on  the  end  of  his 
single  digit. 


In  measure  of  length,  the  name  foot  is  de- 
rived from  the  length  of  the  human  foot,  contain- 
ing 12  linear  inches.  Square  foot  is  a  square 
whose  side  is  one  foot,  and  is  therefore  equal  to 
144  square  inches.  Cubic  foot  is  a  cube  whose 
side  is  i  foot,  and  the  cube  contains  1,728  cubic 
inches.  The  foot  is  a  common  measure  in 
various  countries,  but  its  dimensions  often  vary 
somewhat.  In  poetry,  a  measure  consisting  of  a 
variety  of  syllables,  two,  three,  or  four,  in  com- 
binations of  long  and  short,  or  accented  and  un- 
accented syllables.  The  number  of  possible  vari- 
eties  of  feet  is  reckoned  at  28.    See  Rhythm. 

Foot  and  Mouth  Disease.    See  Murrain. 

Foot-pound,  the  unit  of  work  or  of  en- 
ergy that  is  commonly  used  in  engineering  cal- 
culations in  England  and  the  United  States. 
It  is  defined  as  the  quantity  of  work  expended  in 
raising  a  weight  of  one  pound  through  a  vertical 
distance  of  one  foot.  As  the  attraction  of  the 
earth  for  a  pound  of  matter  varies  somewhat 
in  difiterent  latitudes  and  at  different  heights  ' 
above  the  sea,  the  foot-pound  is  subject  to  cor- 
responding variations  as  we  pass  from  one  lo- 
cality to  another.  To  give  the  unit  greater 
definiteness  it  has  been  proposed  to  define  it 
as  the  quantity  of  work  done  in  raising  one 
pound  of  matter  through  a  vertical  distance  of 
one  foot,  at  the  level  of  the  sea  in  latitude  45". 
This  definition  differs  from  the  ordinary  one, 
it  will  be  observed,  solely  by  specifying  the  lo- 
cality at  which  the  experiment  is  supposed  to  be 
performed.    See  UNrrs. 

Foot-rot,  a  disease  in  the  feet  of  sheep, 
the  more  common  form  of  which  is  an  inordinate 
growth  of  hoof, '  which  at  the  toe,  or  round 
the  margin,  becomes  turned  down,  cracked,  or 
torn,  thus  affording  lodgment  for  sand  and  dirt. 
In  the  second  form  of  the  disease  the  foot 
becomes  hot,  tender,  and  swollen,  with  ulcera- 
tions between  the  toes,  followed  by  the  sprout- 
'  ing  of  proud  flesh.  The  inflammation  is  due  to 
suppression  of  the  secretion  of  the  gland  be- 
tween the  toes,  usually  the  result  of  standing  too 
much  in  wet  ground.  The  best  remedy  is  to 
pare  away  the  diseased  and  ragged  parts  of 
the  hoof,  thoroughly  applying  a  lotion  made  bsr 
dissolving  one  pound  of  blue  vitriol  in  a  quart  of 
water,  and  keeping  the  animal  always  in  a  dry 
place. 

FootrwalL  In  mining  language,  the  foot- 
wall  of  a  vein  is  the  rock  boundary  of  .its  lower 
side,  the  side  on  which  a  miner  would  stand  in 
breaking  down  the  ore.  The  term  is  also  used 
in  speaking  of  a  fault  or  rock  dislocation,  the 
foot-wall  of  a  fault  being  formed  by  the  edges 
of  the  rock  strata  that  underlie  the  plane  of 
displacement.  See  Fault;  Mining;  Ojl*:  P'- 
posrr. 

Foota-Jallon.     See  Futa-Jallon. 

Football  in  America,  as  in  England,  is  of 
different  varieties,  but  by  far  the  most  prom- 
inent is  the  game  playfed  in  the  colleges. 
This  type  is  the  outgrowth  of  the  English 
Rugby  and  still  possesses  points  of  similar- 
ity to  the  game  from  whicJi  it  was  derived. 
Association  football  is  played  in  atid  around 
some  of  the  mill  towns  where  the  foreign  popu- 
'  lation  predommates,  and  previous  to  1870  a  mon- 
grel  kind  of  football  made  up  of  a  combination 
of  Association  and  Rugby  had  some  vogue,  and 
was  the  original  form  of  the  sport  in  America 
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The  type,  however,  known  as  American  foot- 
ball suggests  now  only  one  variety  and  that  is 
the  one  mentioned  above  as  prevailing  in  colleges 
and  universities.  This  sport  draws  to  each  of 
its  chief  annual  contests  from  25,000  to  40,000 
spectators.  During  fts  season,  which  consists 
of  October  and  November,  it  temporarily  eclipses 
all  other  athletics  in  interest.  For  this  reason 
it  is  the  money  maker  in  college  athletics,  in  a 
great  number  of  universities  the  receipts  from 
the  football  contests  practically  supporting  the 
other  athletic  branches  throughout  the  year. 

This  sport,  developed  as  it  now  stands,  was 
originally  introduced  into  American  colleges  by 
Harvard,   whose   team,    having   visited   Canada 
and  played  under  the  Canadian  rules,  became 
enamored  of  the  style  of  the  English   Rugby, 
and,  although  in  1875,  as  a  matter  of  considera- 
tion for  her  ancient  rival,  Yale,  Harvard  agreed 
to  compromise  between  what  was  then  known 
as    American    football   and   English   Rugby,   in 
the  next  year,  1876,  both  teams  adopted  the  Rug- 
by Union  rules  as  they  stood  at  that  day.    Un- 
fortunately for  the  peace  of  mind  of  the  legisla- 
tors, but  probably  fortunately  in  another  way, 
in  that  the  final  result  was  the  development  of 
still,  another    distinct    type    of    football,    there 
were  no  traditions   in  America   regarding  the 
English   Rugby  code  and  what  was   forbidden 
by  letter  was  accepted  as  barred,  whereas  any- 
thing that  was  not  thus  distinctly  prohibited  the 
American  player  thought  was  perfectly  legiti- 
mate.    Contentions  arose   over  the  interpreta- 
tion of  the  rules  and  these  discussions  led  to 
conventions,  and,  in  the  settlement  of  the  prob- 
lems arising*  the  rules  rapidly  multiplied,  until 
in  a  few  years  there  were  more  than  twice  the 
original   number,     Ayhile   this   was   happening, 
some  of  the  old  English  rules  apparently  became 
dead     letters    and    were,    therefore,    dropped. 
When    captains   and    players    attended   any    of 
these  conventions  it  was  only  hun3a.n  that  thc^ 
should  contend  for  possible  advantages  for  their 
own  teams  rather  than  for  the  improvement  of 
the  gSLtne  as  a  sport  and  this  led  to  the  appoint- 
ment  of  an  advisory  committee  of  graduates. 
In   their  hands  was  placed  the  matter  of  rules 
to  this  extent,  that  yearly  they  met  and  recom- 
mended changes  which  were  then  submitted  to 
an  intercollegiate  association  for  discussion  and 
usually  for  approval.     This  lasted  as  long  as 
there  was  an  intercollegiate  association  or  league 
of   colleges  indulging  in  football.     This  league 
finally  dissolved  and  for  the  season   following 
there    were   two.  codes   of   rules   in    existence 
adopted  by   two   different   sets  of   universities. 
This   was  wholly  unsatisfactory  and  led  to  the 
intervention  of  the  Uniyersity  Athletic  Club  of 
New   York.     This  club  selected  football  enthu- 
siasts and  asked  from  them  a  recommendation 
as  to  a  code  of  rules.    These  gentlemen  met  and 
framed  such  a  code,  which  was  then  adopted  by 
the    various   colleges    throughout    the   country. 
This    method   of   procedure   lasted   for   several 
year.«i,  even  ^£ter  the  dissolution  of  the  Univer- 
sity Athletic  Club,  and  it  is  from  this  body  that 
the    football   rules  emanated,  until   at   the  end 
of   the   season  of  1905  a  general  conference  of 
colleges  not  represented  upon  the  Rules  Com- 
mittee    appointed    seven    delegates    with    whom 
the  old  comrnfttce  amalgamated,  forming  a  new 
committee    of    14.     This   committee    made   the 


rules  for  1906  and  introduced  what  was  known 
as  the  lo-yard  rule,  which  practically  did  away 
with  the  old  mass  plays  that  had  caused  the 
game  to  become  too  contracted. 

As  for  a  brief  description  of  the  game  and 
the  way  in  which  it  is  played,  the  follawing 
gives  the  main  points: 

The  game  is  played  on  a  field  rectangular 
in  shape,  160  feet  wide  and  330  feet  long.  The 
outline  of  this  field  is  made  by  heavy  white  lines 
marked,  as  are  the  lines  in  a  tennis  court,  with 
lime.  This  field  is  also  traversed  by  transverse 
lines  five  yards  apart  marked  for  the  conven- 
ience of  the  referee  in  judging  the  distance 
gained  or  lost  by  either  side.  In  addition  to 
these  transverse  lines  the  field  is  marked  by 
longitudinal  lines  also  five  yards  apart  in  order 
to  assist  the  referee  once  more  in  measuring 
distance  rapidly  with  his  eye.  This  latter  mark- 
ing was  rendered  necessary  by  a  rule  providing 
that  within  that  section  of  the  field  the  quarter- 
back may  run  with  the  ball  provided  he  goes  a 
certain  distance  out,  that  is,  toward  the  side 
line,  from  the  man  wlio  puts  the  ball  in  play  in 
the  centre.  This  same  five  yard  distance  gov- 
erns a  forward  pass.  The  lines  which  mark 
the  ends  of  the  field  are  called  goal  lines,  and  in 
the  middle  of  each  is  a  goal  made  by  erecting 
two  posts  18  feet,  6  inches  apart  with  a  cross 
bar  10  feet  from  the  ground.  The  ball  is  a 
prolate  spheroid  in  shape  consisting  of  a  rub- 
ber bladder  in  a  leather  cover. 

The  game  is  played  by  11  men  on  a  side, 
these  II  men  being  called  a  team.  For  the  pur- 
pose of  general  distinction,  although  different 
formations  are  possible,  the  seven  men  who  play 
in  the  forward  line,  that  is  on  a  line  with  the 
ball  when  it  is  put  in  play,  are  called  the  rushers, 
the  men  behind  them  the  backs.  The  distin>- 
guishing  terms  for  the  men  in  the  line  are  oi 
interest.  First  there  is  the  centre  rusher,  or 
centre,  or  snap-back,  which  term  designates  the 
man  who  stands  in  the  middle  of  the  line  and 
usually  puts  the  ball  in  play  in  a  scrimmage. 
The  men  on  his  right  and  left  are  called  guards, 
the  men  next  beyond  them  towards  the  ends 
are  called  tackles  and  the  two  men  on  the  ends 
of  the  line  are  called  the  ends.  The  man  close 
behind  the  centre  rusher  is  called  the  quarter- 
back. The  two  raea  some  feet  behind  him  arc 
called  the  half-backs  and  the  fourth  man  be* 
hind  the  line  is  called  the  full-back.  In  execut* 
ing  various  plays  the  men  take  up  different  po- 
sitions on  the  field,  but  they  are  usually  distin- 
guished by  their  positions  as  above. 

The  game  is  started  by  placing  the  ball  in 
the  middle  of  the  field  and  a  man  of  the  side 
in  possession  must  then  kick  it  at  least  10  yards 
into  the  territory  of  the  opponents,  his  own 
men  being  behind  him  when  he  kicks  the  ball 
and  the  opponents  standing  at  least  10  yards 
back  from  the  middle  line  of  the  field.  The 
choice  of  goals  and  the  possession  of  the  ball 
having  been  determined  by  the  toss  of  a  coin, 
the  side  winning  has  the  privilege  of  thus 
either  kicking  off  or  selecting  cither  goal.  When 
the  ball  is  once  kicked  off  any  man  who  is  on 
side,  that  is,  between  the  ball  and  his  own  goal, 
may  secure  it  and  run  with  it  and  when  he  is 
thus  running  may  be  tackled  l)y  his  opponents 
and -brought  to  a  stop.-  If  he  is  .thus  tackled 
and  stopped   he  calls   ®down^  and  the  ball  is 
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E laced  on  that  spot  for  a  scrimmage.  When  the 
all  is  thus  down  the  two  teams  line  up  opposite 
each  other,  the  side  with  the  ball  endeavonng  to 
protect  its  men  so  that  one  of  the  backs  may  be 
able  to  secure  the  ball  and  make  a  run  with  it, 
kick  it,  or  pass'  it,  while  members  of  the  op- 
posing side  are  endeavoring  to  break  through 
and  stop  this.  The  men  of  the  side  which  has 
the  ball  in  its  possession  may  not  use  their 
hands  or  arms  to  obstruct  their  opponents,  but 
may  do  this  with  the  body  only.  The  players 
of  the  side  not  in  ^ssession  of  the  ball  on  the 
other  hand  are  privileged  to  use  their  hands 
and  arms  to  break  through  the  ranks  of  their 
opponents.  The  man  who  has  the  ball  in  hjs 
possession,  that  is  running  with  it,  may  use  his 
hands  and  arms  to  ward  off,  Uie  opponents,  but 
the  rest  of  his  side  may  not.  The  play  thus  con- 
tinues by  a  succession  of  downs  and  runs  in- 
terspersed with  kicks,  for  a  side  may  kick  or 
pass  the  ball  under  certain  limitations  instead  of 
running  with  it  if  they  so  desire. 

In  order  to  prevent  a  side  holding  the  ball 
indefinitely  without  making  progress  there  is  a 
rule  providing  that  in  3  attempts  the  side  must 
advance  the  ball  jo  yards  or  surrender  it  to  the 
opponents.  For  this  reason  it  is  quite  custom- 
ary after  two  attempts,  if  the  desired  gn'ound 
lias  not  been  gained,  for  the  side  in  possession 
to  kick  the  ball,  thus  transferring  it  to  the 
possession  of  their  opponents  as  far  into  the  op- 
ponents' territory  as  possible.  One  forward 
pass  is  allowed  to  ^  scrimmage  under  certain 
restrictions,  and  a  kicked  ball  striking .  the 
ground  puts  all  the  players  of  the  kicker's  side 
«on  9ide,»  otherwise  a  man  who  gets  ahead  of 
the  ball  when  last  touched  by  one  of  Iris  own 
side  behind  him  may  not  touch  the  ball.  When 
the  ball  goes  across  the  side  line  it  is  out  of 
bounds  and  if  it  has  gone  out  of  bounds  through 
being  kicked,  it  belongs  to  the"  opponents,  but  if 
a  man  carries  it  out  of  bbunds,  in  his  posses- 
sion, his  own  side  has  the  right  to  it.  The  ball 
is  brought  back  to  the  spot  where  it  crossed  the 
line  and  is  put  in  play  by  the  holder  walking  in 
a  certain  distance  and  putting  it  on  the  ground 
for  a  scrimmage  as  already  described. 

The  game  thus  proceeds  until  the  ball  ap- 
proaches one  or  the  other  goal  line  and  here  be- 
gins tbe  question  of  generalship  for  scoring.  If 
the  ball  be  kicked  by  a  drop  kick  over  the  cross 
bar  of  the  opponent's  goal  it  counts  the  side  thus 
kicking  it  four  points.  If  the  ball  be  carried  by 
tfee  p'ktyer  of  that  side  across  his  opponent's  goal 
line  or  secured  by  him  after  it  has  been  kicked 
across  it  scores  a  touch-down,  which  counts  five 
points  and  also  entitles  the  side  making  it  to  a 
try  at  goal.  This  is  performed  either  oy  kick- 
ing the  ball  out  to  a  player  who  catches  it  and 
makes  a  mark  with  his  heel,  the  ball  then  being 
kicked  from  any  point  behind  that  mark,  or 
being  brought  directly  out  by  a  player  of  the 
side  which  has  touched  it  down  and  held  on 
the  ground  for  another  of  his  side  to' kick.  In 
either  event  -if  the  touch-down  be  converted  into 
a  goal  by  the  kicking  of  the  ball  over  the 
cross  bar  it  adds  an  additional  point  for  this 
scoring. 

There  is  one  other  possible  means  of  scor- 
ing and  that  is  when  a  side  is  pressed  by  tiie 
opponents,  and,  instead  of  the  opponents  secur- 
ing the  ball,  the  defenders  of  the  side  secure  it 


and  either  kick,  pass,  or  carry  it  across  their 
own  goal-line  and  touch  it  back  behind  their  own 
goal.  This  entitles  them  to  carry  the  ball  out  25 
yards  for  a  kick.  The  opponents  stand  on  the 
25  yard  line  while  this  Kick  is  made.  This 
safety,  however,  as  it  is  called,  counts  two  points 
against  the  side  making  it. 

The  game  is  divided  into  2  halves  of  35 
minutes  each  with  a  lo-minute  intermission,  and 
the  side  which  has  scored  the  greater  number 
of  points  at  the  end  of  the  full  period  of  play 
wins  the  game. 

.  American  football,  while  it  started  from  th^ 
English  Rugby  Union  rules,  has  developed  in 
many  directions  so  that  the  game  would  not  now 
be  recognizable  to  an  Englishman.  The  one 
thing  that  he  would  see  that  possibly  reminded 
him  of  Rugby  would  be  that  occasionally  a 
man  runs  in  the  open  field  with  the  balL  But 
the  various  formations  and  the  tactics  adopted 
would  puzzle  him  exceedingly.  Like  the  Rugby 
Union,  however,  there  is  some  kicking  in  it, 
but  far  less  than  in  the  English  Association. 
In  the  English  scrimmage  the  two  lines  of  for- 
wards  push  until  the  ball  pops  out  somewhere^ 
whereas  in  the  American '  scrimmage  the  man 
in  the  center  who  has  possession  of  the  ball 
snaps  it  out  with  his  hand  whenever  he  is 
ready  to  do  so  to  the  quarter-back  who  stands 
directly  behind  him  and  this  man  passes  it  to 
some  other  player  of  his  own  side.  This  enables 
the  Americans  to  carry  out  their  very  elaborate 
system  of  plays  because  the  ball  can  be  abso- 
lutely directed  at  any  time  to  any  spot.  So 
perfect  has  this  development  become  that  the 
quarter-back  gives  signals  for  the  plays  by 
means  of  whieh  signals  the  ehtn-e  team  knows 
exactly  what  man  is  to  receive  the  ball  and 
where  he  is  to  run  with  it  when  he  has  re- 
ceived it.  Thus  the  others  may  assist  him  very 
materiaHy  in  making  his  gain.  Some  idea  of 
the  variety  of  plays  can  be  gathered  from  the 
fact  that  teams  can  without  difficulty  execute  no 
less  tban  40  or  50  plays,  each  distinct  from  the 
other:  It  is  not  difficult  to  imagine  that  with 
this  liighly  developed  form  0?  attack  a  most 
thoron^  and  well-studied  plan  of  defense  is 
equally  necessary.  It  is  also  not  difficult  to 
understand  that  this  development  on  both  sides 
has  jrought  about  specialization  in  the  work  of 
various  payers  so  that  almost  every  position  oil 
the  field  has  a  distinct  line  of  duties  which  it^ 
incumbent  must  be  able  to  perform  with  skill 
and  accuracy.  The  signals  ar^  <juite  elaborate 
codes,  devised  for  easy  memorizing,  but  at  the 
same  time  sufficiently  intricate  and  bewildering 
as  to  render  the  liability  of  discovery  by  the 
opponents  very  small. 

In  the  American  game  the  quarter-back  usu- 
ally gives  these  signals,  although  the  captain 
sometimes  prefers  to  give  them  himself. 

The  history  of  the  game  in  America  as  in 
England  and  elsewhere  has  been  one  of  dis- 
cussion and  opposition,  the  latter  coming  from 
those  who  believe  that  the  sport  is  too  stren- 
uous. Kingly  edicts  were  issued  in  the  old  days 
in  England  and  in  the  United  States  State  leg- 
islatures bave  been  asked  at  various  times  to 
forbid  the  pastime.  Yet  it  has  lived  on.  In 
America  the  game  has  had  already  three  great 
epochs  as  it  were.  The  first  in  the  eighties 
when  the  vblock  game'  was  legislated  out  ol 
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existence,  then  in  the  early  nineties  when 
cmomentum  mass*  plavs  were  excised  and 
finally  in  1906  when  the  ten  yard  rule  was 
adopted. 

A  widespread  public  sentiment  was  advanced 
in  favor  of  such  a  change  in  the  rules  as  might 
bring  about  more  «open  play,»  and  it  was 
further  felt  by  the  committee  and  their  advisers 
that  the  rules  should  be  so  modified  and  the 
powers  of  the  officials  so  increased  as  to  elimi- 
nate to  the  greatest  possible  extent  unsportsman- 
like tactics,  and  with  these  ends  in  view  the 
committee  decided  upon  the  incorporation  of 
two  important  changes.  The  first  of  these  was 
the  adoption  of  the  lO-yard  rule  together  with 
the  forward  pass  and  on  side  kick.  The  second 
general  change  was  the  incorporation  of  rules 
that  in  some  cases  greatly  increased  the  penalty 
for  unfair  tactics,  and  in  others  did  away  with  all 
excuses  for  indulgence  in  certain  rough  plays,  at 
the  same  time  providing  for  more  efficient  work 
by  officials.  To  make  sure  that  the  wishes  of  the 
committee  were  carried  out  in  this  matter,  the 
duties  of  the  linesman  were  enlarged  and  he 
was  made  practically  an  assistant  to  the  umpire 
and  given  absolute  power  to  deal  with  certain 
classes  of  fouls.  A  second  umpire  was  added. 
The  American  game  thus  has  for  its  conduct 
four  officials,  the  referee  whose  duties  arc 
principally  related  to  the  progress  of  the  ball, 
the  umpires  who  have  charge  as  it  were  of  the 
conduct  of  the  players,  the  linesman  who  acts 
as  an  added  umpire,  at  the  same  time  assisting 
the  referee  in  the  matter  of  measurements  and 
time  keeping.  Walter  Camp, 

Yale  University. 

Foote»  fut,  Andrew  Hull,  American  naval 
officer:  b.  New  Haven,  Conn.,  12  Sept.  1806; 
d,  26  June  1863.  He  entered  the  navy  as  a 
midshipman  in  1822,  and  in  1849-52  he  was  en- 
gaged in  the  suppression  of  the  slave  trade  on 
the  coast  of  Africa.  In  command  of  the  China 
station  in  1856,  when  the  Chinese  and  English 
were  at  war,  he  exerted  himself  to  protect 
American  property,  and  was  fired  upon  by  the 
Celestials.  His  demand  for  an  apology  was  re- 
fused and  he  stormed  and  captured  four  Chinese 
forts.  In  186 1  he  commanded  the  expedition 
against  Forts  Henry  and  Donelson  on  the  Ten- 
nessee and  Cumberland  rivers,  and  directed  the 
attack  on  Island  Number  10.  In  1862  he  was 
promoted  rear-admiral.  He  wrote  'Africa  and 
the  American  Flag*    (1854). 

Foote,  Arthur,  American  composer:  b. 
Salem,  Mass.,  5  March  1853.  He  was  grad- 
uated at  Harvard  1874,  became  a  teacher  of  the 
piano  and  organist  of  the  First  Church  in 
Boston  and  has  devoted  much  time  to  com- 
position, in  which  field  he  has  been  very  suc- 
cessful, having  published  a  cantata  'Hiawatha,* 
a  trio  in  C  major  for  piano,  violin,  and  'cello; 
suites  for  the  orchestra;  an  overture,  'In  the 
Mountains' ;  songs,  and  pianoforte  pieces. 

Foote,  Henry  Stuart^  American  states- 
man: b.  Fauquier  County,  Va.,  ao  Sept.  1800; 
d.  Nashvtlfe,  Tenn.,  20  May  i88o.  He  was  ad- 
mitted to  the  bar  in  1822;  removed  to  Missis- 
sippi in  1826  and  entered  politics.  In  1847  he 
was  elected  to  the  United  States  Senate  and 


in  i8S2  was  elected  governor  of  the  States  He 
was  a  strong  opponent  of  secession  at  the  con- 
vention held  at  Knoxvifle,  Tetm.,  in  1859,  but 
when  secession  was  an  assured  fact,  he  accepted 
an  election  to  the  Confederate  Congress,  where 
he  opposed  most  of  President"  Davis'  measures. 

Foote,  Lucius  Harwood»  American  diplo- 
matist:  b.  Winfield,  N.  Y.,  10  April  1826.  He 
was  educated  at  Knox  College  and  at  the 
Western  Reserve  University ;  went  to  California 
in  1853;  and  was  admitted  to  the  bar  in  1856. 
He  was  a  municipal  judge  in  Sacramento  1856- 
60;  and  collector  of  the  port  of  Sacramento 
1861-S.  He  became  adjutant-general  of  Cali- 
fornia in  1861,  and  was  consul  to  Valparaiso, 
Chile,  1878-81.  Appointed  minister  to  Korea  in 
1882,  he  distinguished  himself  in  the  protection 
of  Japanese  and  other  foreigners  in  the  nation- 
alist revolt  in  Seoul  in  1883,  and  received  the 
thanks  of  the  emperor  of  Japan,  the  Chinese 
government,  and  the  emperor  of  Korea  for  his 
services.  He  resigned  in  1884  and  returned  to 
California,  where  in  1890  he  was  made  treas- 
urer of  the  San  Francisco  Academy  of  Sci- 
ences. He  has  written  'Red  Letter  Day  and 
Other  Poems>  (1882);  'On  the  Heights' 
(1887) ;  etc 

Foote,  Mary  (Hallock),  American  novel- 
ist :  b.  Milton,  N.  Y.,  ip  Nov.  1847.  In  1876  she 
was  married  to  Arthur  D.  Foote,  a  mining  en- 
gineer. She  has  published:  'The  Led  Horse 
Qaim'  (1883);  'John  Bodewin's  Testimony^ 
(1886);  'The  Last  Assembly  Ball'  (1889);  'In 
Exile  and  Other  Stories*  (1894) ;  'The  Chosen 
Valley';  'Coeur  d'Alene'  (1894);  *The  Cup  of 
Trembling  and  Other  Stories*  (1895);  'The 
Little  Fig  Tree  Stories'  (1900);  'The  Prodi- 
gal' (1900);  'The  Desert  and  the  Sown* 
(1902);  'A  To,uch  of  Sun  and  Other  Stories' 
(1903);  eta 

Foote,  Samuel,  English  actor  and  play- 
wright: b.  Truro,  England,  27  Jan.  1720:  d 
Dover,  England,  21  Oct.  1777.  From  Oxford 
he  turned  lus  attention  to  the  stage;  tried  tragic 
parts  and  failed;  then  began  to  give  entertain- 
ments of  a  sort  now  familiar  but  then  new,  im- 
personating real  and  imaginary  people  and  act- 
ing little  farces  by  himself.  He  wrote  many 
farces,  the  most  notable  being:  'The  Minor 
(1760),  a  skit  at  the  Methodists;  'The  Liar*; 
'The  Mayor  of  Garratt' 

Foote,  Samuel  Augustus,  American  states- 
men: b.  Cheshire,  Conn.,  8  Nov.  1780;  d.  there 
15  Sept  1846.  He  was  graduated  at  Yale  Col- 
lege in  1797;  served  in  the  legislature  for  many 
years;  was  member  of  Congress  in  1819-21  and 
1823-5;  served  one  term  in  the  United  States 
Senate,  was  governor  of  Connecticut,  and  one 
of  the  presidential  electors  on  the  Clay  and  Fre- 
linghuysen  ticket  in  1844.  It  was  he  who  in 
1829  introduced  the  bill  «on  the  public  lands* 
that  occasioned  the  famous  debate  between 
Hayne  and  Webster. 

Footmen,  a  collector's  name  for  the  small 
gray  and  yellowish  moths  of  the  familv  LithO' 
stidae,  which  have  simple  antennae,  rattier  nar- 
row fore  wings,  beneath  which  the  broad  hind 
wings  are  folded  when  at  rest. 
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Foraging  Ants,  the  large,  powerful  ants 
of  the  tropical  American  genus  Eciton,  which 
from  time  to  time  march  in  hosts  across  the 
country,  with  the  precision  of  an  army  under 
the  control  of  officers.  These  marching  columns 
are  composed  almost  wholly  of  workers,  ap- 
parently directed  by  a  larger,  lighter-colored 
kind;  and  they  search  every  inch  of  ground, 
rubbish-heap  or  thicket,  searching  for  what  they 
can  eat  and  driving  every  living  thing  out  of 
their  way  in  terror.  Several  species  exist,  dif- 
fering in  various  respects.  One,  for  example, 
devotes  its  forays  entirely  to  finding  and  rob- 
bing the  homes  of  a  smaller  and  very  different 
ant  (Hypoclinea),  whose  larvae  and  pupae  it 
carries  off,  but  lets  the  adults  go  free.  Ordi- 
narily no  insect  that  can  be  caught  is  spared. 
These  ants  have  no  settled  abode,  but  make 
nests  in  hollow  stumps,  or  underground,  and 
change  them  each  season  or  oftener.  Their 
colonies  exhibit  a  high  degree  of  organization, 
and  contain  five  separate  castes,  instead  of  the 
three  of  ordinary  ants.  See  Ants,  and  the 
works  referred  to  thereunder;  and  especially 
Belt,  < Naturalist  in  Nicaragua^    (1888). 

Foraker,  Joseph  Benson,  American  politi- 
cian :  b.  near  Rainsboro,  Highland  County,  Ohio, 
S  July  1846.  He  enlisted  in  the  89th  Ohio 
infantry  in  1862,  participated  in  the  battles  of 
Missionary  Ridge,  Kenesaw  Mountain,  and 
Lookout  Mountain  and  in  Sherman's  *march  to 
the  sea,*  served  on  the  staff  of  Gen.  Slocum,  and 
was  mustered  out  in  1865  with  the  rank  of  first 
lieutenant  and  brevet  captain.  Subsequent  to  the 
War  he  studied  for  two  years  at  the  Ohio  Wes- 
leyan  University,  in  i8j59  was  gn'^iduated  from 
Cornell  University,  and  in  the  same  year  was  ad- 
mitted to  the  bar  at  Cincinnati  and  there  began 
the  practice  of  law.  In  1879  he  was  elected 
judge  of  the  superior  court  of  Cincinnati,  from 
which  post  he  resigned  in  1882.  He  was  Repub- 
lican candidate  for  the  governorship  of  Ohio  in 
1883,  but  was  defeated  by  Hoadly,  Democrat; 
was  elected  in  1885  and  re-elected  in  1887;  and 
was  again  defeated  in  1889,  this  time  by  Camp- 
bell. In  1896  he  was  elected  United  States  sen- 
ator to  succeed  Calvin  S.  Brice,  and  in  1902 
re-elected.  He  was  chairman  of  the  Ohio  Re- 
publican State  conventions  of  1886,  1890,  1896, 
and  1900;  a  delegate-at-large  from  Ohio  to  the 
national  Republican  conventions  of  1884,  1888, 
1892,  1896,  and  1900,  being  chairman  of  the 
Ohio  delegation  in  1884  and  1888 ;  and  presented 
to  the  conventions  of  1896  and  1900  the  name 
of  William  McKinley  for  nomination  to  the 
Presidency.  He  attained  the  largest  law  prac- 
tice in  southern  Ohio,  and  became  well  known 
in  that  State  as  a  corporation  attorney  and  a 
vigorous  orator  on  political  questions.  His  elec- 
tion to  the  Senate  at  once  made  him  the  Repub- 
lican leader  of  Ohio.  In  the  Senate  he  took  a 
prominent  part  in  the  discussions  connected  with 
the  Spanish- American  war,  of  which  he  was 
a  conspicuous  advocate.  His  name  has  been 
mentioned  for  the  Presidential  nomination. 

Foraminif  era,  an  order  of  animals  in  the 
phylum  Protozoa  and  the  class  Rhizopoda.  The 
body  is  contained  within  a  calcareous  test  or 
shell,  which  is  many  chambered.  It  may  be 
cylindrical  or  spiral,  or  it  may  tend  to  the 
pyramidal  form.  The  outer  surface  presents 
a  punctate  or  dotted  appearance,  produced  by 
the  presence  of  very  numerous  small  apertures, 


or  *  foramina.®  The  chambers  in  some  are  per- 
fectly distinct  from  others,  though  so  aggregated 
as  to  form  a  compound  shell ;  in  others  they  are 
connected  with  a  funnel-like  tube.  The  texture 
of  the  shell  in  one  group  is  porcelain-like,  in 
another  glassy.  The  inside  of  the  shell  has  an 
extensile  and  contractile  sarcode  (protoplasm) 
of  a  reddish  or  yellow  color,  which  streams 
through  the  openings  and  thinly  covers  the 
outside.  Foraminifers  are  always  of  small  size, 
and  often  microscopic.  With  the  exception  of 
Gromia  and  one  or  two  related  genera  which 
occur  both  in  fresh  and  salt  water,  they  are 
exclusively  marine  and  many  dwell  only  in  the 
abysses.  Sometimes  their  shells  constitute  sea- 
sand.  In  the  Atlantic,  at  a  depth  of  3,000  fath- 
oms, there  is  an  ooze  composed  almost  entirely 
of  GlobigerincB,  which  belong  to  this  order. 
See  Globogerina. 

The  exceedingly  antique  Eozoon  (q.v.)  of  the 
Laurentian  rocks,  if  organic,  as  is  generally 
believed,  was  apparently  a  foraminifer.  Forms 
more  unequivocal,  some  of  them  very  like  recent 
species,  occur  in  the  Silurian,  the  Carbonifer- 
ous, and  other  strata.  They  are  found  through 
all  the  Secondary  Period,  chalk  (q.v.)  being 
almost  entirely  composed  of  their  cases.  They 
increase  in  number  and  importance  in  the  >Ter- 
tiary.  The  flat,  coin-shaped  nummulites  of  the 
Middle  Eocene  form  the  principal  bulk  of  great 
series  of  limestone  rocks  that  furnish  excellent 
building-stone.  The  type  of  the  order  has  re- 
mained wonderfully  constant  from  the  earliest 
times  till  now. 

Foran,  Joseph  Kearney,  Canadian  author: 
b.  Aylmer,  P.  Q.,  1857.  Among  his  poems  the 
best  known  are  a  *  Lament  for  Longfellow^  and 
^Indian  Translations.^  He  is  the  author  of 
two  novels,  ^Tom  Ellis,  a  Story  of  the  North- 
west Rebellion,^  and  ^ Simon,  the  Abenakis.^ 
<The  Spirit  of  the  Age>  (1894);  <Poems  and 
Canadian  Lyrics^    (1895). 

Forbes,  forbz,  Archibald,  English  journal- 
ist and  war  correspondent:  b.  Morayshire  1838; 
d  London  30  March  1900.  From  1859  till  1S64 
he  served  in  the  Royal  Dragoons,  but,  abandon- 
ing the  army  for  journalism,  joined  the  staff  of 
the  Daily  News,  as  war  correspondent  In  this 
capacity  he  accompanied  the  German  army 
through  the  war  of  1870-1,  and  a  little  later,  in 
Paris,  was  present  at  the  downfall  of  the  Com- 
mune. He  was  in  India  during  the  1874  famine, 
and  shortly  afterward  the  Carlist  and  other 
troubles  kept  him  for  a  time  in  Spain.  He 
accompanied  the  Prince  of  Wales  on  his  Indian 
tour  in  1875-6,  and  on  returning  described  as 
an  eye-witness  the  Servian  war  of  1876.  In 
the  following  year  he  was  with  the  Russians 
in  their  campaign  against  the  Turks,  being  pres- 
ent at  the  battle  of  Plevna,  and  in  1878  he  went 
to  Cyprus.  He  was  under  fire  during  the  Af- 
ghanistan campaign  of  1878-9,  next  visited  Man- 
dalay,  and  then  went  to  Zululand.  He  after- 
ward devoted  himself  mainly  to  lecturing  at 
home  and  in  America  and  Australia.  His  chief 
publications  are:  ^My  Experiences  in  the 
Franco- German  War^  (1872) ;  <  Glimpses 
through  the  Cannon  Smoke^  (1880)  ;  Chinese 
Gordon*  (1884)  ;  '^Souvenirs  of  Some  Conti- 
nents>  (1885)  ;  ^William  I.  of  Germany*  ri888) ; 
^Barracks.  Bivouacs,  and  Battles*  (1891)  ; 
<Havelock>  (1891) ;  ^Afghan  Wars*  (1892); 
<  Colin  Campbell,  Lord  Clyde*   (1895);  ^Camps. 
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Quarters,  and  Casual  Places^  Cj^^  *  *  Mem- 
ories and  Studies  of  War  and  Peace^  (1806)  : 
<The  Black  Watch>  (1896);  «Life  of  Napoleon 
III.>  (1898). 

Forbes,  David,  English  geologist:  b. 
Douglas,  Isle  of  Man,  6  Sept  1828;  d.  London  5 
Dec.  1876.  As  a  civil  engineer  he  traveled  all 
over  the  world,  studying  rock  formations  and 
fossils,  and  writing:  ^On  the  Relations  of  the 
Silurian  and  Metamorphic  Rocks  of  the  South 
of  Norway^  (1855)  ;  *0n  the  Geology  of  Bolivia 
and  Southern  Peru^  (1861);  and  kindred  trea- 
tises. 

Forbes,  Duncan,  Scottish  jurist:  b.  near 
Inverness,  Scotland,  10  Nov.  1685;  d.  10  Dec. 
1747.  He  studied  at  Paris,  Utrecht,  and  Edin- 
burgh, and  rose,  in  1737,  to  the  rank  of  president 
of  the  Court  of  Session.  It  was  mainly  owing 
to  his  exertions  that  the  rebellion  of  1745  was 
prevented  from  spreading  more  widely  among 
the  clans;  but  so  ungratefully  was  he  treated 
by  the  government,  that  he  was  never  able  to 
obtain  repajrment  of  the  various  sums  he  had 
expended  to  uphold  it.  He  was  the  author  of: 
^Thoughts  on  Religion' ;  the  ^Culloden  Papers' ; 
etc. 

Forbes^  Edward,  English  naturalist:  b. 
Douglas,  Isle  of  Man,  12  Feb.  1815 ;  d.  Wardie, 
near  Edinburgh,  18  Nov.  1854.  He  was  a 
brother  of  David  Forbes  (q.v.).  He  became 
professor  of  botany  in  King's  College,  London, 
m  1843,  and  curator  of  the  Geological  Society ;  in 
185 1  professor  of  natural  history  in  the  School 
of  Mmes;  and  in  1853  he  was  elected  to  the 
chair  of  natural  history  in  the  University  of 
Edinburgh.  He  did  much  to  advance  and  sys- 
tematize special  departments  of  natural  history, 
both  by  his  own  labors  and  by  the  stimulus 
which  he  imparted  to  his  associates  and  pupils. 
His  classification  of  the  British  star-fishes  opened 
a  new  era  in  that  branch  of  zoology ;  and  his  dis- 
covery that  air-breathing  mollusks  lived  at  the 
period  of  the  Purbeck  beds  rectified  many  erro- 
neous hypotheses.  Of  his  separate  works, 
papers,  and  monographs  upward  of  200  were 
published;  among  them:  ^Star-fishes^  (1841); 
<The  Radiata  and  Mollusca  of  the  iEgean> 
(1843);  <Travels  in  Lycia>  (1846);  <Nakcd- 
eyed  Medusae^  (1847) ;  ^British  Mollu$ca> 
(1853);  ^Literary  Papers  by  E.  Forbes^ 
(1855). 

Forbes,  Edwin,  American  landscape  and 
genre  painter:  b.  New  York  1830;  d.  Flatbush, 
L.  I.,  1895.  He  was  a  pupil,  of  A.  F.  Tait,  and 
became  special  artist  for  'Frank  Leslie's  Maga- 
zine* during  the  Civil  War.  The  drawings 
which  he  made  during  that  time  are  now  in  the 
war  office  at  Washington,  and  are  of  historic 
value. 

Forbes,  Evelina  Louisa  Michell,  English 
novelist:  b.  Tettenhall.  She  was  married  to 
Hon.  Walter  Forbes  in  1888.  Her  published 
books  include:  < Fingers  and  Fortune^  (1886)  ; 
<Her  Last  Run>  (1888);  <Blight>  (1897);  ^ 
Gentleman>  (1900);  <Dumb>  (1901);  ^Unofii- 
ciaP   (1902). 

Forbes,  Harriette  Merrifield,  American 
writer:  b.  Worcester,  Mass.,  22  Oct.  1856.  She 
was  married  to  W.  T.  Forbes  5  Feb.  1884.  She 
has  published:  <The  Hundredth  Town>  (1889)  ; 
<The 'Diary  of  Rev.  Ebenezer  Parkman^  (i^)* 


Forbes,  James  David,  Scottish  physicist: 
b.  Colinton,  near  Edinburgh,  20  April  1809;  d. 
Clifton,  England,  51  Dec.  1868.  He  was  ad- 
mitted to  the  Scottish  bar  in  1830;  in  1833  was 
appointed  to  the  chair  of  natural  philosophy  in 
the  University  of  Edinburgh,  and  in  i860  be- 
came principal  of  the  United  Colleges  of  St. 
Salvaoor  and  St.  Leonard,  in  the  University  of 
St.  Andrews.  His  fame  rests  chiefly  on  his 
study  of  glaciers.  His  chief  publications  on  this 
subject  are:  ^Travels  through  the  Alps  of 
Savoy ^  (1843);  ^Norway  and  its  Glaciers > 
(1853 J  ;  <Tour  of  Mont  Blanc  and  Monte  Rosa> 
(1855)  ;  and  ^Occasional  Papers  on  the  Theory 
of  Glaciers >  (1859).  Forbes'  theory  was  that 
glacier  ice  moves  in  its  channel  like  a  viscous 
fluid,  the  middle  moving  faster  than  the  sides, 
and  the  upper  portions  faster  than  the  lower. 

Forbes,  John  Colin,  Canadian  artist:  b. 
Toronto,  Canada,  23  Jan.  1846.  He  studied  at 
the  Royal  Academy,  London,  England,  and  on 
the  continent,  and  returning  to  Canada  he  be- 
came a  successful  landscape  and  portrait  painter. 
Among  his  works  are:  ^Foundering  of  the  Hi- 
bernia> ;  <The  Mount  of  the  Holy  Cross> ;  <Thc 
Glacier  of  the  Selkirk  >  •  <The  Lily> ;  and  por- 
traits of  Gladstone,  Sir  John  A.  Macdonald,  the 
Marouis  of  Dufferin,  Lady  Helen  Blackwood, 
and  Sir  Charles  Tupper. 

Forbes,  John  Franklin,  American  educa- 
tor: b.  Middlesex,  N.  Y.,  13  June  1853.  He 
was  graduated  at  the  University  of  Rochester  in 
1878;  and  in  1885  was  made  president  of  the 
John  B.  Stetson  University  in  Deland,  Fla. 

Forbes,  John  Murray,  American  clergy- 
man: b.  5  May  1807;  d.  1885.  He  was  grad- 
uated at  Columbia  College  1827,  and  at  the 
General  Theological  Seminary  of  the  Protestant 
Episcopal  Church  1830.  He  was  ordained  to 
the  ministry  in  the  year  last  named,  and  became 
rector  of  St.  Luke's  Church,  New  York,  1834, 
He  adopted  the  Roman  Catholic  faith  in  1849, 
and  was  appointed  pastor  of  St.  Ann's  Church 
in  New  York  shortly  afterward.  Returning  to 
his  earlier  faith  in  1859,  he  was  restored  to  the 
ministry  1862  and  was  dean  of  the  General 
Theological  Seminary  of  the  Protestant  Episcopal 
Church  1869-72. 

Forbes,  John  Murray,  American  mer- 
chant: b.  Bordeaux,  France,  23  Feb.  1813;  d.  I2 
Oct.  1898.  He  entered  a  Boston  counting  room 
at  15  and  in  1834  became  a  partner  in  the  firm 
of  Russell  &  Company,  china  merchants  in  Bo^ 
ton.  He  built  many  clipper  ships  for  the  Cali- 
fornia trade,  and  was  later  prominent  in  railway 
managements.  Naushon^  the  largest  of  the 
Elizabeth  Islands,  Mass.,  was  owned  by  him  and 
constituted  his  summer  home  where  many  not- 
ables were  entertained  by  him.  See  Hughes, 
*  Letters  and  Recollections  of  John  Murray 
Forbes>    (1899). 

Forbes,  Stanhope  Alexander,  English  art- 
ist: b.  Dublin,  Ireland,  t8  Nov.  1857.  He  was 
educated  at  Dulwich  College  and  studied  art  at 
the  Royal  Academy  Schools,  and  under  Bonnat 
in  Paris.  Among  his  pictures  exhibited  at  the 
Royal  Academy  are:  <The  Fish  Sale>:  <The 
Heahh  of  the  Bride> ;  ^By  Order  of  the  Court> ; 
*The  Salvation  Army> ;  <  Forging  the  Anchor.  > 

Forbes-Robertson,  John,  English  art 
critic :  b.  30  Jan.  1822 ;  d.  London  25  Feb.  J903. 


::  b.  3( 
vas  edi 


He  was  educated  at  the  University  of  Aberdeen, 
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went  to  London  at  21,  and  after  visiting  various 
art  centres  devoted  himself  to  literature  and 
criticism.  He  has  published:  ^The  Great 
Painters  of  Christendom^ ;  and  lives  of  Gustave 
Dore,  Rosa  Bonheur,  etc. 

Forbes-Robertaon,  Johnston,  English  ac- 
tor: b.  London  16  Jan.  1853.  He  is  the  son  of 
John  Forbes- Robertson  (q.v.)  and  has  been 
prominent  on  the  English  stage  since  he  was  21. 

Force,  Manning  Ferguson,  American  sol- 
dier and  author:  b.  Washington,  D.  C,  1824; 
d.  1899.  He  was  the  son  of  Peter  Force  (q.v.). 
He  was  graduated  at  Harvard  College  1845  and 
at  the  Harvard  Law  School,  entering  the  army 
in  the  Civil  War  as  major  of  the  Twentieth 
Ohio  Volunteers,  and  attaining  the  rank  of  brevet 
major-general  of  volunteers.  He  was  judge  of 
the  court  of  common  pleas  of  Hamilton 
County,  Ohio,  1867-77,  and  judge  of  the  su- 
perior court  of  Cincinnati  1877-8.  He  pub- 
lished: ^From  Fort  Henry  to  Corinth>  (1881)  ; 
< Marching  Across  Carolina^  (1883) ;  ^Personal 
Recollections  of  the  Vicksburg  Campaign^ 
(1885);  etc. 

Force,  Peter,  American  historian:  b.  near 
Little  Falls,  N.  J.,  26  Nov.  1790;  d.  Washing- 
ton, D.  C,  23  Jan.  1868.  His  life  work,  entitled 
^American  Archives,^  a  valuable  collection  of 
22,000  books  and  40,000  pamphlets,  was  bought 
by  the  government  (1867)  and  placed  in  the 
library  of  Congress.  He  published  also:  ^Grrn- 
nell  Land:  Remarks  on  the  English  Maps  of 
Arctic  Discoveries  in  1850-1^  (1852)  ;  and  ^  Notes 
on  Lord  Mahon's  History  of  the  American  Dec- 
laration of  Independence^   (1855). 

Force,  the  immediate  agency  by  which  the 
motion  of  a  body  is  increased  or  diminished, 
or  changed  in  direction,  or  by  which  such 
changes  arc  opposed.  A  force  is  measured,  in 
theoretical  mechanics,  by  the  increase  of  velocity 
that  it  can  produce  upon  a  body  of  unit  mass, 
when  it  acts  upon  that  body  for  one  second. 
Suppose,  for  example,  that  a  uniform  force  of 
magnitude  F  acts  for  T  seconds  upon  a  body 
of  mass  M,  thereby  increasing  (or  diminishing) 
its  velocity  by  V  units.    Then  the  magnitude  of 

MV 

the  force  is  defined  by  the  equation  Fi=2> , 

T 
If  M  is  expressed  in  grams,  and  V  is  ex- 
pressed in  centimetres  per  second,  then  F,  as 
calculated  by  means  of  this  equation,  is  ex- 
pressed in  dynes.  If  M  is  expressed  in  pounds, 
and  V  in  feet  per  second,  then  F,  as  calcnlatea 
from  this  equation,  is  expressed  in  *po«ndals*; 
the  word  *poundaP>  (for  which  we  are  indebted 
to  Prof.  James  Thomson)  denoting  the  force 
which  will  increase  (or  diminish)  the  vdocity  of 
one  pound  of  matter  by  one  foot  per  second, 
when  it  acts  upon  it  for  one  second.  It  is 
knowfi  by  experhnent  that  when  a  body  falls 
freely  under  the  inJfiuence  of  gravity,  its  velocity, 
at  the  end  of  one  second,  is  about  32.2  feet  per 
seoond.  Let  the  body  in  question  have  a  mass 
of  M  pounds,  and  let  F  be  the  attraction  of 
the  earth   opon  one  pound   of  matter,  as   ex- 

fressed  in  ^poundak.*  Then  tJie  total  force. 
',  that  is  actmg  upon  the  body  is  F  =  Mf ;  ^nd 
hence  the  foregomg  equation  gives  us,  for  this 
case  (remembering  that  T=i),  Mf  =  32.2M,or 
f=32.2;  and  hence  it  follows  that  the  attrac- 
tion of  the  earth  upon  one  pound  of  matter  is 


32.2  poundals  in  a  region  where  gravity,  when 
acting  freely  upon  a  body  for  one  second,  in- 
creases its  velocity  by  32.2  feet  per  second.  If 
we  follow  the  usual  custom  and  represent  the 
accelerative  effect  of  gravity  at  any  place  by 
the  letter  g  (instead  of  by  the  particular  value 
32.2),  we  may  make  the  following  general  state- 
ment, which  may  also  be  taken  as  the  definition 
of  the  poundal :  In  a  region  in  which  gravity 
increases  the  velocity  of  a  falling  body  by  g 
feet  per  second,  per  second,  the  earth  attracts 
one  pound  of  matter  with  a  force  of  g  poundals. 

A  force  is  said  to  be  *^central,*  when  it  acts 
always  toward  a  definite  centre^  which-  may  be 
either  fixed  or  in  motion.  The  gravitative  forces 
with  which  the  heavenly  bodies  act  upon  one 
another  are  of  this  character,  and  are  often 
popularly  called  ^centripetaP  (that  is,  *centre- 
seeking»)  forces  for  this  reason.  When  a  body 
is  caused  to  move  in  a  curved  path,  it  exerts  a 
force  which  acts  along  the  radius  of  curvature 
of  the  path,  and  in  a  direction  away  from  the 
centre  of  curvature.  Forces  of  this  nature  are 
called  *centrifugaP>  (9r  <^centre-fleeing*),  and 
familiar  examples  are  afforded  by  the  pressure  of 
swiftly  moving  water  against  the  curved  vanes 
of  a  turbine  water-wheel,  and  by  the  tension 
produced  in  a  string  when  a  stone  that  is  at- 
tached to  the  string  is  whirled  rapidly  about 
in  a  circle.  The  nature  of  centrifugal  force  has 
been  the  subject  of  more  or  4css  controversy, 
some  authorities  maintaining  that  it  should  not 
be  classed  as  a  true  force,  since  it  docs  not 
produce  any  acceleratk)n  in  the  direction  in 
which  it  acts;  — that  is,  a  particle  on  the  rim 
of  a  swiftly  revolving  wheel  does  not  fly  off 
radially  when  it  is  liberated,  but  merely  continues 
its  motion  with  unaltered  speed,  in  the  direction 
m  which  it  was  moving  at  the  instant  of  its 
liberation;  —  or  tangentially  to  the  wheel.  The 
subject  is  too  technical  for  discussion  in  this 
place,  but  it  may  be  pointed  out  that  such  a 
particle  is  actitaliy  siAject  to  a  radial  accelera^ 
tion,  if  its  motion  is  considered  relatively  to  the 
wheel. 

Forces  are  said  to  be  ^ooiiservative*  when 
the  principle  of  the  conservation  of  enei^  holds 
trtie  for  the  systems  in  which  they  occur  (see 
EvmRov).  All  of  the  forces  of  nature  are  be- 
lieved to  be  fundamentally  conservative,  although 
this  has  not  yet  been  rigorously  proved  for  the 
forces  that  prevail  within  animals  and  plants. 

A  Afield  of  force'  is  any  region  in  which  a 
given  force  has  a  sensible  magnitude.  A  con- 
auctor  charged  with  electricity,  for  example, 
exerts  an  attractive  (or  repulsive)  force  upon 
all  bodies  that  are  exterior  to  it,  and,  from 
the  point  of  view  of  theoretical  physics,  this 
force  still  exists  at  an  infinite  distance  from 
the  charged  body,  though  at  such  a  distance  it 
becomes  mfinitesimal  in  intensity.  From  a  prac- 
tical standpoint,  however,  the  ^fkld  of  force* 
due  to  the  charged  body  can  be  considered  to  be 
limited  by  an  indefinite  but  finite  boundary, 
whose  distance  from  the  body  depends  upon  the 
intensity  of  the  charge,  and  also  upon  the 
order  of  mhfoteness  of  the  farces  that  can  be 
regarded  as  negligible,  so  far  as  any  effect  upon 
the  problem  liiat  happens  to  be  under  considera- 
tion is  concerned.  Within  a  dosed  conductor 
there  is  no  field  of  electric  force,  so  long  as 
the  charges  tipbn  the  condtictor  itself,  and 
in  the  r^on  external  to  tL  are  in  equilibrium. 
This  fact  may  b^  demonstnited  niathematically, 
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and  it  was  also  abunxlantly  proved,  experiment- 
aJIy,  by  Faraday.  (See  Elasticity;  Electwc- 
ity;  Ether;  Gravitation;  Mechanics;  etc.) 
Consult,  also,  Mach,  *  Principles  of  Mechanics' ; 
Pearson,  <The  Grammar  of  Science' ;  Ziwet, 
^Elementary  Treatise  on  Theoretical  Mechan- 
ics.' 

Force  Bill,  a  popular  name  in  the  United 
States  for  four  different  congressional  bills,  used 
at  the  time  of  their  passage;  all  aimed  at  the 
South,  and  intended  to  suppress  by  national  force 
direct    or    indirect    nullincation    (q.v.)    of   na- 
tional laws,     (i)  The  bill  of  2  March  1833  to 
enforce  the  tariff  law;  drawn  out  by  Calhoun's 
nullification  ordinance  passed  by  the  South  Caro- 
lina legislature  (See  Compromise  of  1833)  ;  also 
called  the  •Bloody   Bill.»     It  was   not  put  in 
action,  because  South  Carolina  first  suspended 
and  then  repealed  the  Nullification  Ordinance. 
(2)  The  bill  of  31  May  1870  to  put  down  the 
forcible  resistance  which  the  Southern  leaders 
were  preparing  to  offer  to  the   reconstruction 
governments.    It  punished  by  fine  and  imprison- 
ment,  or   both,   and    gave   the   Federal   courts 
exclusive  cognizance  of  any  interference  with  the 
registration,  voting,  etc.,  of  any  one,  or  going 
on  his  premises  to  intimidate  him,  or  person- 
ating him  in  voting  or  violating  State  or  Federal 
election  laws,  or  violating  the  Civil  Rights  Bill 
of  1866.     (3)  The  bill  of  20  April  1871  to  sup- 
press   the    Kuklux    Klan    (q.v.).    It   gave   the 
Federal  courts  cognizance  of  suits  against  any 
one    depriving    another    of    any    constitutional 
rights;  punished  as  conspiracy  any  combination 
to  delay  the  execution  01  any  Federal  laws,  or 
deter  any  one  from  voting,  holding  office,  or  act- 
ing as  Federal  juror  or  witness;  (this  clause  was 
held  unconstitutional  by  the  Supreme  Court) ; 
authorized  the  President  to  employ  the  national 
forces  to  suppress  disorders  intended  to  deprive 
any  class  of  their  constitutional  rights,  in  case 
the  State  authorities  were  unable  or  unwilling; 
suspended  the  habeas  corpus  *^during  the  con- 
tinuance-of  such  rebellion*  —  this  provision  to 
remain  in  force  only  till  the  end  of  the  next  regu- 
lar session ;   authorized  the  judges  to  exclude 
from  the  juries  persons  they  suspected  to  be  in 
complicity  with  the  proscribed  acts;  autboftted 
civil  action  for  damages  against  aH  persons  who 
neglected  to  give  warning  of  such  a  conspir- 


acy or  intended  injuries,  if  they  had  good  rea- 
son to  suspect  them;  and  confirmed  former 
civil-rights  legislation.  An  attempt  was  made 
to  extend  the  fourth  suspension  of  the  habeas 
corpus  to  May  1872,  and  the  Senate  did  so, 
but  the  House  refused.  (See  Reconstruction.) 
(4)  The  Lodge  Election  Bill,  2  July  1890,  «to 
amend  and  supplement  the  election  laws  of  the 
United  States,  and  to  provide  for  a  more  effi- 
cient enforcement  of  such  laws.''  It  passed  the 
House,  but  was  tabled  in  the  Senate  by  a  free- 
coinage  fusion  of  Democrats  and  Republicans 
who  wished  to  pass  to  currency  legislation. 

Force  o£  Gravitj.  The  determination  of 
the  force  of  gravity  from  point  to  point  over 
the  earth's  surface  is  a  matter  of  importance. 
The  force  of  gravity  is  not  the  same  all  over 
the  surface  of  the  earth.  It  is  least  at  the  equa- 
tor, and  it  gradually  increases  as  we  recede  to- 
ward the  poles.  Thus  a  given  mass,  if  tested 
by  means  of  a  spring-balance  of  sufficient  deli- 
cacy, would  appear  to  weigh  least  at  the 
equator,  and  would  seem  to  get  heavier  and 
heavier  as  the  latitude  increases.  This  is  due 
t9  two  causes:  (i)  owing  to  the  rotation  of  • 
the  earth  on  its  axis  every  jparticle  of  matter 
tends  to  fly  off  from  the  surtace  by  centrifugal 
force.  The  apparent  force  of  gravity  at  any 
place  is  there  tore  the  force  of  gravity  at  that 
place  diminished  by  the  centrifugal  force.  The 
centrtfttfi^l  force  at  the  equator  is  greater  than 
that  in  high  latitudes,  because  of  the  greater  ra- 
dius of  the  circle  described  at  that  place.  The 
second  cause  is  the  oblate  form  of  tbe  earth. 
The  earth  is  not  a  true  sphere,  but  is  flattened  at 
the  poles.  Hence  the  distance  of  any  attracted 
point  at  the  equator  from  the  centre  of  the 
ihass  is  greater  than  that  of  points  situated  at 
or  near  to  the  poles;  the  attraction  is,  there- 
fore, less  at  the  equator  than  in  high  latitudes. 
Experiments  to  determine  the  force  of  gravity 
from  point  to  point  are  made  by  determining 
the  length  of  a  pendulum,  that  beats  seconds  at 
each  place.  This  being  known,  the  force  of 
gravity  is  easily  calculated.    Sec  Pendulum. 

The  following  table  gives  the  lengths  of  the 
seconds  pendulum  at  different  places,  as  deter- 
mined by  various  experimenters,  and  also  the 
force  of  gravity  as  deduced  from  their  observa- 
tions: 


the  value  of  the  accelerating  force  of  gravity  at  different  places. 


Oissavta 


Sabine 

Sabine 

Svanberg   

Bessel   

Sabine 

Borda   

Biot  and  Sabine 

Biot 

Sabine 

Frcydnet   

Sabine 

Freydnet  

Sabine  and  Duperrejr  . . 
Frcjcinct  and  Duperrey 
Briabtae  mad  Rflmker  . 
Frcydnet  and  Dttperrey 


Placb 


Spitsbergen  < 
Hammertest 
Stockholm    . , 
Rdnlgsberg  ., 

Greenwich   . . 


Paris 

Bordeaux  

New  York  

Sandwich  Islands 

Trinidad 

Rftwak  Island  (Pacific). 

Aacenaton 

Isle  of  France   

ParsmattM 

Falkland  Islands  


Latitude 


Lenffth  of  sec 
onds   pendu- 
lum in  inches. 


w.  79*  50' 
w.  70*  40' 
N.  59"  21' 
N.  54"  42' 

K.  51*  29' 

K.  48"  SO' 
H.  44"  50' 
N.  40*  43' 
N.  ao*  $2' 
N.  10"  39' 
8.  0'     2' 

s.  ±0*  10' 

•.33;  49; 

••  51*  35' 


39-21469 
39.19475 
39.16541 
39.1507a 

39.13983 

39-12851 
39.11296 
39.10T20 

39.04690 
39.01888 
39.01433 
39.02363 
39.04684 

39.or45« 
39.13781 


Acceleration  of 

gravity  in  feet 

per  second. 


32.2528 
32.2363 
3a.  2 1 22 
32.2002 

32.1912 

32.1819 
32.1691 
32.1594 
32.1148 
32.0013 
32.0880 
32.0956 
32.1151 
32.137s 
32.1895 
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FORCIBLE  ENTRY —  FORD 


Forcible  Entry  and  Detainer.  A  phrase 
belonging  to  law  which  relates  to  the  keeping 
of  real  property,  by  threats  or  violence,  from 
its  rightful  owner.  In  such  cases  as  clearly 
show  intentional  exclusion  of  the  real  owner 
from  his  property,  the  latter  can  have  recourse 
to  law;  but  even  he  may  not  force  an  entrance 
into  his  premises  —  so  sacred  is  the  presump- 
tive right  of  possession  in  the  eyes  of  the  law. 
Public  peace,  too,  would  seem  to  be  the  other 
»'alid  consideration  involved  in  seeking  to  com- 
pel disputants  to  settle  their  disputes  in  a  court 
of  justice. 

This  law  dates  from  the  time  of  Richard 
TI  of  England,  before  which  time  an  owner 
had  full  right  to  take  possession  of  his  prop- 
erty by  force,  if  necessary.  Since  that^  t'J"^ 
however,  a  number  of  statutes  have  limited 
the  owner's  right  to  his  property  as  indicated 
above.  The  owner,  however,  does  not  forego 
any  property  rights  by  merely  abstaining  from 
forcible  entry  thereto;  nor  does  this  passivity 
on  his  part  establish  the  least  bit  of  presump- 
tion in  favor  of  the  illegal  possessor.  The 
law,  which  has  been  enacted  in  every  state  in 
'this  country,  merely  limits  his  mode  of  re-tak- 
ing possession  to  a  legal  process.  Further  than 
this,  the  owner's  rights  to  his  property  are  not 
invalidated  in  the  slightest  degree.  Besides 
the  United  States  and  England,  most  other 
civilized  countries  have  similarly  modified  the 
common  law  by  statutes  affecting  forcible 
entry. 

Forcing,  in  gardening,  is  a  term  used  to 
designate  a  process  in  which  artificial  heat  is 
applied  so  that  flowers,  fruits,  or  other  prod- 
ucts of  plants  are  obtained  at  a  date  or  season 
other  than  that  at  which  they  may  be  had  in 
the  ordinary  course  of  culture.  Thus,  for  ex- 
ample, kinds  of  grapes  which  by  the  simple 
influence  of  the  heat  of  the  sun  in  a  vinery 
do  not  ripen  till  September  or  October  are 
induced  by  forcing  to  ripen  in  March  or  later, 
according  to  the  period  the  process  is  com- 
menced; and  strawberries,  which  ripen  from 
June  to  September,  in  ^he  forcing-house  yield 
their  fruit  from  February  onward.  Conducted, 
as  the  system  is,  during  the  short  days  of  the 
year,  the  chief  obstacle  the  gardener  has  to 
contend  with  is  diminished  light.  This  in  the 
case  of  forcing  fruits  taxes  his  skill  to  the 
utmost,  because  abundant  light  is  essential  both 
to  the  proper  fertilizing  of  the  flowers  and  to 
the  perfecting  of  the  fruit.  Some  vegetables 
and  salads  and  many  flowers  are,  however, 
more  successfully  forced  in  the  dark  than  in 
light.  Rhubarb,  seakale,  mushrooms,  lily  of 
the  valley,  lilac,  are  all  forced  in  greater  or 
less  darkness.  Among  flowers,  roses,  carna- 
tions, lilies  of  the  valley,  azaleas,  deutzias,  vio- 
lets, mignonette,  and  sweet  peas  are  those  most 
commonly  forced,  along  with  such  bulbs  as 
hyacinths,  tulips  and  narcissi.  By  the  applica- 
tion of  an  atmosphere  containing  ether,  the 
forcing  of  certain  flowers,  particularly  lilacs, 
has  been  much  accelerated,  and  a  quick  and 
regular  development^  secured,  but  the  process 
is  yet  in  an  experimental  stage.  See  ^The 
Forcing  Book\  by  L.  H.  Bailey  (1897); 
*  Greenhouse  Construction  and  Greenhouse 
Management >,  by  L.  R.  Taft  (1903);  W.  J, 
May's  <  Greenhouse  Management  >  (3d  ed. 
ijoo). 


Ford,  Edward  Onslow,  English  scnlptor: 
b.  London  1852;  d.  iqoi.  He  studied  in 
Antwerp  and  Munich,  and  was  made  a  Royal 
Academician  of  London  in  185Q.  His  artistic 
faculty  was  displayed  in  felicitous  portraiture, 
and  he  executed  striking  statues  of  many  emi- 
nent contemporaries,  including  Gladstone  and 
*  Chinese  *  Gordon.  The  Marlowe  Memorial  at 
Canterbury  and  the  Shelley  Memorial  at 
University  College,  Oxford,  are  also  from  his 
chisel.  A  monument  to  his  memory  was  un- 
veiled in  Grove  End  Road,  Saint  John's  Wood, 
London,  13  July  1903. 

Ford,  Henry  Jones,  American  editor:  b. 
Baltimore,  Md.,  25  Aug.  185 1.  He  was  grad- 
uated from  the  Baltimore  City  College  in  1868. 
was  connected  with  the  American  and  Sun  of 
Baltimore  and  the  Sun  of  New  York,  and  in 
1901  became  editorial  manager  of  the  Pittsburg 
Commercial  Gasette  and  Chronicle-Telegraph, 
He  published  *The  Rise  and  Growth  of  Ameri- 
can Politics >    (1898). 

Ford,  James  Lauren,  American  journalist: 
b.  St.  Louis,  Mo.,  25  July  1854.  ,He  has  written 
several  volumes  of  short  stories  and  essays, 
among  which  are:  ^Hvpnotic  Tales'  (1801); 
<The  Literary  Shop>  (18^);  ^Bohemia  In- 
vaded^ ;  ^  Dolly  Dillenback.^  He  is  also  the 
author  of  two  books  for  young  readers: 
<Dr.  Dodd's  Schooi>  (18^);  and  <The  Third 
Alarm>    (1893). 

Ford,  John,  English  dramatist:  b.  Devon- 
shire 1586;  A  after  1639.  He  printed  his  first 
tragedy  of  the  *  Lover's  Melancholy^  in  1629. 
This,  however,  was  not  his  first  play,  as  a  com- 
edy of  his,  entitled  ^h  Bad  Beginning  has  a 
Good  End,^  was  acted  in  1613.  His  genius  is 
seen  at  its  highest  in  the  tragedy,  ^'Tis  Pity 
Shee's  a  Whore'  (i633.),  though  the  subject 
is  repulsive.  He  wrote,  or  assisted  to  write,  at 
least  II  dramas.  Most  of  these  were  exclusively 
his  own  composition;  but  some  of  them  were 
written  in  conjunction  with  Decker  and  others. 
Other  plays  by  him  are :  ^The  Broken-  Heart' 
C1633) ;  ^Love's  Sacrifice'  (1633);  <Pcrkin 
Warbeck'  (1634);  *The  Fancies  Chaste  and 
Noble'  (1638)  ;  and  <The  Ladies'  Trial'  (i6.«). 

Ford,  Paul  Leicester,  American  author:  b. 
Brooklyn,  N.  Y.,  23  March  1865 ;  d.  New  York 
8  May  1902.  Besides  nun»erous  pamphlets  re- 
lating to  American  historiography  his  works  in- 
clude: <The  Honorable  Peter  Stirling'  (1894). 
a  novel  of  New  York  society ;  ^The  True  GeorRe 
Washington'  (1896);  <Bibliotheca  Hamiltonia* ; 
^Franklin  Bibliography';  and  an  edition  of  the 
works  of  Thomas  Jefferson  (1897)*  with  notes, 
biographical  introduction,  etc.;  ^The  Storv  of 
an  Untold  Love';  <Tattle  Tales  of  Cupid'; 
^Short  Stories';  ^Janice  Meredith>  (1899); 
^Wanted  —  a  Matchmaker';  etc. 

Ford,  Richard,  Elnglish  critic  and  author: 
b.  London  1796:  d.  1858.  Having  travelled  in 
Spain,  visiting  the  various  art  centers,  he  con- 
tributed articles  dealing  with  Spanish  art  and 
architecture  to  the  Quarterly  Review,  and  pub- 
lished < Handbook  for  Travellers  in  Spain' 
(1845),  describing  the  countries  and  cities,  the 
natives  and  their  manners,  antiquities,  religion, 
legends,  fine  arts,  etc.,  with  notices  cm  Spanish 
history.     Revised   edition   1855. 

Ford,  Sallie  Rochester,  American  story- 
writer  :  b.  Rochester  Springs,  Boyle  County,  Ky., 


Digitized  by  V^OOQIC 


FORD  — FOREIGN  COINS 


1828;  d  1902.  She  married  S.  H.  Ford  in  1855, 
and  with  him  edited  the  ^Christian  Repository > 
and  the  ^Home  Circle^  for  many  years.  Among 
her  published  works  are:  ^Grace  Truman^ 
(1857);  ^Mary  Bunyan>  (1859);  ^Morgan  and 
His  Men>  (1864),  and  <Ernest  Quest>  (1887); 
*The  Inebriates  > ;  etc. 

Ford,  Washington  Chauncey,  American 
statistician:  b.  Brooklyn,  N.  Y.,  16  Feb.  1858. 
He  is  a  brother  of  P.  L.  Ford  (q.v.).  He  was 
chief  of  the  bureau  of  statistics,  Department  of 
State,  1885-9,  and  of  the  bureau  of  statistics  in 
the  Treasury  Department  in  1893-8;  was  con- 
nected with  the  Boston  Public  Library  1897- 
1902,  and  was  chosen  lecturer  on  statistics  in 
the  University  of  Chicago  in  igoi.  He  pub- 
lished: <  American  Citizen's  M!anuaP ;  ^The 
Standard  Silver  Dollar>  (1884) ;  ^George 
Washington>   (1899). 

Fordham,  for'dam,  a  part  of  New  York 
in  the  borough  of  Bronx.  Prior  to  1874  >t  was 
a  village  in  Westchester  County,  N.  Y.  Ford- 
ham  was  made  a  manor  in  1671.  St.  John's 
College  is  located  here.  The  poet  E.  A.  Poe 
lived  in  Fordham  for  a  number  of  years  and 
wrote  *The  Bells  ^  and  other  pieces  here. 

Ford's  Theatre,  a  Washington  theatre  in 
which  President  Lincoln  was  shot  by  the  as- 
sassin, Booth,  14  April  1865.  The  United  States 
p^ovemment  purchased  the  building  in  1^66,  and 
it  was  at  first  used  as  the  Army  Medical  Mu- 
seum, but  after  1887,  as  the  Pension  and  Rec- 
ords Bureau  of  the  War  Department.  It  grad- 
ually fell  into  ruin,  however,  and  suddenly 
collapsed  with  the  loss  of  several  lives,  9  June 
1893. 

Fordun,  John  of,  known  as  the  father  of 
Scottish  history:  b.  probably  at  Fordoun,  Kin- 
cardineshire, about  13 10;  d.  about  1386.  He 
wrote  the  first  five  books  of  his  < Chronica  Gen- 
tis  Scotorum,^  bringing  the  history  down  to  the 
middle  of  the  12th  century,  and  also  a  part  of 
the  sixth  volume,  which  was  completed  by 
Walter  Bower,  abbot  of  the  monastery  of 
Inchcohn.  He  enlarged  the  first  five  books  and 
added  11  new  ones,  bringing  the  history  down 
to  1437.  Several  editions  have  been  printed, 
the  best  probably  being  that  of  W.  F.  Skene 
(Edinburgh  1871-2). 

Forearm*     See  Arm. 

Forecasting  the  Weather.  See  Meteorol- 
ogy. 

Foreclosure  is  the  right  of  a  mortgagee, 
or  of  any  one  having  interest  in  a  mortgage, 
in  the  event  of  the  conditions  of  the  mortgage 
being  violated,  to  compel  the  mortgagor  to 
redeem  the  pledge  or  forfeit  his  right  of  redemp- 
tion. This  is  done  by  filing  a  bill  for  foreclos- 
ure. The  court  may,  on  application  of  the  mort- 
gagee, mortgagor,  or  any  incumbrancer  of  the 
mortgage,  grant,  under  certain  conditions,  a  sale 
of  the  subject  instead  of  foreclosing  the  mort- 
gage, the  money  raised  by  the  sale  being  ap- 
plied to  the  payment  of  the  mortgage,  any  sur- 
plus being  claimed  by  subsequent  mortgages,  or 
in  the  event  of  no  other  claim,  being  paid  to  the 
mortgagor. 

Forefathers'  Day,  the  day  celebrated  as 
the  anniversary  of  the  landing  of  the  Pilgrim^; 
first  commemorated  in  1769.  Owing  to  a  mis- 
take in  the  change  of  Old  Style  (ii  December) 


to  New  it  was  made  22  instead  of  21  December, 

Foreign  Coins  and  Their  American  Equiv- 
alent, As  the  monetary  value  of  national 
coins  is  subject  to  frequent  change,  it  is  im-* 
possible  to  prepare  a  statement  which  would 
correctly  specify  the  value  of  any  particular 
coin  at  any  future  time.  As  such  changes  are 
correspondingly  slight,  however,  the  following 
list  of  the  coins  of  all  nations  will  always  be 
comparatively  correct,  the  values  in  the  moneys 
of  account  of  the  United  States  having  been 
corrected  to  I  April  1905  by  the  director  of  the 
mint,  United  States  Treasury  Department: 

Argentine  Republic. —  Gold  coins:  argentine  ($4.82^) 
and  half  argentine;  silver  coins:  peso  C$0,965)  and  its 
divisions. 

Austria-Hungary. — By  a  law  passed  2  April  189a 
the  monetary  system  of  Austria-Hungary  was  reformed 
on  a  gold  basis,  with  the  crown  ($0,203)  as  a  unit. 
The  coins  issued  under  the  old  system  are  still  in 
circulation,  however.  Thev  are,  gold:  eight  florins 
($3'858),  4  florins,  ducat  ($2,287).  and  4  ducaU;  silver: 
florin  ($0.5052)  and  2  florins.  The  coins  under  the 
new  system  are,  gold:  twenty  crowns  ($4,052),  10 
crowns,  and  i  ducat  ($2,287);  silver:  one  crown 
($0,203):  nickel:  twenty  hellers  ($0.0405)  and  10 
hellers;  bronze:  two  hellers,  or  one  kreutzer  ($0.0040), 
and  one   heller. 

Belgium. —  Belgium  being  a  member  of  the  Latin 
Union,  its  monetary  unit  is  the  franc  ($0,103),  and  its 
coins  the  gold  10  and  20  franc  pieces  and  the  silver 
5  francs. 

Bolivia. —  The  boliviano  ($0,439)  i>  the  monetary 
unit  of  Bolivia.  Its  coins,  all  silver,  are  the  boliviano, 
the  50,  20,  zo,  and  5  centavo  ($0.0211)  pieces. 

Brasil.^  The  milreis  ($0,546)  is  the  monetary  unit 
of  Brazil.  Its  gold  coins  are  «,  zo,  and  20  milreia 
pieces;  its  silver  coins,  ^,  i,  ana  2  milreis. 

Bulgaria, —  The  monetary  unit  is  the  lev  ($0,185) 
which  IS  supposed  to  correspond  to  the  franc  ox  other 
double  standard  countries.     In  fact,  but  few  Bulgarian 

eold  coins  are  in  circulation,  the  necessary  gold  coins 
eing  supplied  by  foreign  zo  and  20  franc  pieces.  The 
silver  coins  are  the  ^,  1,  2*  and  5  leva  pieces;  the 
nickel  coins  are  the  2>i,  5,  zo^  and  20  stotinki  ($0.0^85), 
and  there  are  copper  coins  of  z,  2,  s»  and  zo  stotinki. 

Canada. —  The    gold    dollar    ($x)    is    the    monetary 
unit.     The  silver  coins  are  the  50,  2K,   10,  and  5  cent 
Some  penny    (a  cents)   and  half 


penny  pieces 


pieces.  ^ 

are  in  circulation, 

Chile. —  The  value  of  the  peso,  the  monetary  unit, 
is  ($0,365).  The  cold  coins  of  the  country  are  the 
escudo  (SI. 825),  doubloon  ($3.65),  and  the  condor 
($7.30).     The  peso  and  its  divisions  are  coined  in  silver. 

China. —  The  monetary  system  of  China  is  in  an 
extremely  chaotic  condition.  The  unit  and  sole  official 
coinage  is  the  copper  cash,  zi  of  which  are  equal  to 
one  cent.  The  silver  tael,  or  Hang,  varies  in  value  in 
different  parts  of  the  country,  as  follows: 

THE    CHINESE   TAEU 


Placb 

Value 

Place 

Value 

Amoy 

$0,719 

Nankin 

$o.7za 

Canton 

0.717 

Ninchwang 

0.674 

Chefoo 

0.688 

Ninppo 

0.69Z 

Cniin   Kiang 

9.703 

Pekin 

0.701 

Fuchau 

6.665 

Shanghai 

0.657 

The   Hatkwan  or 

Swatow 

0.664 

customs   tael 

0.73a 

Tak?u 

0.724 

Hankow 

0.673 

Tientsin 

0.697 

In  Hong  Kong  and  Labuan,  the  "  British  Dollar  *• 
has  the  same  legal  value  as  the  Mexican  dollar. 

Colombia. —  The  gold  dollar  ($1.)  is  the  mone- 
tary unit.  Other  gold  coins  are  the  condor  ($0,647) 
and  the  double  condor.  The  silver  peso  ($o.9350  and 
tta   divisions   are  coined. 

Costa  Rica. —  The  gold  colon  ($0,465)  i«  the  unit 
of  the  country.  Two,  5,  10,  and  20  colon  pieces  are 
coined  in  gold;  5,  10,  25,  and  50  centimor  ($0.2326) 
pieces  in  silver. 

Cuba. —  As  Cuba  is  a  gold  standard  country,  its 
monetary  unit,  the  peso,  is  a  gold  coin  valued  at  $o.9Z. 
The  gold  doubloon,  valued  at  $5,017,  and  the  Alpbonse, 
valued  at  $4,823,  are  also  used,  as  well  as  several  fot^ 


Digitized  by 


google 


FOREIGN  EXCHANGE 


don   coiiM.     The  silver   coinage  of   Cuba  is  the  peso 

(|o.455)   and    its   divisions. 

Detmiork.-^  The  monetary  unit  is  the  crown  (io.368) 
and  gold  10  and  20  crown  pieces  are  coinea.  The 
minor  coinaffe^  in  silver  and  bronze,  is  represented  by 
the  50  ore  ($0.1247)   and  its  divisions. 

Ecuador. —  The  gold  sucre  ($0,487)  is  the  unit,  but 
the   10  sucrae  piece  is  the  only  goM  coin.     The  minor 


coinage,  the  10  and  5  real  ($0.0407)  pieces,  is  of  silver. 
Egytt, —  The  gold  pound,   representing   100   piasters 
(^.943)    is  th«  unit,   and    5<>>   ao,    10,   and   5    piaster 


the  authorised  coins  of  ih»  Plulippiiaes'  are  silver  ^ 

of  10,  20.  ana  50  centavos  (cents)  value,  and  of  copper 
ranging  from   J4  cent  to  5  centavos  in  value. 

Portugal, —  The  milrcis  ($1.08)  is  the  monetary  unit 
and  I,  2,  5,  and  xo  milreis  pieces  are  coined  in  gold. 
Tlie  Sliver  coins  of  this  country  are  1,000  reis  ($0.9526) 
and  50  reis;  the  nickel  coins,  100  reis  and  50  reis,  and 
the  bronze  coins,  20  and  5  reis. 

Rumania. —  The  gold  lei  ($0,193),  corresponding  to 
'      •  it.     Tw  ... 


Egytt, —  The  gold  pound,   representing   100   piasters     the   franc,   is  the   monetary  unit.     Twenty  and    10  lets 


pieces  are  also  coined  in  gold.  The  silver  coinage  is 
represented  by  the  i,  2,  5,  10,  and  20  piaster  pieces. 

Finland. —  The  markkaa  ($0.19^)  is  the  monetary 
unit,  and  the  ^old  coins  are  ao  and  10  markkaa  pieces. 
The  50  penni  ($0.0794)  and  the  10  and  i  penni 
($0.0019)  pieces,  in  bronze,  constitute  the  smaller 
coinage. 

France. —  The  gold  franc,  valued  at  $0,193,  is  the 
unit  of  the  country.  Gold  5,  10.  20,  50,  and  100  franc 
pieces,  and  silver  5  and  single  franc  pieces  are  coined. 
The  minor  coinage  is  represented  by  the  50,  20,  10,  and 
I  centime  ($0.0019)  pieces. 

German  Empire. —  The  Kold  mark  ($0,238)  is  the 
unit,  and  5,  10,  and  20  mark  pieces  are  coined  in  gold. 
The  £0  pfennigs  ($0.1039)  and  the  thaler  ($0.6928) 
represent  the  silver,  the  5  pfennigs,  the  nickel,  and 
the  single  pfennig  the  bronze  coinage. 

Great  Britain. —  While   the   monetary    unit    for   the 


colonies  varies,  that  for  Great  Briuin  itself  is  the  gold 
pound  sterling  ($4.8665).  The  pound  sterling  (the 
sovereign),  and  the  half  sovereign  are  coined  in  golds 


t 


the  crown  ($1.0872),  half  crown,  florin  ($0.4348), 
shilling  ($0.2174),  sixpence  ($0.1017),  four  pence 
($0.0724),  three  pence  ($0.0543),  and  the  two  pence 
($0.0362)  in  silver,  with  the  penny  ($0.02),  half  penny, 
and  farthing  ($0,005)   in  bronze. 

Greece. —  The  drachma  ($0,193)  is  the  monetary  unit. 
Five,  10.  20,  50,  and  100  drachma  pieces  are  coined  in 
l^old,  5  drachma  pieces  in  silver,  20  and  5  lepta  ($0.0096) 
in  nickel,  and   i   and  2  lepta  pieces  in  bronze. 

Guatemala, — The  silver  peso  ($0,439)  is  the  mone- 
tary  unit  and  this  coin  and  its  divisions  are  coined  in 
silver. 

Haiti, —  The  gourde  ($0,965)  is  the  unit  of  the 
country;  x,  2,  5,  and  10  gourde  pieces  are  coined  in 
|rpld,  and  the  sing^le  gourde  and  its  divisions  in  silver. 
The  smaller  coin  is  the  bronze  centime  ($0.0096). 

Hawaii, —  Same    as    United    States. 

Honduras, —  The  peso  ^$0,439)  is  the  monetary  unit 
and  this  coin  and  its  divisions  are  coined  in  silver. 

India, —  The  pound  sterling,  or  sovereign,  is  the 
standard  coin  of  ^  India,  but  the  rupee  ($0.324434) 
and   its   divisions   is  the  money   ot  account. 

Italy. —  The  lire  ($0,193)  is  the  monetary  unit.  The 
\,  10,  20,  ^o,  and  100  lire  pieces  are  coined  in  gold;  5 
lire  pieces  m  silver,  while  the  20,  10,  and  z  centesiiru) 
($0.0019)  in  nickel  and  bronze  represent  the  minor 
coinage. 

Japan. —  The  yen  ($0,498)  b  the  unit  of  the  country. 
Gold  5,  10,  and  20  yen  pieces  are  coined;  10,  20,  and 
50  sen  ($0,448)  silver  pieces,  with  $  sen,  z  sen,  and  $ 
rin    ($0.0024)    pieces  in  bronze. 

Liberia. —  Tne  only  omcial  coin  of  Liberia  is  the 
gold  dollar    (%}-)• 

Mexico, —  The  silver  dollar,  valued  at  $0,458,  has 
long  been  the  monetary  unit  of  Mexico,  but  a  change 
to  the  gold  standard,  which  is  about  to  be  established, 
will  give  the  countrv  a  gold  dollar  of  the  value  ot 
about  fifty  centa.  The  several  divisions  and  nwdtiples 
of  the  dollar  will  also  be  coined. 

Netherlands,  The. —  The  gold  florin  ($0,402)  is  the 
monetary  unit.  Gold  10  florin  pieces  are  coined  as 
well  as  ^,  I,  and  2^  florin  pieces  in  silver.  The 
cent   ($0,004)  is  of  bronze. 

Newfoundland. —  The  gold  dollar  of  Newfoundland 
is  valued  at  $i.oia. 

Nicaragua, —  The  salver  peso  ($0,439)  is  the  unit^ 
and  this  coin  and  its  divisions  are  coined  in  silver. 

Norway, —  Same  as   Sweden. 

Panama. —  The  balboa,  valued  at  $x.  in  gold,  is  the 
monetary  unft  At  present  no  gold  is  coined,  the 
only  com  being  the  stiver  dollar  ($0.50)  and  ita  di- 
Tisions. 

Paraguay. —  The  country  has  no  coinajre,  but  the 
silver  pesos  of  other  South  American  repubHcs  circulate 
there  at  the  same  value  as  in  the  countries  where  they 
are  issued. 

Persia.^  Tht  silver  kran  ($0,078)  is  the  monetary 
unit.  Gold  ^,  I,  and  a  tomans  ($3,408)  pieces,  and 
tihrer  ^,  H>  Xt  a,  and  5  krans  are  coined.  The 
copper  coins  are  the  cbai  ($0.0085)  and  the  abassi, 
valued   at   4    chais. 

Peru. —  The  sol  ($0,487)  is  the  monetary  unit. 
Gold  libra  (84.8665)  are  eoined,  as  well  as  the  silver 
sol  and  its  divisions. 

PMUppime  Islands. —  By   act   of  the   57th   Congress 


pieces   are   coined   in  gold,   5   and  single  lei   pieces  in 

silver,  and  10  and  z  bani  ($0.0019)  pieces  in  bronze. 

Russia. —  The  ruble  ($0,515)  is  the  monetary  unit, 
(Sold  imperials,  valued  at  15  rubles,  and  half  imperials 
are  coined.  The  ruble,  aa  well  as  the  50  and  5 
copeck  ($0.0187)  pieces,  are  of  silver,  while  the  single 
coi>eck  and  a  5  copeck  piece  are  coined  in  copper. 

Salvador. —  The  silver  peso  ($0.43^)  is  the  unit,  and 
this  coin  and  its  divisions  are  coined  m  silver. 

Senna. —  The  dinar  ($0,173)  is  the  monetary  unit. 
The  20  and  10  dinar  pieces  are  of  gold;  the  5  and  i 
dinar  pieces  of  silver,  while  the  20,  xo  and  one  para 
($0.0019)  pieces,  in  nickel  and  bronze,  represent  the 
minor  coinage. 

Siam. —  The  monetary  unit  is  the  silver  fical  ($0.28). 
The  other  coins  current  are  the  salung  (^  fical)  and 
the  Jnang   (ji  fical). 

Spain, — 'The  peseta  ($0,193)  is  the  monetary  unit 
The  several  divisions  and  multiples  of  the  peseta  are 
coined  in  gold  and  silver,  while  the  minor  coiiuge, 
ranging  from  one  centimo  ($0.00x9)  to  50  centimos, 
are  of  silver  or  bronze. 

Sweden  and  Norway. —  The  gold  crown,  ($o.a68)  is 
the  unit,  and  10  and  20  crown  pieces  are  coined  in  gold. 
The  silver  coinaae  includes  the  a  crown  piece,  the 
single  crown,   ana  the   50  and   10  ore    ($0.0241),   while 


the  single  and  the  5  ore  pieces  are  of  bronzel 

Switserland, —  The  gold   franc,   valued  at  $o.x93,  is 
the  monetary  unit.     Gbid  5.   10.  20,   50,  and  100  xranc 


?ieces,   atjd  silver   5  and  one  franc  pieces  are  eoined. 
he  minor  coinage  includes  the  50,  30,  to,  and  single 
centimes  ($0.0019). 

Turkey. —  The  piaster  ($0,044)  is  the  monetary  unit 
and  the  gold  coins  include  the  25,  50,  xoo  (the  lira), 
2^0,  and  500  piaster  ineces.  The  H  piaster,  the  single 
piaster,  and  the  20  piaster  pieces  are  of  silver,  while 
a  piaster  and  the  para   ($0.0001)   are  of  copper. 

Uruguay. —  The  peso  ($1,034)  is  the  only  gold  coin 
authorized  in  Uruguay,  but  the  silver  peso  ($0,403) 
and  its  divisions  are  also  coined. 

Venezuela. —  The  bolivar  ($0,193)  ia  the  monetary 
unit  Gold  5,  xo,  20,  50,  axra  xoo  bolivar  pieces  are 
coined,  while  the  silver  coinage  includes  a  \  bolivar 
piece  as  well  as  the  single  bolivar  and  its  divisions. 

Foreign  Exchange.  Foreign  Exchange  is 
a  name  applied  to  that  part  of  banking  which 
deals  with  transactions  between  different  coun- 
tries. Since  the  earliest  days  of  which  we  have 
authentic  record  of  human  achievements,  differ- 
ent communities  have  traded  commodities  with 
each  other.  Originally  the  transactions  were 
confined  to  barter,  and  the  caravan  or  ship  that 
carried  goods  to  a  foreign  country  traded  thcni 
directly  for  goods  of  supposed  equivalent  value, 
which  they  took  back  with  them  to  their  own 
conntrfes.  The  difficulty  experienced  in  making 
even  exchanges  of  mutually  desirable  articles 
led  to  the  formation  of  banks  (see  Banks  and 
Banking)  and  finally  to  the  development  of 
the  Foreign  Exchange  business  in  its  present 
form. 

Due  to  the  fact  that  it  was  the  first  in  the 
field  in  a  scientific  way,  and  also  because  of  its 
world-wide  political  interests.  Great  Britain 
can  truthfully  claim  that  the  bulk  of  the  world's 
business  is  carried  on  in  its  currency  —  pounds 
sterling.  See  Monetary  Systems  of  the 
World. 

Foreign  Exchange  being  the  same  in  theory 
the  world  over  and  similar  in  practice,  except 
where  influenced  by  local  conditiotis,  we  will 
consider  it  from  the  standpoint  of  the  United 
States.  The  foreign  exchange  banker,  whether 
running  a  separate  institution  or  a  department 
of  a  bank  organixed  for  the  handling  of  both 
domestic  and  foreign  business,  finances  the  fol- 
lowing propositions,  which  we  will  divide  into 
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two  divisions,  viz.,  Exports  and  Imports,  as 
because  of  the  effect  upon  exchange  everything 
can  be  logically  classed  under  these  heads: 

Exports. —  (a)  Merchandise ;  (b)  Expenses 
of  travelers  to  this  country;  (c)  Securities 
(government,  corporation,  firms,  or  individuals, 
sold  abroad)  ;  (d)  Remittances  to  this  country; 
(e)  Precious  metals. 

Imports. —  (a)  Merchandise;  (b)  Expenses 
of  travelers  from  this  country;  (c)  Securities 
(government,  cofporation,  firms,  or  individuals 
purchased  abroad)  ;  (d)  Remittances  from  this 
country;  (e)  Precious  metals. 

First,  consider  tbe  exports.  Diffcre»nt  com- 
modities because  of  their  being  perishable  or 
otherwise,  or  because  of  the  different  methods 
of  handling  that  hurry  or  retard  their  deliveiy, 
have  to  be  financed  according  to  their  nature. 
Thus,  for  example,  we  find  that  meat,  cotton, 
flour,  and  machinery  are,  as  a  rule,  all  financed 
on  a  different  basis.  Because  of  the  time  neces- 
sary to  collect  drafts  against  exports,  only  con- 
cerns of  large  free  capital  over  and  above  the 
needs  of  their  domestic  business  could  sell  their 
goods  to  foreign  buyers,  if  it  were  not  for  the 
foreign  exchange  banks  or  departments  that 
pay  cash  for  the  goods  on  delivery  of  docu- 
ments. The  transactions  are  consummated  as 
follows:  Bids  are  asked  for  on  bills  drawn 
against  merchandise  by  telephone,  telegraph,  and 
over  the  bank's  counter,  and  are  accepted  or  re- 
jected as  they  are  in  or  out  of  line  with  bids 
of  competitors,  with  the  exception  of  bills  that 
are  placed  for  deposit  regulany  with  some  one 
concern,  in  which  case  rates  are  applied  accord- 
ing to  the  market.  In  purchasing  bills  the  fol- 
lowing questions  arise  in  the  mind  of  the 
buyer :  Is  the  responsibility  of  the  seller  of  the 
exchange  sufficient  to  warrant  the  purchase  of 
the  bill?  If  it  is  a  long  time  bill  is  it  drawn 
upon  responsible  banks  or  buyers?  Is  the  mar- 
ket value  of  the  goods  covered  by  the  shipment 
stable,  and  if  not,  is  the  valn^  at  the  time  of 
the  offer  low  eitough  to  warrant  the  purchase? 
These  questions  answered  satisfactorily,  next 
comes  the  point  of  rate  to  be  paid,  which  is 
based  upon  <he  following  conditions  (in  this 
country  bills  are  ordinarily  drawn  in  the  cur- 
rency of  the  country  of  the  drawee).  The  laws 
and  customs  of  the  country  upon  Which  the  bill 
is  drawn  concerning  the  class  of  exdiange  of- 
fered, for  instance  as  to  delivery  of  documents, 
stamp  tax,  days  of  grace,  etc.,  the  value  of  de- 
mand exchange  in  New  York  on  day  of  pur- 
chase, the  rate  of  New  York  exchange  at  in- 
terior points  (when  such  points  are  the  seat 
of  pttrcblise),  the  current  rate  of  interest  ob- 
tainable upon  loans,  the  call  nKxney  rate  in  New 
York,  the  bank  and  private  discount  rates  in 
the  country  on  which  the  bill  is  drawn,  the 
market  tendency  in  foreign  exchange  and  the 
rat«8  for  other  foreign  exchanges,  both  in  this 
country  and  in  the  country  en  which  the  draft 
is  drawn. 

The  rate  being  made  and  accepted,  the  ex- 
porter obtains  the  necessary  papers  and  deKvers 
them  to  the  foreign  exchange  banker,  where  he 
is  cither  giren  a  cashier's  check  or  credit  in 
account  for  the  amount  of  the  biH  it  the  agreed 
rate,  provided  the  documents  are  in  order. 
Every  piece  of  paper  handled  is  carefully 
checked  up  as  follows:  To  see  that  the  con- 
version rate  when  applied  to  the  bill  equals  the 
dollars  paid  the  depositor ;  that  bills  pf  lading 
arc  drawii  to  the   order  of   shipper  and   In- 


dorsed in  blank;  that  all  negotiable  copies  of 
the  bill  of  lading  are  attached  to  the  draft, 
which  is  in  nearly  all  cases  drawn  in  duplicate; 
that  the  goods  covered  by  the  bill  of  lading 
cover  the  draft  at  market  rates;  that  the  goods 
are  insured  while  in  transit  and  a  certificate 
in  proper  order  accompanies  the  draft;  that 
invoices,  and  where  necessary  consular  cer- 
tificates, are  attached,  and  that  where  a 
general  hypothecation  is  not  held,  a  special 
hypothecation  covering  the  particular  shipment 
accompanies  the  other  papers.  Documents,  of 
course,  vary  somewhat  from  tbe  above,  but  this 
covers  the  bulk  of  the  business. 

Travelers  to  this  country  ordinarily  carry 
travelers'  letters  of  credit,  in  order  to  provide 
for  their  expenses.  Drafts  drawn  against  such 
letters  are  cashed  by  the  foreign  exchange 
banker,  which  further  increases  his  funds 
abroad.     See  Credit,  Letter  of. 

The  next  division  under  exports  is  the  hand- 
ling of  stocks,  bonds,  or  other  securities  pur- 
chased from  us  by  foreigners.  In  such  cases 
drafts  are  drawn  and  the  securities  are  attached 
or  notice  is  sent  to  the  effect  that  they  are 
going  forward  under  another  cover,  and  where 
necessary,  insurance  is  carried. 

Remittances  from  foreign  countries  are  also 
in  effect  exports,  as  the  amount  drawn  by  for- 
eign bankers-  is  either  credited  to  the  account 
of  the  payee  bank  or  draft  is  drawn  against  bal- 
ances in  this  country  that  were  built  up  in  a 
similar  manner.  i 

In  all  these  divisions  tmder  exports  the  for-1 
«ign  exchange  banker  is  in  effect  paying  out 
funds  in  his  city  for  which  he  receives  or  will 
receive  foreign  money  at  the  point  of  destina- 
tion for  bills,  securities,  and  drafts  drawn 
against  letters  of  credit,  and  in  the  case  of 
remittances,  at  the  points  from  which  they  orig- 
inate. 

Secondly,  we  will  consider  the  imports.  The 
importer  causes  the  demand  for  the  exchange 
that  the  exporter  has  made  and  is  accommo- 
dated in  two  ways,  either  through  the  direct 
sale  to  him  of  demand  or  cable  exchange  and 
sometimes  long  bills,  or  through  the  issuance  of 
commercial  letters  of  credit.  Merchandise,  the 
first  division  under  imports,  is  usually  brought 
in  under  commercial  letters  of  credit.  In  issu- 
ing such  credits  the  banker  is  again  confropted 
with  the  proposition  of  financial  responsibility, 
this  time  of  the  importer,  together  with  the 
marketable  nature  of  the  goods  which  he  wisbes 
to  import,  their  prices,  etc.  If  everything  is 
satisfactory  and  the  credit  is  granted,  the  for- 
eign shipper  is  authorized  by  the  bank  to  draw 
upon  some  convenient  foreign  correspondent  for 
the  value  of  the  goods,  the  foreign  banker  being 
authorized  to  honor  such  draft  upon  delivery  to 
him  by  the  foreign  seller  of  documents  evidenc- 
ing the  shipment,  etc.,  which  correspond  iden- 
tically with  those  required  in  advancing  money 
to  an  exporter  whose  credit  is  not  sufficient 
without  such  assurance  or  where  the  standing 
of  the  purchaser  of  the  goods  is  not  high  enough 
so  that  the  exporter  himself  is  willing  to  make 
the  shipment  without  such  a  letter.  The  docu- 
ments delivered  to  the  foreign  banker  come 
forward  to  this  Country  and  are  delivered  to 
the  customer  against  trust  receipt  before  the 
draft  for  the  goods  matures,  or  are  held  for 
payment  of  the  draft  a?  special  cases  may  re* 
quire.  Where  letters  of  credit  are  drayrn  for 
30,  60,  90  days,  or  other  maturities,  the  actual 
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money  is  not  advanced  as  in  the  case  of  the 
exporter,  but  credit  is  extended  through  tiie 
acceptance  by  the  foreign  banker  of  the  time  bill 
against  guarantee. 

The  American  traveler  in  foreign  countries 
is  really  an  importer,  for  lie  buvs  in  foreign 
lands  amusement,  experience,  and  other  trifles 
to  bring  back  to  the  United  States  either  in 
memory  or  in  bulk.    See  Credit,  Letter  of. 

Securities  imported  are  handled  in  the  same 
manner  as  those  exported,  with  the  exception  of 
the  fact  that  more  often  payment  is  made  out 
of  balances  of  American  banks  i**  the  foreign 
centres  than  by  the  foreign  banker  against  his 
draft. 

Remittances  to  foreign  countries  consist 
largely  of  money  being  returned  by  foreigners 
who  are  located  here.  This  is  ordinarily  done 
by  so-called  postal  remittances  or  drafts,  and 
is  in  effect  an  import,  as  foreign  balances  are 
reduced  in  order  to  pay  them,  the  same  as  if 
goods  had  been  purchased  abroad. 

An  item  that  enters  largely  into  the  foreign 
exchange  business  is  the  shipment  of  precious 
metals.  In  dealing  with  the  Orient  the  price  of 
silver  enters  largely  into  the  price  of  exchange, 
as  the  old  Mexican  dollar  is  the  accepted  stand- 
ard in  Hong  Kong,  which  is  the  business 
centre  of  the  far  East 

As  gold  is  used  more  largely  the  world  over 
for  the  purpose  of  settling  so-called  trade  bal- 
ances, we  will  consider  the  part  it  takes  in  for- 
eign commerce  more  in  detail.  The  various 
countries  of  the  world  have  moneys  of  different 
denominations  and  values  (see  Foreign  Coins 
AND  Their  American  Equivalents),  and  in 
order  to  get  a  common  basis  from  which  to  fig- 
ure values,  the  relations  between  the  moneys 
are  based  upon  the  actual  pure  gold  value  in  tnc 
principal  coin  of  each  country.  For  instance,  in 
the  case  of  Great  Britain  and  the  United  States 
the  pure  gold  in  a  pound  sterling  is  found  to 
be  equivalent  to  the  ^old  in  4.86656  American 
dollars,  and  this  rate  is  called  the  mint  par  of 
exchange.  When  the  exchange  rate  is  enough 
higher  than  the  par  of  exchange  to  make  it 
profitable  to  ship  gold  abroad  and  sell  exchange 
against  balances  so  made,  the  export  point  is 
said  to  have  been  reached,  and  where  the  rate 
falls  so  low  that  exchange  can  be  purchased 
2nd  gold  shipped  in  to  replace  the  funds  used 
for  the  purchase  of  the  exchange,  it  is  called  the 
import  point. 

The  theoretical  export  and  import  points  arc 
constant,  but  the  actual  points  at  which  gold  can 
be  profitably  shipped  vary  considerably,  the  difr 
ference  between  the  actual  and  theoretical  ex- 
port and  import  points  being  made  up  of  the 
following  items:  Boxing  and  cartage  of  the 
gold,  freight  to  destination,  insurance  and  loss 
of  interest  while  the  gold  is  in  transit.  (These 
costs  vary  somewhat,  depending  upon  the  ar- 
rangements different  shippers  are  able  to 
make.)  The  actual  points  are  also  dependent 
upon  other  exchanges;  for  instance,  if  sterling 
on  London  in  Paris  is  abnormally  low,  gold  can 
be  shipped  to  Paris,  and  London  exchange  pur- 
chased with  the  balances  so  made  at  a  profit, 
when  the  rate  for  drafts  on  London  in  this 
country  would  not  of  itself  permit  of  such 
profit.  The  price  of  gold  also  has  a  bearing 
upon  the  rate,  but  where  gold  is  exported  from 
this  country  the  cost  of  the  gold  is  fixed,  as  the 
United  States  Government  furnishes  gold  bars 
at  the  rate  of  four  cents  per  $100,  and  gold 
coin  can  be  obtained  without  premium  by  de- 


manding same  of  the  United  States  Govern- 
ment in  exchange  for  gold  notes.  As  this  coun- 
try exports  a  tremendous  amount  of  cotton, 
wheat,  com,  and  other  cereals  after  harvest  in 
the  fall,  other  things  being  equal,  exchange 
would  naturally  be  lower  at  this  time  of  year. 
On  the  other  hand,  it  would  naturally  be  high 
during  the  early  summer  months,  because 
of  the  fact  that  the  imports  are  heavier  in 
proportion  at  that  time.  (See  Exports  and 
Imports).  This  natural  condition  has  been  off- 
set largely  through  the  interchange  of  securities, 
and  also  by  so-called  finance  bills.  The  latter  in 
effect  carry  over  a  debt  of  this  country  to  foreign 
countries  when  issued  at  the  time  of  high  ex- 
change to  such  time  as  the  exports  make 
enough  exchange  to  carry  the  market  down  and 
allow  cov2r  at  low  rates.  This  often  allows 
the  borrowing  of  .money  at  a  very  low  interest 
rate,  and  is  much  resorted  to  when  discounts 
abroad  are  lower  than  interest  rates  in  the 
United  States,  or  when  exchange  is  at  abnor- 
mally high  rates  without  correspondingly  di- 
vergent interest  rates  against  the  transactions. 
As  the  bulk  of  our  foreign  trade  is  carried  in 
foreign  bottoms,  we  are  obliged  to  pay  im- 
mense amounts  for  freight.  Most  of  our  ma- 
rine insurance  is  also  carried  on  the  other  side 
of  the  water.  Both  of  these  items  must  be 
added  to  the  imports  before  the  real  balance 
of  trade  can  be  found,  but  as  they  can  only  be 
estimated  and  as  finance  bills  are  drawn  and 
securities  sold  back  and  forth  in  unknown 
amounts,  there  is  no  time  at  which  the  real 
balance  of  trade  is  a  known  quantity.  The  de- 
mand and  supply  of  exchange  that  causes  fluc- 
tuations to  reach  the  gold  points  is  the  only  real 
guide  to  such  balance,  and  even  then  finance 
bills  in  themselves  may  be  sufficient  to  call 
forth  shipments  when  the  real  balance  if  it  were 
known  might  be  the  other  way. 

The  foreign  exchange  banker  in  financing 
the  foreign  trade  of  the  United  States  in  addi- 
tion to  accepting  the  ordinary  risks  entailed  in 
advancing  credit  to  his  customers  is  always  at 
the  mercy  of  the  fluctuations  in  foreign  ex- 
change rates,  and  if  it  were  not  for  the  fact 
that  the  two  gold  points  are  separated  from 
each  other  by  under  ordinary  conditions  not  to 
exceed  one  per  cent,  and  usually  at  a  much  less 
difference,  it  would  be  impossible  for  him  to 
work  upon  the  close  margins  that  are  now  in 
vogue  and  that  give  the  exporter  and  importer 
the  best  possible  service  at  an  infinitesimal  cost 
See  Commerce  and  Commercial  Terms. 

Fred  T.  Kent, 
Manager  Foreign  Exchange  Department,  First 

National  Bank  of  Chicago, 

Foreign  Judgment,  in  law,  is  the  term  aj)- 
plied  to  the  judgment  of  a  foreign  tribunal. 
Such  judgment  is  proved  in  common  law  by 
exemplifications  certified  under  the  great  seal  of 
the  state  or  country  where  the  judgment  is 
recorded,  or  under  the  seal  of  the  court  where 
the  judgment  remains;  the  fulfillment  of  its 
conditions  depends  upon  treaty  stipulations  or  on 
international  comity. 

Foreign  Laws,  the  laws  of  a  foreign  coun- 
try. The  courts  do  not  judicially  take  notice  of 
foreign  Jaws;  and  thev  must,  therefore,  be 
proved  as  facts.  Exemplified  or  sworn  copies  of 
written  laws  and  other  public  documents  must, 
a.->  a  general  thing,  be  produced  when  they  can 
be  produced.    The  eflfec^^o^  I^^IS^^gY^ 
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proved,  is  probably  referable  to  the  court;  the 
object  of  the  proof  is  to  enable  the  court  to 
instruct  the  jury  what  is,  in  point  of  law,  the 
result  from  foreign  laws  to  be  applied  to 
the  matters  in  controversy  before  them.  The 
court  is,  therefore,  to  decide  which  is  the  proper 
evidence  of  the  laws  of  a  foreign  country,  and 
when  evidence  is  given  of  those  laws,  the  court 
is  to  judge  of  their  applicability  to  the  matter  in 
issue. 

Foreign  States.  In  law,  every  nation  is 
foreign  to  all  other  nations;  and  the  several 
States  of  the  American  union  ate  foreign  to 
■  each  other,  with  respect  to  their  municipal 
laws.  The  reciprocal  relations  between  the 
national  government  and  the  several  States, 
however,  are  considered  not  as  foreign,  but  as 
domestic. 

Foreign  Trade.  While  political  econo- 
mists have  engaged  in  fierce  disputations 
over  many  economic  theories  regarding 
money,  wages,  distribution  and  similar  sub* 
jects,  they  have  allowed  the  theory  of  inter- 
national trade,  as  it  was  set  forth  by  John 
Stuart  Mill,  to  remain  unchallenged  and  un- 
changed. The  principle  involved  is  one  of 
advantage.  In  general,  a  given  nation  will 
export  those  articles  in  the  production  of 
which  it  has  an  advantage  over  other  nations 
and  import  such  articles  as  can  be  produced 
cheaper  by  other  nations.  This  advantage 
may.  be  absolute,  depending  upon  location, 
soil,  climate,  etc.,  or  it  be  merely  relative  and 
artificialt  depending,  for  instance,  on  a  system 
of  protective  tariff. 

Modern  international  trade,,  in  all  its  vast- 
ness  and  complexity,  is  a  comparatively  re- 
cent development.  It  may  be  said  to  have  first 
be^n  with  the  multiplication  of  steamships 
and  the  extension  of  railroads  throughout 
the  world.  Among  important  recent  changes 
affecting  foreign  trade,  and  destined  to  affect 
it  even  more  in  the  future,  may  be  mentioned: 
(i)  The  acquisition  by  the  United  States  of 
Hawaii  and  the  Philippine  Islands;  (2)  the 
construction  of  the  Trans-Siberian  Railway; 
(5)  the  expansion  of  steam-carrying  trade  on 
the  Pacific;  (4)  the  opening  of  China;  (5)  the 
definite  assurance  of  a  Panama  Canal  by  the 
United  States.  These  changes  mean  new  mar- 
kets for  us,  with  better  and  cheaper  facilities 
of  transportation.  The  location  of  Manila 
makes  it  the  logical  collecting  point  for  all 
articles  of  trade  in  southern  Asia  except  tea. 
and  under  American  control,  with  changed 
conditions  of  shipping,  this  city  is  destined 
to  become  a  great  commercial  emporium. 
The  fact  that  our  factories  are  located  on  the 
Atlantic  coast  has  placed  us  at  a  disadvantage 
in  the  oriental  trade.  This  condition  will  be 
greatly  alleviated  by  the  construction  of  the 
Panama  Canal;  not  to  mention  the  advantages 
we  shall  gain  in  our  trade  on  the  west  coast 
of  South  America.  Indeed,  the  trade  of  that 
group  of  countries  lying  south  of  us  is  im- 
portant. They  buy  of  us  manufactures  and 
food-products.  Their  principal  employment 
being  agriculture,  they  form  one  of  the  most 
important  groups  of  those  nations  known  to 
political  economists  as  ^qeutral  markets.'*  In 
recent  years  special^  pfforjj;s  have  ^)een  made  to 


cultivate  the  South  American  trade.  Witness, 
for  instance,  the  assembling  of  the  Interna- 
tional American  Conference,  under  act  of  our 
Congress  for  the  explicit  purpose  of  extend- 
ing inter- American  trade;  the  completion  by 
an  American  company  of  telegraphic  commu- 
nication with  the  southermost  cities  of  South 
America;  the  appointment  of  an  inter- Ameri- 
can commission  to  report  on  a  route  for  an 
inter-continental  railway;  the  establishment  of 
the  Bureau  of  American  Republics  for  the 
publication  of  information  for  those  engaged 
in  American  trade;  the  unification  of  customs 
regulations  and  the  monetary  conference  to 
study  plans  for  facilitating  inter- Am'^rican  ex- 
change; the  unanimous  recommendation  of 
all  the  republics  to  establish  an  international 
American  bank,  with  branches  in  every  Amer- 
ican republic;  the  celebration  of  treaties  of 
reciprocity  and  the  proposal  to  establish  a  per- 
manent inter-American  court  of  arbitration  for 
the  settlement  of  all  American  disputes;  and 
finally,  the  opening  of  our  great  consuming 
market  to  our  sister  republics  by  continuing 
the  free  admission  into  the  United  States  of 
coffee,  rubber,  nitrate  of  soda  and  other  prod- 
ucts, and  by  the  removal  of  the  duties  on 
hides,  sugar  and  wool.  In  addition  to  these 
means  of  promoting  trade  must  be  mentioned 
the  activity  and  persistence  of  our  American 
merchants  and  manufacturers  in  advertising 
their  wares,  and  in  this  way  stimulating  the 
market  for  them. 

Nor  have  our  commercial  leaders  proved 
less  e<iual  to  the  demands  of  international 
trade  in  the  widest  sense.  In  the  trade  of  the 
world  the  United  States  has  taken  an  im- 
portant place.  In  fact,  the  development  of 
our  foreign  commerce  has  been  almost  phe- 
nomenal. It  is  interesting  to  examine  the 
figures  giving  the  total  values  of  our  imports 
and  exports  by  stated  periods  for  the  past 
fifty  years,  and  to  note  the  rate  of  in- 
crease : 

Imports. 

185s $257,808,708 

1865 ,  _  -  238,745,580 

'875 533,005,4.36 

»885 577.527,330 

i8qS 731,969.965 

190S 1,117,512,629 

19x0 1,557,819,988 

Exports. 

j85S $218,909,503 

1865 166,029.303 

187s 513,442,711 

1885 74a,«89,7SS 

1895 807,538,165 

1905 1,518,561,720 

X910..... 1,744.984,720 

With  few  exceptions  the  volume  of  our 
foreign  trade  has  increased  steadily  year  by 
year,  the  figures  for  the  fiscal  year  1910  show- 
ing the  largest  imports  and  exports.  For  the 
fiscal  year  1910  the  imports  and  exports  were 
$^»557,8i 9,988  and  $1,744,984,720,  respectively. 
The  gain  of  $440,000  in  imports  alone  is  al- 
most twice  the  total  volume  of  our  foreign 
commerce  in  1812,  the  year  in  which  the 
United  States  first  made  a  clear  start  in  the 
race  for  recognition  as  a  world  power. 

The  gradual  increase 'of  exports  over  im- 
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ports  is  noteworthy  and  important.  Roughly, 
from  i85g  to  1910  imports  have  increased  loxir- 
fold,  while  exports  nave  increased  sevenfold. 
Whereas  in  i85«>  there  was  a  trade-balance  of 
$40,000,000  against  us,  in  1905  there  was  a 
balance  of  $400,000,000  in  our  favor.  It  is  fur- 
ther significant  that  about  half  of  our  imports 
are  manufacturers'  materials.  See  Commerce; 
Commerce,  Interstate;  Commeroal  Organiza- 
tions; Commercial  Treaties;  Exports  and 
Imports,  American;  Exports  and  Imports  of 
the  Latin-American  Republics;  Alaska,  Com- 
mercial; Canada,  Commerce,  Tariffs  and 
Transportation;  United  States:  Foreign 
Commerce  of;  History  of  the  Tariff;  Reci- 
prooty;  Commercial  Development;  Finances 
OF  THE,  Etc.;  Free  Trade;  Balance  of 
Traml 

Foreign  Wars^,  Military  Order  of,  a  na- 
tional patriotic  society  founded  in  1894  in  New 
York,  under  the  name  of  the  Military  and 
Naval  Order  of  the  United  States,  but  known 
from  189s  by  its  present  designation.  The  ob- 
jects of  this  order  arc  (1)  to  preserve  and  honor 
the  memory  of  those  who  assisted  in  the  main- 
tenance of  the  government  of  the  United  States 
sn  the  Revolution,  the  war  with  Tripoli,  the 
War  of  1812,  the  Mexican  war,  and  the  Span- 
ish-American war;  and  (2)  to  collect  all  records 
and  documents  appertaining  to  the  wars  above 
mentioned.  The  order  is  sub-divided  into  22 
State  commanderics,  and  includes  in  its  mem- 
bership GQiBfflissioned  officers  of  the  army,  navy, 
or  marine  corps  who  took  part  in  any  of  these 
ware  (Veteran  Companions),  and  direct  lineal 
descendants  of  comaudsioned  officers  in  the  main 
line  (Hereditary  Companions).  The  present 
membership  exceeds  iJoQO. 

Forelands^  North  and  Soudi,  two  head- 
lands on  the  soatheast  coast  ol  England,  county 
of  Kent  North  Foreland  projects  into  the  sea 
in -the  form  of  a  bastion,  and  consists  of  chalky 
cliffs  nearly  21O0  feet  high.  South  Foreland 
consists  also  of  chalky  cliffs,  and  has  two  light- 
houses,  with  fixed  lights,  erected  upon  it. 

Forensic  Medicine*  See  Medical  Jurispru- 

DENCB. 

Foreordination,  or  Predestination,  a  term 
appropriated  by  theology;  in  the  Calvinistic  sys- 
tem, the  assignment  of  the  Deity,  at  the  time 
of  creation,  of  some  of  his  creatures  to  eternal 
life  and  happiness  and  others  to  eternal  death 
or  suffering.  Of  course  the  decree  was  not, 
as  usually  stated,  irrespective  of  the  spiritual 
merits  of  the  subjects;  but  if  human  beings  it 
was  irrespective  of  their  actual  conduct  on  earth. 
This  was  supposed  to  be  irrelevant,  as  through 
the  fall  of  Adam  they  had  lost  all  possibility 
of  merit,  and  owed  any  escape  they  might  have 
from  utter  destruction  to  (jod's  grace  and 
Christ's  vicarious  atonement,  whicn  restored 
some  of  them  to  moral  health.  As  none  of  them 
deserved  anything,  there  could  be  no  injustice  in 
leaving  such  as  he  chose  to^  suffer  the  penalty 
assigned.  The  first  noun  or  its  verb  is  not  taken 
from  the  Scriptures^  which  uses  ^ordain^  in- 
stead (Acts  xiii.  48;  Judc  iv.  ij),  It  was  not 
alone  Adam's  dereliction  which  had  caused  this 
liberty  of  choice,  however,  as  anjgrels  were  in« 
cluded:  the  Westminster  Confession  says,  ^By 
the  decree  of  God,  for  the  manifestation  of  his 
glory,  some  men  and  angels  are  predestinated 


unto  everlasting  life,  and  others  foreordained 
to  everlasting  death.*  This  implies  that  no  cre- 
ated being  has  any  claim  to  other  than  de- 
struction except  by  divine  grace. 

Foresborteoing,  in  art,  th^  method  of 
drawing  in  strict  accordance  with  the  rules  of 
perspective,  by  which  objects  are  so  represented 
as  to  convey  to  the  observer  an  idea  of  their 
just  length,  although  but  a  portion  of  that 
length  is  actually  given.  The  method  was 
known  to  the  ancients,  and  in  more  recent  times 
has  been  notably  employed  by  Correggio. 

Foraat-fly,  the  British  name  for  the 
minute  parasitic,  flea-lik)e  flies  called  bird-ticks, 
bat-ticks,  and  the  like,  in  America;  specifically 
HippchoscQ  equina,  wluch  is  especially  a  torment 
to  horses  by  thrusting  its  kmg  beak  through 
the  skin  and  sucking  the  blood.    See  Botp-Tica. 

Poreatera,  Ancient  Order  of,  a  fraternal 
order  founded  1745,  at  Yorkshire,  England,  with 
a  membership  191  o  of  over  1,300,000,  divided 
among  9,000  courts.  The  order  was  introduced 
into  the  United  States  in  1832,  and  despite  the 
fact  that  over  175,000  members  withdrew  and 
organized  the  Foresters  of  America  in  1895, 
the  order  in  this  country  has  a  membership  of 
42,000. 

Foresters  of  America,  a  fraternal,  benevo^ 
lent  order  known  tinder  this  title  since  September 
1895.  Originally  the  order  was  p^vt  of  the  An- 
cient Order  of  Foresters  (I745)i  but  freed  itself 
from  the  High  Court  of  England  (1889),  and 
became  a  sepanate  order..  There  were  1,890 
courts  in  1910,  with  amemberehv  of  231^996. 

Foreaters,  The  Independent  Order  of, 
was  organized  in  1874  in  New  jersey.  It  was 
reorganized  in  Canada  by  the  Hon.  Dr.  Oron- 
hyateTcha,  a  full-blooded  Mohawk  Indian  of 
Scholarly  distinction,  high  character,  and  great 
ability,  who  was  educated  under  the  patronage 
of  the  late  king  of  England,  in  1881.  In  1881 
the  society  consisted  of  369  members  and  was  in 
debt.  It  now  numbers  235,800  and  has  a  sur- 
plus of  $6,700,000  in  its  treasury,  Having  already 
paid  to  widows  and  orphans  of  deceased  breth- 
ren about  ^9,122.000.  The  membership  ex- 
tends througnOTt  all  of  the  provinces  of  Canada, 
nearly  all  or  the  States  qf  the  American  Union. 
England,  Ireland,  Scotland,  Wales,  Norway, 
Denmark,  France,  Belgium,  India,  Newfound- 
land, and  Australia.  In  1902  it  added  to  its 
membership  13,000,  and  for  tiie  first  haK  of 
1903  its  net  increase  was  about  9»0oo.  During 
the  year  1902  the  number  of  mtaibers  initiated 
was  xoQ  per  month  greater  than  in  1901.  The 
death  rate  of  the  year  was  6.60  per  1,000  or  a 
fraction  less  than  the  year  before.  The  average 
age  of  its  membership  at  the  close  of  1902  was 
a  little  over  36.  The  society  rejects  a  laiige  per- 
centage of  applicants,  being  very  careful  in  the 
selection  of  its  risks.  Its  accumulated  funds  in- 
creased during  1902  by  feS7»a39.  This  meant  a 
betterment  in  assets  of  18.19  per  cent  The  in- 
crease in  assurance  at  risk  during  the  year  was 
4.52  per  cent.  The  increase  in  the  premium 
fncome  of  the  order  in  1902  was  8.37,  while  the 
demands  upon  that  income  for  the  purpose  of 
meeting  claims  was  on'^  i  per  cent  greater  than 
in  1901.  The  order  is  governed  by  a  supreme 
body,  which  meets  once  in  three  years. 
The  local  jurisdictions  are  governed  by 
hich  courts  of  the  various  States  and   Prov- 
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iiices.  The  funds,  however,  are  all  forwarded 
to  the  head  office,  there  being  invested  under 
the  insurance  law  of  Canada  which  prevents 
investment  in  an3^hing  except  first-class  gilt- 
edge  securities.  The  last  reports  show  that  no 
losses  have  ever  been  made  in  investments.  The 
head  office  of  the  order  is  in  Toronto,  Canada, 
the  building  being  a  magnificent  structure  known 
as  the  Temple  Building,  which  was  built  and  is 
owned  by  the  order.  In  addition  to  the  head 
office  it  contains  a  number  of  banks,  loan  com- 
panies, insurance  companies,  and  is  the  head- 
quarters of  masonry  for  the  city  of  Toronto. 
The  order  pays  out  daily  (1903)  $6,500  to  wid- 
ows and  orphans.  The  rates  of  premium  may  be 
judged  from  the  following:  Age  35;  amount 
$I^obo;  mortuaiy  premium  $1.38  (small  court 
dues  in  addition).  All  premiums  cease  at  70 
years  of  age,  or  at  any  time  when  the  members 
become  totally  and  permanentlv  disabled,  at 
which  time  they  are  allowed  to  take  in  cash  one 
half  of  the  amount  of  their  policy,  the  balance 
to  be  paid  to  their  heirs  at  death.  After  70  years 
of  age  members  are  permitted  to  draw  one  tenth 
of  their  policy  for  each  of  10  years  if  they  live 
so  long,  the  balance  to  go  to  their  beneficiaries  at 
death.  The  order  also  has  a  sick  and  funeral 
benefit  division.  It  admits  lady  members,  these 
being  called  companions,  who  are  gathered  in 
separate  courts.  Of  its  total  membership  of 
235,800  about  20,000  are  companion  members. 
The  growth  and  progress  of  the  institution  is 
the  life  work  of  Hon.  Dr.  Oronhyatekha.  He 
has  been  supreme  chief  ranger  for  22  years  and 
is  a  man  of  wonderful  strength  and  power. 
Associated  with  him  are  the  following:  Hon. 
Judge  Wedderburn,  Hampton,  N.  B. ;  J.  D. 
Clark,  Dayton,  Ohio;  John  A.  McGillivray,  K. 
C,  Toronto,  Ont. ;  H.  A.  Collins,  Toronto,  Ont. ; 
T.  Millman,  M.D.,  M.R.C.S.,  Toronto,  Ont; 
Hon.  Elliot  G.  Stevenson,  Detroit,  Mich.  Benj. 
Greer,  London,  Ont.,  and  Charles  A.  Fitzgerald, 
Buffalo,  N.  Y.,  are  the  supreme  auditors. 

Forestry  in  the  United  States.  Forestry  is 
the  art  of  using  the  forest  continuously  to  meet 
the  needs  of  men.  In  the  United  States  forestry 
has  to  do  principally  with  the  supply  of  wood 
for  various  purposes,  with  the  maintenance  of 
waterflow  in  streams,  with  the  prevention  of 
floods,  and  with  the  supply  of  forage  for  grazing 
animals  within  the  forest.  Nowhere  else  are 
forest  problems  of  more  vital  importance  to  the 
welfare  of  the  people  than  here,  and  in  no  other 
country  of  similar  civilization  has  so  little  prog- 
ress been  made  in  their  solution.  This  condi- 
tion follows  naturally  from  the  vast  area  of  the 
United  States,  its  comparatively  sparse  popula- 
tion per  square  mile,  and  from  the  nature,  loca- 
tion, and  extent  of  the  forests  themselves. 

The  forests  of  the  United  States  occupy  an 
area  of  approximately  1,100,000  square  niiles^  or 
about  36  per  cent  of  the  total  land  surface.  They 
may  be  divided  into  five  principal  regions. 

(a)  The  Northern  Pine  Forest  extends  from 
western  Minnesota  east  to  the  Atlantic  Ocean 
and  southward  to  middle  Tennessee,  northern 
Georgia,  central  Virginia,  and  northern  Mary- 
land. Its  characteristic  tree  is  the  white  pine 
i Finns  strobus,  Linn.),  a  tree  of  the  very  first 
commercial  importance,  which  has  hitherto  sup- 
plied much  more  of  the  lumber  cut  in  the  United 
States  than  any  other  tree.  In  its  western  and 
more  ioaportant  centre  of  distribution  in  Michi- 
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gan,  Wisconsin,  and  Minnesota,  the  white  pine 
is  found  both  in  pure  stands  and  associated  with 
other,  principally  hardwood,  trees.  The  cut  of 
white  pine  in  the  northern  pineries  reached  its 
maximum  in  1890,  when  the  production  for 
Michigan,  Wisconsin,  and  Minnesota  was  8,597,- 
623,000  feet  During  the  census  year  1900  the 
cut  had  fallen  to  5,4i9»333/»o  feet.  This  reduc- 
tion in  the  cut  has  been  accompanied  by 
so  marked  a  fall  in  the  quality  of  the 
lumber  that  at  present  very  many  mills 
are  sawing  logs  of  which  50  or  60  are  re- 
quired to  produce  1,000  feet  of  lumber,  while 
the  former  average  of  logs  to  the  thousand  was 
seven  or  less.  In  the  eastern  part  of  the  North- 
em  Pine  Forest  red  spruce  (Picea  rubens,  Sarg.) 
is  now  the  principal  lumber  tree,  since  the  ma- 
jority of  the  merchantable  pine  has  been  re- 
moved. The  spruce  grows  usually  in  mixture 
with  hardwood  trees  such  as  birch,  beech,  and 
maple.  Formerly  used  mainly  for  lumber,  spruce 
is  now  cut  principally  for  paper  pulp.  The  pro- 
duction of  spruce  piUp  wood  in  the  census  year 
1900  was  1,160,118  cords,  the  majority  of 
which  was  used  for  news  and  other  coarse  grades 
of  paper.  In  its  southern  extension  the  white 
pine  forest  penetrates  the  extensive  hardwood 
belt  of  the  Southern  Appalachians,  into  which  it 
merges  as  the  white  pine  and  its  associates  cease 
to  be  the  characteristic  trees.  In  its  northern 
portion  the  white  pine  forest  is  predominantly  of 
value  for  the  production  of  wood.  Its  use  as  a 
regulator  of  stream-flow,  while  very  great,  is 
there  far  less  conspicuous  than  along  its  souths 
ward  extension  in  the  Appalachian  Mountains, 
and  in  many  other  forest  regions  of  the  United 
States.  The  loss  from  floods  in  streams 
which  head  within  this  forest  in  the  South- 
em  Appalachian  Mountains  during  a  cer- 
tain period  of  12  months  ending  in  1902 
was,  according  to  official  estimates,  more  than 
$i8,ooo,ooa  Congress  has  been  asked  to  under- 
take the  control  of  these  floods  by  the  purchase 
of  lands  for  a  Southern  Appalachian  forest  re- 
serve, but  the  plan,  although  thoroughly  good, 
has  not  yet  been  carried  through. 

(b)  The  interior  Hardwood  Forest  follows 
the  southern  boundary  of  the  Northern  Pine 
Forest  from  the  edge  of  the  treeless  region 
eastward  to  the  mountains  of  Virginia  and 
southward  along  the  Appalachian  Mountains 
and  the  Piedmont  region,  skirting  the  northern 
boundary  of  the  Southern  Pine  Forest  until  it 
meets  the  prairie  in  western  Texas.  Its  prin- 
cipal trees  are  the  oaks.  It  is  in  this  forest  that 
the  black  walnut,  now  almost  exhausted  as 
a  timber  tree,  reached  its  best  size  and  most 
important  distribution. 

(c)  The  Southern  Pine  Forest  extends  from 
northern  Maryland  south  along  the  Atlantic  and 
Gulf  coasts  and  up  the  valleys  of  the  principal 
rivers  until  it  meets  the  open  country  in  western 
Texas.  Its  most  important  and  character- 
istic tree  is  the  longleaf  pine  (Pinus  palustris. 
Mill.),  in  many  respects  the  most  valuable 
and  important  timber  pine  of  the  globe.  Fre- 
quently associated  with  the  longleaf  pine,  and 
serving  elsewhere  to  delimit  the  boundaries  of 
the  Southern  Pine  Forest,  is  the  loblolly  or  rose- 
mary pine  {Pinus  taeda,  Linn.),  a  tree  of  rapid 
growth  and  great  dimensions.  Other  character-, 
istic  trees  are  the  shortleaf  pine  (Pinus  echinata^ 
Mill.),  which  occupies  the  higher  ground  back 
from  salt  water,  and  the  bald  cypress  {Taxodium 
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disHchufn,  Linn.)>  a  swamp  and  tideland  tree  of 
high  commercial  importance,  whose  wood,  for 
many  purposes,  is  taking  the  place  of  the  white 
pine,  as  clear  lumber  from  that  tree  becomes 
progressively  scarcer  and  higher  in  price.  The 
cut  of  pine  in  the  Southern  Pine  Forest  in  1900 
was  8,523,000,000  feet,  and  it  is  increasing  with 
great  rapidity.  The  cut  of  cypress  in  1900  was 
495,000,000  feet.  The  naval  stores  produced 
from  the  longleaf  pine  iii  1900  were  valued  at 
$20,344,888. 

Along  the  western  border  of  the  North- 
ern Pine  Forest,  the  Interior  Hardwood 
Forest  and  the  Southern  Pine  Forest  extend 
the  region  of  the  Great  Plains,  destitute  of 
timber  except  along  the  margins  of  the  streams 
and  on  occasional  elevations.  There  is  a  strong 
probability  (and  in  many  places  conclusive  evi- 
dence) that  great  areas  of  this  region  at  one 
time  bore  trees  and  are  still  capable  of  growing 
forests.  The  clothing  of  such  areas  again  with 
trees  is  one  of  the  most  important  problems  to 
be  attacked  and  solved  by  the  American  forester. 
Ultimate  success,  of  which  there  is  now  no 
doubt,  will  be  of  enormous  value  to  a  region 
whose  principal  industries,  agriculture  and  graz> 
ing,  are  both  so  dependent  for  their  future  de- 
velopmient  upon  a  cheap  and  accessible  timber 
supply. 

id)  To  the  west  of  the  Plains  region  lies 
the  Rocky  Mountain  Forest,  occupying  more  or 
less  isolated  mountain  chains  or  mountain  masses 
separated  by  grazing  lands,  deserts,  or  cultivable 
valleys.  The  Rocky  Mountain  Forest  has  its 
eastern  extensions  far  in  the  heart  of  the  Plains 
country,  as  in  the  case  of  the  Black  Hills  Forest 
in  North  Dakota.  Its  predominant  characteristic 
at  middle  and  lower  elevations  is  semi-aridity, 
and  its  distribution  is  limited  by  a  combination 
of  forest  fires  and  deficient  rainfall.  Its  prin- 
cipal timber  trees  are  the  western  yellow  pine 
(Pinus  ponder osQ,  Laws.),  the  Engelmann  spruce 
(Picea  engelmanni,  Engel.),  the  red  fir  (Pseu^ 
dotsuga  taxifolia,  Lam.,  Brit.),  and  the  lodge- 
pole  pine  (Pinus  murrayana,  *Oreg.  com.*)  The 
principal  products  of  the  Rocky  Mountain  Forest 
are  water,  wood,  and  grass,  in  the  order  named. 
The  chief  industry  of  this  region  is,  or  is 
about  to  become,  irrigated  agriculture.  Since 
the  passage  of  the  National  Reclamation  Act  of 
1902,  which  provides  for  the  reclamation  of  vast 
areas  of  irrigable  arid  land  under  the  auspices 
of  the  Federal  government,  the  watershecis  of 
the  region  have  taken  first  place  in  its  economic 
resources,  for  here  water,  not  land,  is  the  mea- 
sure of  value  of  the  farm.  All  the  industries  of 
this  region  hang  with  peculiar  dependence  upon 
the  forest.  The  distance  from  which  supplies  of 
timber  for  mining,  for  railroads,  and  tor  do- 
mestic purposes  must  come  if  the  Rocky  Moun- 
tain forests  are  once  exhausted  makes  their 
preservation  ;  an  imperative  necessity  on  these 
accounts,  while  the  existence  of  summer  range  in 
the  forest  for  herds  of  cattle,  sheep,  and  horses 
gives  value  to  immense  areas  of  winter  range 
which  without  it  would  be  of  little  use,  and 
thus  maintains  one  of  the  most  important  indus- 
tries of  the  region.  Because  of  the  aridity  of  the 
country  the  forests  of  the  Rock  Mountain  region 
are  destroyed  with  peculiar  facility  by  fire,  by 
overgrazing,  and  by  overcutting.  The  reproduc- 
tion is  less  rapid  and  abundant  than  on  either  the 
eastern  or  western  coast,  while  the  preservation 
of  the  forest,  of  vast  importance  everywhere 


throughout  the  United  States,  is  here  more  pe- 
culiarly and  immediately  essentia]  to  the  well- 
being  of  the  people  than  is  the  case  elsewhere. 

(e)  West  of  the  Rocky  Mountain  Forest 
stretches  the  PaciHc  Coast  Forest,  probably  the 
most  densely  timbered  and  prolific  forest  region 
of  the  earth.  In  Califorma  the  forest  of  the 
Sierras,  characterized  by  the  big  tree  (Sequoia 
gigantea,  Decaisne),  the  sugar  pine  (Pinus  latn^ 
bertiana.  Dough),  and  numerous  magnificent  firs, 
is  perhaps  the  most  beautiful  and  attractive  in 
existence,  while  the  forest  of  coast  redwood  (5"^- 
quoia  sempervirens,  Lamb.,  Endl.)  has  a 
larger  stand  of  merchantable  timber  per  acre 
than  any  similar  area  of  which  we  have  know- 
ledge. In  Oregon  and  Washington,  the  red  fir 
(Pseudotsuga  taxifolia,  Lam.,  Brit),  the  coast 
cedar  (Thuya  gigantea,  Nutt.),  and  the  tide- 
land  spruce  (Picea  sitchensis.  Bong.,  Trautv. 
and  Mayer)  are  lumber  trees  of  the  highest 
commercial  value  and  the  chief  economic  com- 
ponents of  the  forest,  while  the  coast  hemlock 
(Tsuga  mertensiana) ,  for  the  present  less 
sought  after  than  the  fir,  and  the  red  fir 
itself  alternate  as  the  most  numerous  tree  in 
the  forest  Water  is  the  most  important  product 
of  the  Sierra  forest,  wood  of  the  redwood  belt 
and  of  the  coast  forests  of  Washington  and 
Oregon.  The  cut  of  redwood  in  1900  was  360,- 
000,000  feet,  the  lumber  product  of  Oregon  740,-* 
000,000  feet,  and  that  of  Washington  2,300,000,000 
feet.  During  the  year  1902  the  loss  from  fire 
in  the  State  of  Washington  was  said  to  be  about 
twice  the  cut  Although  it  is  true  that  wood  is 
by  far  the  most  important  product  of  the  coast 
forests  of  Washington  and  Oregon,  yet  the  pre- 
vention of  floods  from  the  heavy  rainfall  and 
snowfall  of  the  coast  is  of  critical  importance 
to  many  agricultural  valleys. 

Forests  of  the  PhiUppine  Islands, —  The  for- 
est lands  of  the  Philippine  Islands  cover  an 
area  which  certainly  exceeds  40,000,000  acres. 
They  are  rich  both  in  the  number  and  in  the 
value  of  their  species,  and  their  total  stand  of 
merchantable  timber  is  exceedingly  large.  Ex- 
cept for  occasional  private  or  monastic  holdings, 
they  are  entirely  in  .the  possession  of  the  United 
States,  and  are  being  administered  by  an  Insular 
Bureau  of  Forestry  in  competent  and  reliable 
hands.  The  development  of  practical  and  sys- 
tematic forestry  in  the  Philippmes  is  likely  to  be 
even  more  rapid  than  in  the  United  States,  and 
the  returns  from  the  government  forests  there, 
already  more  than  double  the  expense  of  ad- 
ministration, will  form  one  of  the  most  im- 
portant sources  of  revenue  from  the  islands. 

Forest  Protection. —  The  early  settlers  in 
New  England  and  Pennsylvania,  coming  as  they 
did  from  regions  where  forest  protection  was 
rigidly  enforced  for  the  sake  of  the  game, 
brought  with  them  the  survival  of  their  habits 
at  home,  and  made  provision  among  their  earlier 
laws  for  the  preservation  of  the  forest  This 
transplanted  care  for  the  woodlands  did  not 
long  survive  either  in  legislative  or  in  effective 
public  desire.  It  was  succeeded  by  a  reasonable 
appreciation  that  the  forest,  in  the  early  days  on 
the  Atlantic  Coast,  was  the  enemy  of  the  settler. 
The  state  of  mind  which  was  thus  produced 
survived  in  enmity  to  the  forest  long  after  the 
progress  of  civilization  had  converted  it  from 
an  enemy  of  the  settler  to  his  best  friend,  and 
the  eagerness  for  forest  destruction  which  has 
characterized  the  great  majority  of  frontier  com- 
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mtinities  in  the  United  States  has,  after  the 
earljr  days,  had  no  more  legitimate  cause.  Until 
the  immense  expansion  of  the  railroads  which 
followed  the  close  of  the  Civil  War,  the  demand 
for  timber  was  comparatively  local  in  character, 
and  the  great  operations  of  destructive  lumber- 
ing had  not  begun.  Since  that  time  forest  de- 
struction has  increased  progressively  until  the 
exhaustion  of  the  timber  supply  has  almost  been 
accomplished  in  certain  regions  and  is  immi- 
nently tlireatening  elsewhere.  Even  before  the 
era  of  gigantic  lumbering  operations,  organized 
bodies  began  to  take  action  for  the  preservation 
of  the  forest,  but  it  was  not  until  the  resolutions 
of  the  American  Association  for  the  Advance- 
ment of  Science  in  1873  that  such  action  achieved 
results.  These  resolutions  called  upon  the  Na- 
tional government  to  investigate  the  forest  situa- 
tion of  the  United  States  and  to  move  accord- 
ingly. In  1876  the  Commissioner  of  Agriculture, 
through  Dr.  Franklin  B.  Hough,  one  of 
the  most  honored  pioneers  of  forestry  in  this 
country,  organized  such  an  inquiry.  The  work 
which  Dr.  Hough  then  began  developed  into  the 
Division  of  Forestry  in  the  United  States  De- 
partment of  Agriculture,  which  division  was 
greatly  enlarged  and  became  the  Bureau  of  For- 
estry in  1901. 

The  Bureau  of  Forestry  {now  the  Forest  Serv* 
ice). — This  is  divided  into  six  offices.  The  Office 
of  Forest  Management  prepares  working  plans 
for  conservative  lumbering  for  the  National  for- 
est reserves  (see  below)  and  for  State  and  pri- 
vate forest  holdings.  Its  practical  assistance  to 
the  owners  of  timberlands  is  given  on  the 
ground,  either  without  cost  in  the  case  of  small 
areas,  or  at  the  cost  to  the  owner  of  expenses 
only  in  the  case  of  larger  tracts.  The  area  of 
private  forest  land  for  which  applications  for 
assistance  had  been  made  on  i  July  1903  was 
5,656,171  acres,  an  area  far  larger  than  the  force 
of  the  Office  of  Forest  Management  has  been 
able  to  cover.  The  total  area  of  private  lands 
put  under  management  at  the  same  date  was  679,- 
194  acres.  The  Office  of  Forest  Extension  gives 
assistance  in  tree  planting  under  conditions  simi- 
lar to  those  described  for  the  Office  of  Forest 
Management,  studies  methods  of  re-establishing 
the  forest  on  areas  which  it  once  occupied,  and 
gives  special  attention  to  the  study  and  preven- 
tion of  forest  fires.  On  i  July  1903  the  area  for 
which  planting  plans  had  been  made  amounted 
to  10,80747  acres.  The  Office  of  Forest  Mea- 
surements calculates,  drafts,  and  puts  into  final 
form  the  very  extensive  measurements  and  maps 
made  in  the  field  by  the  Offices  of  Forest  Man- 
agement and  Forest  Extension.  The  Office  of 
Forest  Products  studies  the  uses  of  timber  and 
other  forest  products,  makes  timber  tests  and 
diemical  examinations  of  by-products  of  the 
forest,  and  gives  special  attention  to  the  preser- 
vation of  wood.  The  Office  of  Dendrology  deals 
with  the  natural  history  and  nomenclature  of 
trees  and  forests,  and  has  charge  of  the  forest 
library  and  the  collection  of  forest  photographs 
of  the  United  States.  The  Office  of  Records  is 
charged  with  the  routine  and  the  business  opera- 
tions of  the  Bureau.  The  appropriation  of  the 
Bureau  of  Forestry  for  the  year  ending  30  June 
1904  was  $350,000.  It  will  be  evident  from  what 
has  been  said  that  the  work  of  the  Bureau  is  to 
forward  both  the  study  of  the  forests  of  the 
United  States  and  the  application  of  practical 


forestry  upon  them  regardless  of  the  charactet 
of  their  ownership. 

National  Forest  Reserves.-^  Parallel  with  the 
development  of  the  Bureau  of  Forestry,  two 
other  lines  of  National  forest  work  have  sprung 
up,  one  in  the  General  Land  Office,  the  other  in 
the  United  States  Geological  Survey.  To  the 
General  Laivl  Office  the  custody  and  disposal  of 
the  lands  of  the  public  domain  have  been  given, 
together  with  the  care  and  management  of  the 
National  forest  reserves  created  from  time  to 
time  by  proclamation  of  the  President  of  the 
United  States  under  the  Act  of  3  March  1891. 
These  reserves,  situated  in  all  the  Western 
States  and  Territories  except  Nevada,  occupied 
on  I  July  1903  an  area  of  62,343,645  acres. 
When  the  first  reserves  were  created,  it  was 
natural  that  their  administration  should  be 
placed  in  the  hands  of  the  Land  Office,  which 
had  had  charge  of  these  lands  before  they  were 
reserved,  but  the  development  of  the  other  gov- 
ernment forest  work  has  made  it  evident  that 
a  change  is  required. 

.  In  1895  the  president  of  the  National 
Academy  of  Sciences  was  requested  by  the 
secretary  of  the  interior  to  appoint  a  commit- 
tee to  examine  the  forest  lands  of  the  public 
domain  and  report  a  policy  for  their  man- 
agement Upon  the  recommendation  of  this 
committee.  President  Cleveland,  on  22  Feb.  1897 
created  some  22,000,000  acres  of  forest  reserves. 
The  proclamation  of  these  reserves  was  imme- 
diately followed  by  protests  in  the  Western 
States  and  Territories  so  vigorous  that  Congress 
suspended  the  operation  of  the  President's 
proclamation  for  a  year  in  all  the  States  affected 
except  California,  whose  senators,  recognizing 
the  value  of  reserves  to  their  State,  protested 
against  the  suspension.  At  the  expiration  of 
the  year  of  suspension  the  proclamation  of 
President  Cleveland  became  effective  in  spite 
of  some  opposition  in  the  West,  and  the  forest 
policy  of  the  government  has  never  been  se- 
riously threatened  since  that  time.  The  law  of 
3  June  1897  conferred  upon  the  secretary  of  the 
interior  all  necessary  powers  for  the  manage- 
ment of  the  forest  reserves  through  the  General 
Land  Office,  and  gave  to  the  director  of  the 
Geological  Survey,  who  had  been  instrumental 
both  in  saving  the  reserves  from  permanent 
suspension  and  in  procuring  the  passage  of  the 
law,  certain  duties  in  connection  with  them.  He 
was  charged  with  the  survey  and  description  of 
the  reserves,  with  mapping  their  topography  and 
timber,  and  with  recommending  to  the  secretary 
of  the  interior  their  proper  boundaries  and  mark- 
ing them  permanently  upon  the  ground.  The 
duplication  of  work  and  the  loss  of  energy  in- 
volved in  the  dispersion  of  the  National  forest 
work  under  these  three  independent  agencies  has 
been  called  to  the  attention  of  the  Congress  by 
the  President  of  the  United  States  and  is  likely 
soon  to  come  to  an  end. 

State  Forestry, —  While  the  national  govern- 
ment was  making  the  progress  described,  various 
States  were  taking  active  measures  in  forestry. 
Among  those  Minnesota  and  Pennsylvania  are 
conspicuous  for  the  excellence  of  their  fire  laws, 
New  York  and  Pennsylvania  for  their  forest  re- 
serves, Michigan,  California,  and  a  few  other 
States  for  peculiar  excellencies  of  State  organiza- 
tion or  public  sentiment  on  the  forest  question, 
but  except  in  some  of  the  States  already  named 


Digitized  by 


google 


FORBSTRY  IN  THE  UNITED  STATES 


and  \  few  others  the  state  movements  for  forest 
protection  have  not  usually  been  notable  either 
for  efficiency  or  good  results. 

Forest  Schools.-^  Instruction  in  forestry  be- 
gBn  in  this  country  under  the  mistaken  impres- 
sion that  forestry  differs  but  little  from  horticul- 
ture and  botany.  But  the  character  of  forest 
teaching  has  been  revolutionized  within  the  last 
few  years,  and  at  present  opportunity  for  edu- 
cation in  professional  forestry  is  not  wanting  in 
the  United  States.  One  of  the  earliest  practical 
courses  of  forestry,  discontinued  shortly  after  it 
began,  was  given  in  the  State  University  at 
Bozeman,  Montana,  under  Capt.  George  P. 
Ahem,  U.  S.  A.,  now  in  charge  of  the  Bureau 
of  Forestry  in  the  Philippine  Islands,  but  the 
first  effort  toward  the  establishment  of  profes- 
sional instruction  was  in  the  simultaneous  open- 
ing in  the  autumn  of  1898  of  the  Biltmore  For- 
est School  at  Biltmore,  North  Carolina,  and  the 
New  York  State  College  of  Forestry  as  a  part 
of  Cornell  University.  The  former  offered  a 
one  year  course  without  entrance  examination 
and  is  still  continuing  to  do  so.  The  Cornell 
School,  which  offered  a  four  year  undergraduate 
training  in  professional  forestry  and  had  begun 
to  graduate  students  capable  of  passing  the  gov- 
ernment examinations,  was  discontinued  in  1903. 
The  Yale  Forest  School,  which  offers  a  two  year 
post  graduate  course  to  the  holders  of  a  bache- 
lor's degree  from  any  recognized  institution  of 
learning,  was  established  in  1900.  It  has  already 
graduated  more  professional  foresters  than  all 
other  schools  combined.  The  University  of 
Michigan  has  just  instituted  a  two  year  post 
graduate  course,  the  University  of  Nebraska  has 
establi^ed  a  four  year  undergraduate  course,  the 
State  Agricultural  College  of  Minnesota  has  es- 
tablished a  four  year  course ;  Harvard  University 
offers  some  instruction  in  forestry  in  the  Law- 
rence Scientific  School,  and  many  other  institu- 
tions afford  the  opportunity  for  more  or  less 
complete  and  effective  training  in  various 
branches  of  forestry. 

American  Forestry  Association. —  The  Ameri- 
can Forestry  Association,  organized  in  1882  as 
the  American  Forestry  Congress,  has  been  one 
of  the  most  eflfective  agencies  in  the  progress  of 
forestry  and  forest  preservation  in  the  United 
States.  Its  influence  upon  legislation  has  of 
late  years  been  a  notable  one,  and  its  summer 
nuoetings,  held  in  whatever  portion  of  the  coun- 
try needs  its  influence  most,  have  been  exceed- 
ingly effective  in  educating  public  opinion.  Its 
official  organ,  formerly  ^Thc  Forester,  >  now 
caitled  ^Forestry  and  Irrigation >  because  it  has 
become  likewise  the  organ  of  the  National  Irri- 
gation Association,  is  the  best  forest  periodical 
in  the  United  States  and  one  of  the  best  in 
existeace.  In  the  publicity  which  it  gives  to 
forestry,  it  has  been  of  late  most  cordially  and 
helpfully  joined  by  the  lumber  journals  and  the 
daily  press  of  the  country.  The  newspaper  press 
as  a  whole  has  been  a  most  effective  agent  in  the 
dissemination  of  right  ideas  of  forestry  and  in 
bringing  about  in  Congress,  among  lumbermen, 
and  among  the  people  at  large  the  strong  sup- 
port of  practical  forestry  which  is  now  perliaps 
the  most  hopeful  sign  of  the  forest  situation  in 
the  United  States. 

The  Practice  of  Forestry. — The  practice  of 
forestry  in  the  United  States  naturally  falls 
under  two  heads :    First,  those  £oxm&  of  conser- 


vative lumbering  which  were  practised  by  farm- 
ers, lumbermen,  and  others  without  the  as- 
sistance of  professional  foresters.  Second,  those 
forms  of  conservative  lumbering  which  have  been 
introduced  under  the  supervision  of  the  latter. 
In  both  cases  a  factor  of  the  utmost  importance 
is  found  in  the  methods  of  logging  adopted  or 
devised  by  the  American  lumbermen  in  different 
parts  of  the  country. 

Destructive  Lumbering. —  The  methods  of 
felling  timber,  except  for  yariatk>ns  in  the  forms 
of  axe  and  saw,  are  approximately  similar 
throughout  the  world,  but  the  methods  of  han- 
dling the  felled  timber  vary  greatly.  In  the 
United  States  the  mechanical  and  inventive  capa- 
city of  the  people  has  led  them  to  develop  forms 
of  logging  cheaper  and  more  effective  than  those 
in  use  elsewhere.  These  methods  have  become 
highly  specialized  in  response  to  the  re<|inrements 
of  the  market,  the  topography,  and  the  forest 
itself  in  the  different  forest  regions.  In  the 
Northern  Pine  Forest  the  final  operations  of 
logging  await  the  fall  of  sufficient  snow  to  make 
possit>le  the  preparation  of  solid  ice  roads  over 
which  the  logs  can  be  hauled  to  the  bank  of  a 
stream  or  to  the  railroad.  In  the  Southern  Pine 
Forest  and  throughout  the  larger  part  of  the 
interior  hardwood  region  snow  is  not  a  factor  in 
the  logging.  Its  place  is  taken  to  some  degree 
by  timwr  slides  or  by  installations  of  wire  rope 
cables  which  drag  or  carry  the  logs  from  the 
stump  to  a  logging  train.  In  the  Rocky  Moun- 
tain region  the  methods  vary  greatly,  but  on  the 
whole  they  are  less  hi^Iy  developed  there  than 
in  the  denser  timber  on  the  Pacific  slope,  where 
wire  rope  logging  has  reached  a  very  hig^  point 
of  economy  and  efficiency.  Here  the  logs  are 
dragged  over  specially  prepared  skid  roads  by 
wire  cables  of  great  length  attached  to  the  drums 
of  donkey  engines,  which  transport  themselves 
about  the  woods  by  their  own  power  whenever 
change  of  location  is  required.  Forestry  being 
in  many  respects  more  closely  akin  to  lumber- 
ing than  to  any  other  occupation,  it  is  of  first 
importance  to  the  forester  that  effective  and 
economic  methods  of  logging  should  be  em- 
ployed. These  methods  hitherto  have  been 
wasteful  and  destructive  both  to  an  unnecessary 
and  to  an  unprofitable  degfree,  and  the  future  of 
the  forest  has  been  needlessly  sacrificed  to  the 
idea  of  immediate  gain.  Conservative  lumber- 
ing harvests  the  present  forest  crop  economi- 
cally and  profitably  at  the  same  time  that  it  pro- 
vides for  future  growth. 

Forestry  by  Private  Owners, —  The  idea  of 
perpetuating  the  forest  by  wise  use,  which  is  the 
essence  of  forestry,  had  found  hospitable  lodg-'ii 
ment  in  the  minds  of  many  Americans  before  *» 
forestry  had  become  a  recognized  profession  in 
the  United  States.  Examples  of  the  treatment 
of  the  forest  from  this  point  of  view  were  more 
common  in  the  northern  spruce  forests  than  else- 
where, and  especially  on  the  Androscoggin 
River  in  Maine,  where  great  permanent  value 
was  given  to  very  considerable  tracts  of  spruce 
land  by  careful  handUng.  Among  the  farmers 
of  New  England,  New  York,  and  New  Jersey 
the  harvesting  of  successive  crops  of  hardwood 
sprouts  for  fuel,  fetidng,  etc^  was  a  common 
practice  during  the  last  century,  but  as  a  rule 
the  methods  used,  like  those  for  the  spruce  in 
Maine,  were  less  effective  than  they  might  easily 
have  been. 
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Beginnings  of  Professional  Forestry. —  In 
1891  the  first  example  of  professional  forest  man- 
agement in  the  United  States  was  begun  on  the 
jBiltmore  estate  near  Asheville^  North  Carolina, 
in  a  mixed  forest  of  hardwood  and  pines  whidi 
had  been  severely  damaged  by  the  mismanage- 
ment of  former  owners.  The  obiect  of  the  man- 
agement was  to  secure  what  revenue  was  pos- 
sible from  the  forest  while  conducting  such 
operations  as  were  required  to  put  it  in  good 
condition.  Even  in  the  Arst  year  the  forest 
work  paid  for  itself,  and  it  has  been  conducted 
successfully  ever  since.  No  further  examples  of 
professional  forest  management  were  created 
until,  in  the  summer  of  1898,  practical  forestiy 
was  introduced,  under  the  care  of  the  then  Divi- 
sion of  Forestry  of  the  Department  of  Agricul- 
ture, on  two  tracts  in  the  Adirondacks  of  a  total 
area  of  more  than  100,000  acres.  Other  in- 
structive examples  of  co-operation  in  practical 
forestry  between  private  owners  and  the  gov- 
ernment have  been  created  in  Maine,  Tennedscc, 
Georgia,  Texas,  and  many  other  States  and  Ter- 
ritories, and  the  plan  is  still  in  increasingly  ef- 
fective operation.  Under  it  the  great  majority 
of  the  conservative  forest  management  now  in 
existence  in  the  United  States  has  been  brought 
shout.  The  t3rpes  of  practical  forestry  which 
have  been  adopted  or  devised  for  application  in 
these  various  cases  include  improvement  ctrt- 
tings  of  various  degrees  of  refinement,  several 
types  of  treatment  of  sprout  lands,  and  a  variety 
of  forms  of  the  high  forest  and  selection  sys- 
tems, the  most  typically  American  of  which  is 
what  is  called  localized  selection.  In  all  cases 
their  application  has  been  reduced  to  the  utmost 
simplicity,  and  a  definite  effort  has  been  made  to 
Kmit  interference  with  the  ordinary  methods  cfi 
logging  to  the  smallest  possible  amount  As  a 
result  they  have  not  interfered  as  a  rule  with 
the  fM-ofits  of  the  forest,  while  the  reproduction 
and  perpetaation  of  the  forest,  the  other  prin- 
cipal object  of  -die  management,  has  been  fiilly 
sectu-ecL  Through  the  application  of  these  sim- 
ple and  effective  methods  forms  of  forest  man- 
agement peculiarly  adapted  to  American  condi- 
tions are  growing  up.  In  the  early  practice  of 
American  foresters  many  of  the  important  tenets 
of  Eitropean  forestiy,  such  as  the  doctrine  of  the 
susttaincxi  annual  yieW,  have  wisely  and  neces- 
sarily been  abandoned;  and  effort  has  been  con- 
fined to  insuring  the  profitable  use  of  the  forest 
and  its  continuance  in  productive  condition,  not 
seldom  at  the  expense  of  a  long  hiatus  in  tiie 
yield,  provided  such  a  form  of  management  was 
satisfactory  to  the  owner.  The  conditions  of 
the  lumber  trade  here  justify  the  transportation 
of  forest  products  for  longer  distances  than  is 
possible  in  Europe,  and  localities  are  far  less 
dependent  in  America  upon  the  local  supply  than 
is  the  case  abroad.  A  fundamental  considera- 
tion in  determining  forms  of  management  in  the 
United  States  is  the  extremely  moderate  price 
of  low  grade  forest  products  such  as  firewood 
and  the  cheaper  kinds  of  lumber.  This  fact,  to- 
gether with  the  cost  of  transportation,  decides 
what  kinds  and  grades  of  timber  can  be  profit- 
ably cut  and  how  closely  what  is  cut  can  be  put 
to  use.  Logging  under  the  conditions  of  which 
not  more  than  50  per  cent  of  the  growing  tree 
ever  reaches  the  market,  is  still  practised  in  sev- 
eral parts  of  the  United  States.  The  duty  of 
perpetuating  the   forest   is  not   less  imperative 


under  such  conditions  than  where  the  price  of 
lumber  is  higher.  The  methods  of  the  American 
forester,  although  they  must  be  the  product  of 
ripe  training  and  experience  if  they  are  to  suc- 
ceed, are  often  summary  and  rough.  In  every 
case  they  must  pay  and  in  every  case  they  must 
insure  the  perpetuity  of  the  forest  If  they  suc- 
ceed in  these  two  essentials,  their  roughness  may 
be  disregarded. 

Principal  Forest  Problems, —  The  efforts  of 
American  foresters  are  at  the  present  time  larg^ 
grouped  about  a  few  principal  forest  problems 
which  arise  from  the  nature  of  the  forest,  from 
the  dangers  which  threaten  it,  and  from  the 
economic  conditions  by  which  it  is  surrounded. 

Tlte  National  Forest  Reserves. —  Since  it  is 
the  general  experience  of  all  countries  that  the 
only  forests  which  are  permanently  safe  are 
those  in  the  hands  of  a  permanent  owner,  namely 
the  government,  the  United  States  has  by  the 
creation  of  forest  reserves  undertaken  to  set 
aside  and  hold  in  the  public  hands  those  areas 
within  the  public  domain  wliose  preservation 
is  essential  to  the  public  welfare.  The  estab- 
lishment of  these  forest  reserves  met  at  the  be- 
ginning, and  in  certain  instances  continues  still 
to  meet,  unthinking  opposition  in  certain  parts 
of  the  Western  States  where  lie  the  863,000/iQO 
acres  which  remain  of  the  public  lands.  But  in 
each  State  public  sentiment  is  crystallizing  rap- 
idly and  effectively  in  favor  of  forest  preserva- 
tion. This  trend  of  the  public  mind  makes  it 
continually  easier  for  the  national  government  to 
set  aside  and  hold  those  forest  lands  which  it 
should  retain,  and  is  rapidly  making  possible  a 
better  adj^unistration  of  the  reserves  tnemselves. 
The  latter  are  located  either  at  tiie  headwaters 
of  streams  whose  protection  is  essential  to  irri- 
gated agriculture  on  the  lands  below  them,  or  in 
more  densely  forested  regions  where  the  preser- 
vation of  the  timber  supply  is  the  first  consid- 
eration. In  either  case  their  preservation  alone 
can  meet  a  critical  public  need.  It  is  unfortunate 
that  the  personnel  of  forest  supervisors  and 
forest  rangers  available  for  their  protection  has 
remained  far  below  their  requirements.  The 
natural  result  has  been  that  the  diminution  of 
forest  fires,  although  striking  in  amount,  has 
been  less  than  might  have  been  accomplished, 
while  the  stock  ranges  have  continued  to  suffer 
from  overgrazing  and  the  reserves  have  been 
injured  to  some  extent  by  timber  stealing  and  by 
minor  depredations.  They  have  nevertheless 
answered  a  most  important  and  beneficent  public 
purpose,  and  under  the  policy  which  controls 
their  administration  their  value  to  the  people 
will  steadily  increase.  This  policy  briefly  stated 
is  the  employment  of  all  their  resources  for  the 

food  of  the  people,  and  thus,  in  the  language  of 
president  Roosevelt,  the  making  and  maintain- 
ing of  prosperous  homes. 

Forest  Fires. —  It  is  altogether  probable  that 
more  timber  has  been  destroyed  in  the  United 
States  since  the  landing  of  the  Pilgrims  by  fire 
than  by  the  axe.  In  every  country  where  timber 
is  plenty  and  settlers  few,  fire  has  been  harm- 
fully employed  to  assist  the  settler  in  his  war- 
fare against  the  forest  With  the  progress  of 
civilization  railroads  have  scattered  along  their 
rights  of  way  fires  which  have  destroyed  thou- 
sands of  square  miles  of  timber.  The  traju- 
continental  railroads  are  lined  for  hundreds  of 
miles,  where  they  traverse  the  forest  regions, 
with   the  bleached  fire-killed  remnants  of  the 
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former  stand.  Prospectors  often  set  fires  in 
heavily  timbered  countries  to  uncover  the  sur- 
face of  the  mineral  soil,  and  campers,  hunters, 
and  others,  either  by  the  injudicious  location  of 
their  fires  or  by  neglect  in  leaving  them  unex- 
tinguished, have  been  responsible  for  much  im- 
portant loss.  The  use  of  steam  machinery  in 
logging  and  the  supposed  necessity  for  burning 
away  3ie  debris,  as  in  the  case  of  the  coast  red- 
wood of  California  before  skidding  the  logs,  has 
been  responsible  for  many  fires.  The  loss  from 
forest  fires  is  confined  to  no  section  of  the  coun- 
try and  its  percentage  has  diminished  but  little 
of  late  years,  if  at  all,  in  proportion  to  the  total 
stand  of  timj)er  which  remains.  Although  exact 
figures  are  not  obtainable,  it  probably  exceeds 
on  the  average  a  total  of  $50,000,000  a  year.  The 
Hinckley  fire  of  1894  in  Minnesota  destroyed 
property  valued  at  $25,000,000  and  cost  the 
lives  of  418  persons.  For  two  weeks  before 
the  high  wind  which  gave  it  its  destructive 
power  this  fire  was  smoldering  in  the  neigh- 
borhood of  Hinckley  and  could  have  been  ex- 
tinguished easily  and  cheaply  at  any  time.  Dur- 
ing the  autumn  of  1902  fires  destroyed  property 
valued  at  $13,000,000  in  the  States  of  Washing- 
ton and  Oregon,  while  in  the  spring  of  1903 
about  650,000  acres  were  burned  over  in  the 
Adirondack  Forest  in  New  York.  Such  losses 
are  as  unnecessary  as  they  are  appalling,  for  a 
small  fraction  of  the  cost  of  these  fires  expended 
in  preventive  measures  would  have  rendered 
their  occurrence  practically  impossible.  There 
is  but  one  effective  safeguard  against  fire  in  the 
woods,  an  enlightened  public  sentiment  with  re- 
gard to  it  Such  a  sentiment  is  rapidly  being 
created  within  and  near  the  National  forest 
reserves  and  in  certain  other  portions  of  the 
country.  While  the  eflFbrt  to  produce  it  is  in  pro- 
f^ress  fee  National  Bureau  of  Forestry  is  study- 
mg  the  natural  history  of  forest  fires  and  de- 
vising the  cheapest  and  most  effective  means  for 
^extinguishing  them.  It  is  studying  likewise  their 
effect  upon  the  condition  and  production  of  the 
forest,  and^  the  amount  of  loss,  as  special  means 
of  awakening  public  opinion.  In  the  dense  and 
moist  forests  of  the  northern  j)ine  belt,  forest 
fires  of  importance  almost  invariably  origmate  in 
the  debris  of  cut-over  lands  and  not  seldom  are 
unable  to  penetrate  the  untouched  virgin  forest. 
In  unusually  dry  seasons,  however,  fires  may 
bum  throughout  any  woodlands  without  dis- 
tinction, and  it  is  in  such  seasons,  that  confia- 
g rations  like  the  Hinckley  and  the  Peshtigo 
res  take  place.  Except  under  extraordinary 
conditions,  fires  in  forests  of  this  type  are  apt 
to  move  slowly,  but  they  are  difficult  to  extin- 
guish because  of  the  mass  of  infiammable  ma- 
terial in  the  forest  floor.  Mature  trees  in  the 
Interfor  Hardwood  Forest  and  the  Southern  Pine 
Forest  arc  seldom  killed  by  fire  if  the  bark  is  un- 
broken and  sound.  Fires  in  these  regions  usually 
travel  along  the  ground  with  moderate  speed  and 
are  seldom  dangerous  to  human  life.  The  dam- 
age they  occasion  is  in  the  destruction  of  young 
p-owth  and  the  unsoundness  which  they  produce 
m  trees  of  larger  size.  They  are  especially 
destructive  in  those  portions  of  the  Southern 
Pine  Forest  where  the  longleaf  )ine  is  boxed  for 
the  production  of  naval  stores.  Where  a  boxed 
tree  catches  fire  it  is  lost  for  riuch  production, 
and  most  often  succumbs  to  the  attack.^  In  the 
Rocky  Mountain  Forest  fires  are  less  uniform  in 
type.    Where  the  timber  is  dense,  and  especially 


where  it  is  composed  of  a  thin-barked  species 
such  as  the  lodgepole  pine,  not  infrequently 
vast  areas  of  the  forest  are  killed  by  a  single 
fire.  In  such  cases  the  trees  are  not  consumed, 
but  stand  bleaching  long  after  they  have  lost 
their  bark,  and  finally  fall  in  an  almost  impass- 
able tangle  of  prostrate  trunks,  to  be  consumed 
later  by  another  fire  together  with  the  young 
growth  which  has  sprung  up  among  them.  In 
the  more  open  forests  of  the  western  yellow  pine, 
the  damage  is  to  the  young  erowth  and  to  the 
soundness  of  the  old  trees.  In  many  regions  it 
is  practically  impossible  to  find  a  tree  of  any 
size  that  does  not  bear  the  marks  of  fire.  The 
most  serious  effect  of  fires  in  the  coast  redwood 
of  California  is  to  prevent  the  sprouting  of  the 
old  stumps  after  logging,  and  thus  to  convert 
highly  valuable  timberland  into  indifferent  pas- 
ture. In  the  fir  forests  of  Oregon  and  Wash- 
ington fires  are  common  and  difficult  to  extin- 
guish, but  usually  slow-burning  and  not  of  great 
extent.  It  is  only  in  seasons  of  exceptional  dry- 
ness that  losses  of  appalling  magnitude  are  to 
be  expected.  The  State  of  Washington  has  re- 
cently passed  a  forest  fire  law,  the  operation  of 
which  will  be  watched  with  peculiar  interest. 

Some  Uses  of  Wood. —  The  yearly  product 
of  wood  in  the  United  States  is  about  35,000,000,- 
000  feet.  In  1900  the  lumber  industry  employed 
19,127  wage-earners,  to  whom  it  paid  $560,022,- 
69a  The  perpetuation  of  this  industry  is  of 
vital  concern  to  all  the  people.  Its  ramifica- 
tions are  as  wide  as  the  industrial  life  of  the 
nation,  and  its  perpetuation  is  a  most  pressing 
concern  of  the  forester.  The  use  of  wood  for 
the  maintenance  of  railroad  tracks,  for  example, 
rises  to  about  120,000,000  ties  a  year,  together 
with  vast  amounts  of  bridge  timber,  piling,  etc. 
Since  the  use  of  metal  ties  is  believed  to  be  im- 
practicable by  American  railroad  engineers,  the 
maintenance  of  the  supply  of  wooden  ties  is  of 
vital  importance  to  the  railroads,  and  through 
them  to  the  nation  at  large.  In  a  similar  way, 
the  permanence  and  success  of  tiie  mining  in- 
dustry is  dependent  upon  cheap  and  accessiUe 
supplies  of  timber.  In  most  portions  of  the 
West  such  supplies  can  be  expected  only  from 
the  national  forest  reserves.  In  the  creation  of 
the  reserves,  therefore,  the  special  needs  of 
mining  and  other  industries  have  been  kept 
carefully,  and  it  is  also  believed  successfully, 
in  mind. 

Summary. —  The  profession  of  forestry,  which 
has  already  reached  high  standing  on  the  con- 
tinent of  Europe,  in  British  India,  and  else- 
where^ is  being  bom  in  the  United  States.  Its 
establishment  on  a  high  plane  is  of  the  first  im- 
portance to  the  solution  of  every  problem  of 
American  forestry.  The  forest  wesdth  of  this 
country,  although  vastly  diminished,  is  still  very 
great,  and  the  reproductive  capacities  of  its  for- 
est are  usually  of  the  first  grade.  Wood  is  cheap 
and  methods  of  the  luniberman  are  wasteful. 
The  low  cost  of  transportation  permits  the  move- 
ment of  forest  products  from  vast  distances,  so 
that  local  markets  are  supplied  from  distant 
points.  In  view  of  all  these  conditions,  the  task 
of  the  American  forester  is  to  secure  the  re- 
production of  the  forest  without  materially  im- 
pairing the  profit  of  lumbering,  and  wherever 
possible  to  bring  into  public  ownership  what- 
ever forest  lands  are  required  to  supply  in  per- 
manence the  public  need. 

GiFFORD  PiNCHOT. 
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Forest  Park,  III.,  village  in  Cook  County; 
on  the  Illinois  C.  and  the  Chicago  &  N.  W. 
R.R.'s ;  about  seven  miles  from  Chicago  and  near 
Oak  Park.  The  first  permanent  settlement  was 
made  in  1854,  and  the  village  of  Forest  Park 
was  incorporated  in  1883.  It  is  a  residential 
suburb  of  Chicago,  and  is  noted  for  its  race  track 
(see  Horse-Racing).  Waldheim  and  Forest 
Home  cemeteries  are  in  Forest  Park.  A  monu- 
ment to  the  men  executed  as  anarchists  who 
were  connected  with  Chicago  riots  of  1886  is  in 
the  Waldheim  cemetery.  The  government  is 
vested  in  a  president  and  board  of  trustees 
elected  annually.    Pop.  (1910)  6,594. 

Forests,  Petrified,  fossil  remains  of  for- 
est trees  and  plants  found  in  the  Potsdam 
sandstone  formations  in  America  and  the  Cant- 
brian  rocks  of  Europe.  Large  forest  trees,  fos- 
8ili2ed  and  converted  into  stone  are  found  in 
many  sections  of  the  United  States,  particularly 
west  of  the  Mississippi  River.  Those  of  Arizona 
are  well  known.    Paljbobotany. 

Forey,  Elie  Fr6d6ric,  a-le  fra-da-rik  f6-ra, 
French  military  officer  •  b.  Paris,  France,  lo  Jan. 
1804;  d.  there  20  June  1872.  He  took  part  in 
several  Algerian  campaigns  as  well  as  in  the 
Crimean  and  Sardinian  wars,  and  when  the  ex- 
pedition to  Mexico  was  decided  upon  in  1861, 
Forey  received  the  command  of  the  French^ 
troops.  After  several  sanguinary  engagements.' 
he  attacked  and  stormed  the  strong  post  of 
Puebla,  thereby  throwing  open  the  road  to  the 
city  of  Mexico.  For  this  service  he  was  made 
marshal  of  France, 

Forfeiture,  for'fit-ure,  a  legal  penalty,  by 
which  an  owner  is  absolutely  deprived  of  his 
property  for  crime  or  other  unlawful  act  This 
applies  to  personal  as  well  as  real  property, 
and  forfeiture  may  be  a  decree  of  civil  as  well 
as  criminal  courts.  The  penalty  is  of  feudal 
origin.  The  lord  owed  protection  to  the  life 
and  property  of  the  vassal;  the  latter  owed 
fealty  and  service  to  his  lord.  When  the  vassal 
failed  to  yield  these,  he  lost  the  shelter  of  the 
law,  became  an  outlaw,  and  incapable  of  holding 
property.  Loyalty  to  the  feudal  relation  being 
the  condition  on  which  life  and  property  were 
secured  to  him,  when  he  failed  in  loyalty  he  had 
no  longer  any  claim  on  life  or  property. 

Treason  was  punished  by  forfeiture  long  be- 
fore the  Norman  Conquest  in  1066.  After  that 
period  forfeiture  became  the  ordinary  penalty 
for  felony,  which  was  styled  petty  treason ;  while 
treason,  or  disloyalty  in  regard  to  the  sovereign, 
was  called  high  treason.  Forfeiture  was  ac- 
companied by  what  was  styled  corruption  of 
blood.  This  was  the  sentence  of  legal  bastardy 
passed  on  the  offender  so  that  he  could  neither 
mherit  nor  bequeath  property. 

Felony  in  the  United  States  has  never  been 
considered  ground  for  forfeiture.  The  Federal 
and  State  laws  have  modified  all  precedents 
in  the  matter  of  forfeiture,  which  they  restrict 
within  very  narrow  limitations.    See  Attain- 

DEK. 

In  England  civil  forfeiture  may  be  incurred 
by  tortious  alienation,  by  wrongful  disclaimer,  by 
alienation  in  mortmain  (see  Mortmaik),  by 
breach  of  condition,  and  by  the  commission  of 
waste  (see  Waste).  In  Scotland  civil  forfeiture 
may  arise  either  from  statutory  enactment,  at 
common  law,  or  by  agreement.  In  the  United 
States  civil  forfeiture  is  only  imposed  for  acts 


of  waste  committed  by  tenants  for  life  or  years, 
or  for  breach  of  contract  in  violating  the  con- 
ditions on  which  lands  were  granted.  Some 
States  have  abolished  even  this  degree  of 
forfeiture.  By  particular  statutes  enacted  by  Con- 
gress smu^glin^,  or  importing  goods  on  fraud- 
ulent invoices  involve  confiscation,  and  forfeit- 
ure of  the  entire  invoice.  (See  Invoice),  or  the 
balance  wrongly  imported.  Piracy  has  always 
entailed  confiscation  or  forfeiture  of  the  pirati- 
cal craft. 

Forge,  Forging,  and  Forging  Machines. 
A  forge  is  a  furnace  or  open  fireplace,  having  a 
forced  draft,  for  heating  metals,  especially  iron 
and  steel,  to  be  shaped  by  hammering  or  pres- 
sure. Previous  to  the  19th  century,  most  iron 
work  was  forged  by  smiths  on  anvils.  The 
coal  used  now  is  usually  soft,  and  is  sometimes 
termed  blacksmith's  coal.  Portable  forges  are 
made  for  light  work,  and  a  common  form  of 
these  has  four  legs  made  of  iron  tubing,  a 
shallow  bowl  to  hold  the  coal  and  contain  the 
fire,  and  a  hood  above.  At  the  rear  is  a  small 
rotary  fan ;  operable  by  a  wheel-crank.  As  forges 
increase  in  size  and  capacity,  they  develop  into 
what  are  more  properly  called  furnaces,  such  as 
the  immense  heating  furnace  of  a  steel  works. 
In  forcing  iron  by  hand  the  smith  thrusts  the 
metal  into  the  centre  of  his  fire,  and  its  color 
tells  him  when  it  is  ready  to  be  worked.  As  it 
heats,  it  becomes  black  red,  then  a  low  red,  then 
bright  red,  then  a  white  heat,  and  if  the  heating 
continues  it  next  begins  to  bum.  If  the  smith 
desires  the  iron  to  be  very  soft,  that  it  may  yield 
quickly  to  his  blows,  he  lets  it  come  to  a  white 
heat,  then  takes  it  with  his  tongs  on  to  his  anvil, 
and  begins  to  hammer  it  rapidly  into  the  desired 
shape.  Often  a  helper  stands  by  to  strike  blows 
alternately  with  the  smith,  in  order  that  as  much 
hammering  as  possible  may  be  done  before  the 
iron  cools  to  a  point  where  it  requires  reheating. 
Long  practice  makes  very  expert  smiths,  and 
many  of  them  will  shape  a  bar  of  iron  into  in- 
tricate form  in  a  surprisingly  short  space  of 
time.  When  the  smith  desires  to  weld  together 
two  pieces  of  iron,  he  must  heat  both  pieces  at 
the  same  time  to  a  uniform  white  heat.  As  the 
iron  approaches  a  white  heat  he  throws  sand 
on  it,  which,  if  done  at  the  proper  temperature, 
adheres  and  melts,  forming  a  liquid  ^lass-like 
fluid  that  flows  over  the  surface  of  the  iron  and 
keeps  the  air  from  it,  thus  preventing  its  burn- 
ing. If  the  ends  of  two  bars  are  to  be  welded, 
each  is  first  brought  to  a  flat  point,  so  that  there 
will  be  considerable  surface  to  weld  together. 
After  the  surfaces  adhere,  the  weld  may  be 
reduced  by  reheating  and  hammering  down  to 
the  size  of  the  other  portions  of  the  bars.    When 

gieces  are  joined  end  to  end,  this  is  termed  a 
utt-weld,  which  is  not  apt  to  be  as  strong  as 
a  lap-weld.  Where  forgings  are  so  large  tluit  a 
smith  and  helper  cannot  work  them  satisfac- 
torily, because  there  is  too  much  and  too  heavy 
hammering  to  be  accomplished  in  the  short  time 
the  metal  retains  its  great  heat,  the  machine 
hammer  is  resorted  to.  This  was  made  in 
various  forms,  and  was  an  important  tool  during 
the  early  part  of  the  19th  century,  finding  its 
culmination  in  the  great  steam-hammer  of  Ney- 
smith,  which  was  devised  especially  for  such 
large  forgings  as  the  shafts  of  paddle-wheel 
steamships,  then  coming  into  use.  The  trip- 
hammer and  the  steam-hammer  were  the  chief 
tools  used  for  large  forgings  until  about  189^         i 
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when  the  hydraulic  press  began  to  supersede  the 
hammer  for  large  work.  About  1884,  when  the 
United  States  government  began  to  seriously 
take  up  the  rebuilding  of  the  navy,  and  the  con- 
struction of  steel  battleships  and  cruisers,  there 
came  a  demand  to  American  manufacturers  for 
very  large  forgings,  which  had  not  previously 
been  produced  here.  The  forges  of  that  date 
were  equipped  with  power  hammers,  of  a  ca- 
pacity suited  to  weMing  wrought  iron  into  forg- 
ings of  moderate  size.  The  introduction  of  steel 
rails  taught  American  iron  manufacturers  that 
steel  forgings  were  desirable  in  all  classes  of 
machinery,  as  greatly  reducing  the  size  of  the 
parts,  because  of  the  increased  strength. 

The  hydraulic  compression  system  of  forging, 
which  was  introduced  in  America  when  our 
steel  plants  were  called  upon  to  provide  the  large 
forgings  for  th«  navy,  has  met  with  general 
approval,  and  is  steadily  increasing  in  use.  It 
has  been  demonstrated  that  forgings  made  by 
hammering  were  subject  to  all  sorts  of  internal 
strains  due  to  difiFerences  in  compression  and 
differences  in  cooling.  When  such  a  forging  is 
cut,  as  for  making  a  kcyscat,  a  distortion  of 
form  follows  as  tlie  result  of  certain  strains 
that  liave  been  relieved.  A  large  forging  re- 
quires a  pressure  great  enough  to  penetrate  to 
every  part  of  the  mass  of  m«tal,  so  that  the  flow 
of  metal  resulting  shall  take  place  uniformly 
throughout.  Such  a  flow  requires  time  and  a 
pressure  that  can  not  be  obtained  by  a  quick 
hammer  blow,  and  a  scries  of  blows  does  not 
produce  the  same  effect  as  does  the  persistent 
pressure  of  the  hydraulic  forging  macfaine. 
Fluid  steel  begins  to  crystallize  at  the  point 
where  the  degree  of  heat  is  reduced  so  that  it 
solidifies  (about  2,600**  P.),  and  the  more  slowly 
it  is  <:ooled  from  this  point  downward,  the 
larger  will  be  the  crystals  of  the  ingot.  Forging 
during  the  cooling  tends  to  check  crystallization, 
just  as  stirring  water  at  a  temperature  below 
the  freezing  point  would  check  the  formation  of 
ice  crystals.  The  more  irregular  the  method  of 
forging  is,  as  in  the  case  of  hammer  blows,  the 
more  it  interferes  with  an  even  crystallizstion. 
The  pressure  system  not  only  interferes  much 
kss  than  hammering,  but  forgings  are  farther 
improved  in  modern  practice,  by  reheating  above 
the  recalescent  point,  which  is  between  1,200  and 
1,300**  P.,  depending  on  the  percentage  of  car- 
bon and  annealing  to  secure  a  new  crystalliza- 
tion, and  oil  tempering. 

An  examination  of  the  grain  or  fibre  of 
hydraulic  forgings  shows  that  the  steel  tends  to 
arrange  itself  in  layers  following  the  outer  con- 
tour of  the  piece  of  metal,  thus  securing  the 
most  strength.  A  sharp  angle  in  the  pattern  will 
tend  to  cut  off  the  flow  of  metal,  and  if  such  is 
required,  the  method  is  to  round  out  the  place  in 
the  forging,  to  secure  the  best  flow  of  metal»  and 
then  machine  off  the  surplus  later. 

To  avoid  internal  strains  as  much  as  possible 
«uch  large  forgings  as  steamship  shafts  are 
preferably  made  hollow.  That  is  to  say,  the 
cylindrical  ingot  from  the  furnace  after  cooling 
is  'bored  through  the  Centre,  mounted  on  a  steel 
mandrel,  heated  and  forged  by  compression.  In- 
gots produced  with  fluid  compression  are  well 
adapted  to  being  bored  and  hollow-forged,  and 
this  method  produces  the  most  perfect  forgings. 
These  large  forgings  are  subjected  to  a  hydraulic 
pressure  of  about  7,000  pounds  to  the  square 
inch,  which  'pressure  is  laaintained  while  the 


mass  slowly  cools.  Shafts  of  xnore  then  a  foot 
diameter  are  best  bored,  as  the  bore  hole  not 
only  assists  uniform  heatang,  but  giYes  oppor- 
tunity for  inspection. 

Small  forgings  of  iron,  steel  and  other  metals 
are  now  most  commonly  produced  by  the  method 
known  as  drop-forging.  A  press  containing  a 
top  and  bottom  pattern  (die  and  counter)  re- 
ceives the  roughly  shaped  hot  metal,  and  at  a 
single  blow  brings  it  to  the  desired  shape.  Parts 
of  machines  that  were  formerly  made  of  cast 
iron  or  steel  are  now  drop-forged  at  moderate 
cost,  and  the  metal  is  so  much  stronger  that 
they  can  be  lightened  materially  in  weight,  thus 
sometimes  actually  reducing  the  cost,  whiQe  in- 
creasing the  durability.  See  Bellows;  Fur- 
nace; Hammer;  Iron;  Press;  Steel;  Weu>- 
iNG.  Charles  H.  C^hrane. 

Forgery,  the  fraudulent  making  or  altera- 
tion of  a  writing  to  the  prejudice  of  anodier 
man's  rights,  or  making  of  any  written  instru- 
ment for  the  i)UTpose  of  fraud  and  deceit;  the 
word  muking,  in  this  last  definition,  being  con- 
sidered as  including  every  alteration  of  or  addi- 
tion to  a  true  mstrument.  The  offense  of 
forgery  may  be  complete  though  there  be  no 
publication  or  uttering  of  the  forged  instrument ; 
for  the  very  making  with  a  fraudulent  intention, 
and  without  lawful  authority,  of  any  instrument 
which,  at  common  law  or  by  statute,  is  the 
subject  of  forgery,  is  of  itself  a  sufficient  com- 
pletion of  the  offense  before  publication.  Most 
of  the  statutes,  however,  which  relate  to  forgery 
make  the  publication  of  the  forged  instrument, 
with  knowledge  of  the  fact,  a  substantive  offense. 
A  deed  forged  in  the  name  of  a  person  who 
never  had  existence  is  forgery  at  law.  A  writ- 
ing is  forged  when  a  person  drawing  up  a  will 
for  an  invalid,  inserts  legacies  therein  falsely. 
It  is  not  material  whether  a  foiled  instrument 
be  drawn  in  such  manner  that  if  it  were  in  truth 
that  which  it  counterfeits  it  would  be  valid. 
The  punishment  of  forgery  at  common  law  is, 
as  for  a  misdemeanor,  by  fine,  imprisonment, 
and  such  other  corporeal  punishment  as  the  court 
in  its  discretion  might  award.  The  penalty 
varies  in  different  States,  in  some  the  statutes 
having  been  much  enlarged  to  include  acts  which 
were  not  punishable  formerly  as  forgery.  The 
punishments  ordained  for  the  offense  by  the 
statute  law  in  England  were  once,  with  scarcely 
an  exception,  capital. 

PorH,  Melozzo  da,  malots'o  da  forle', 
Italian  painter:  b.  Forli,  about  I4:]!8;  d.  i494- 
He  was  the  first  who  applied  the  art  of  fore- 
shortening to  the  paintings  of  vaulted  ceilings 
About  1472  he  pamted  the  ^Ascension  ^  in  the 
great  chapel  of  the  Santi  Apostoli  at  Rome  for 
Cardinal  Riavio.  In  171 1,  when  the  cha^  was 
being  rebuilt,  this  painting  was  cut  out  of  the 
ceiling  and  placed  in  the  Quirinal  palace,  where 
it  still  remains. 

Form,  in  philosophy,  a  term  used  (i)  ob- 
jectively, to  denote  the  assemblage  of  qualities 
which  makes  a  thing  what  it  is.  Only  the  es- 
sential and  permanent  is  considered,  the  acci- 
dental or  adventitbus  being  disregarded.  The 
word  is  employed  also  (2)  subjectively,  to  ex- 
press the  idea  which  the  mind  may  supply  of  an 
object,  as  distinguished  from  that  object  as  it  is 
in  itself.  In  this  sense  it  is  peculiar  to  the 
philosophy  of  Kant,  who  postulated  two  such 
ideas,  namely  space  and  time,  supplied  to  the 
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object  by  the  mind  through  the  operation  of 
experience. 

In  botany,  the  term  used  to  designate  the 
unit  of  ecology,  as  that  division  of  the  study 
which  treats  of  the  relations  existing  between 
plants  and  their  environments  is  now  called. 
The  word  is  frequently  met  with  in  such  com- 
binations as  *form  of  vegetation'*  or  ^plant 
form.*    See  Bionomics  ;  Plant  Geography. 

In  music,  that  theory  in  the  general  art  of 
composition  in  accordance  with  which  themes, 
tonalities,  phrases,  and  sections  are  so  arranged 
as  to  obtain  a  correlated  and  symmetrical  whole. 
The  principal  three  recognized  forms  are  those 
of  the  lied,  rondo,  and  sonata.  These  admit  of 
numerous  variations.  In  so-called  cyclical 
forms,  as,  for  example,  the  symphony,  the  neces- 
sary correlation  and  symmetry  is  secured  by  the 
relation  of  the  movements  as  to  proportion  and 
key,  the  succession  of  various  tempi,  and  some- 
times also  the  employment  in  one  movement  of 
a  theme  previously  used  in  another. 

Forisi  FauperlB,  for'ma  pa'per-is,  In,  sig- 
nifying—  in  the  character  of  a  poor  person  — is 
the  legal  term  both  in  Great  Britain  and  the 
Unitea  States  for  suits  carried  on  by  individuals 
who  are  too  poor  to  pay  the  usual  fees.  As  early 
as  the  reign  of  Henry  VII.,  a  statute  provided 
that  any  one  taking  oath  that  he  was  not  worth 
£5  beyond  his  weanng-apparel  and  the  subject  in 
dispute,  was  entitled  to  have  wrks,  according  to 
the  nature  of  the  case,  without  paying  fees,  and 
the  judges  were  to  assign  him  counsel  and  attor- 
ney who  should  act  gratuitously.  This  indul- 
gence is  granted  to  plaintiffs  only  at  common 
law,  and  is  granted  to  defendants  only  in  prose- 
cutions. A  plaintiff  must  have  a  ootmsel's 
certificate  of  a  good  cause  of  action,  and  an 
affidavit  of  the  party  or  his  attorney  vaosi  be  kid 
before  court  that  the  case  contains  a  full  and 
true  statement  of  material  facts.  A  person  ad- 
mitted to  sue  in  forma  pauperis  is  not  entitled 
to  costs  from  the  opposite  party»  unless  by 
order  of  the  court  or  of  a  judge.  la  several  of 
the  United  States  the  provision  is  gDvemed  by 
statute^  while  in  others  it  is  considered  part  of 
the  common  law. 

Fofmalddqr^.  See  Bactbucidb;  Disintbc- 

TAZTTS;  FuMIGATieN. 

Ponn'iAn,  a  solution  produced  by  dissolv- 
ing in  60  per  cent  of  water  40  per  cent  of  what 
»s  known  as  formaldehyde  gas,  CHaO.  This 
solution  has  hitherto  been  looked  upon  as  a 
powerful  disinfectant.  Dr.  Charles  C.  Barrows 
has  recently  employed  formalin  as  a  specific  for 
sepsis  or  Wood  poisoning.  The  patient  was  a 
colored  woman,  26  years  of  age,  who  was  on 
the  point  of  death ;  the  virulent  bacteria  of  sep- 
ticsemia,  streptococci,  had  been  recognized  m 
her  blood,  her  pulse  ranged  from  150  to  160  and 
her  temperature  was  108.  Into  one  of  the  large 
veins  of  the  right  arm  an  attempt  was  made  to 
inject  one  litre  of  formalin  solution  of  the 
strength  of  one  part  of  formalin  to  one  thousand 
parts  of  water.  About  500  cubic  centimetres  of 
the  solutk>n  found  its  way  into  the  circulation. 
The  temperature  fell^  almost  immediately  and  the 
pulse  showed  an  mstantaneous  improvement. 
The  day  after  another  injection  was  made  and 
examination  showed  that  bacteria  were  no  lon- 
ger present  in  the  blood.  A  third  injection  into 
the  patient's  left  arm  introduced  750  cubk:  centi- 
tiMlres  hito  the  circulation.     The  temperature 


fell  to  normal,  no  more  bacteria  were-devdoped 
and  the  woman  recovered  rapidly. 

Por'mon,  Harry  Buxton,  English  author: 
b.  London  1842.  He  entered  the  Civil  Service 
in  i860  and  is  an  assistant  general  secretary  at 
the  General  Post-office,  London.  Besides  editing 
the  poems  of  Shelley  (1876-80),  of  Keats  (1883) 
and  other  works,  he  has  published:  ^Our  Liv- 
ing Poets^  (1871);  ^Elizabeth  Barrett  Brown- 
ing and  Her  Scarcer  Boofcs^  (i8g5) ;  <The 
Books  of  William  Morris^  (1897). 

Formation,  in  geology,  a  term  used  of 
groups  of  rock,  whether  stratified  or  unstratified, 
Having  a  similar  origin  or  character.  Thus  it 
is  usual  to  speak  of  a  limestone,  a  sandstone,  or 
a  clay  formation.  The  word  has  also  been  by 
some  extended  to  be  synonymous  with  system, 
or  to  denote  a  ^roup  of  strata  of  the  same  age, 
as  Canadian  series,  Carboniferous  system,  etc. 

Formen'to,  Felix,  American  swrgeon:  k 
New  Orleans,  La.,  16  March  1837;  d.  there,  4 
June  1907.  He  studied  at  J^erson  College, 
Louisiana,  and  the  University  of  Turin,  Italy, 
and  was  a  surgeon  in  the  Franco- Sardinian 
army  during  1859,  and  in  the  American  Civil 
War  was  chief  surgeon  of  the  Louisiana  Con- 
federate hospital  at  Richmond,  Va.  At  one  time 
he  was  president  of  the  American  Public  Heal.li 
Association,  later  president  of  the  Confederation 
of  State  and  Provincial  Boards  of  Health  of 
North  America,  and  in  1898  was  appointed  sur- 
geon to  the  Louisiana  Soldiers'  Home.  His 
publications  include  monographs  on  cr^nation, 
military  surgery,  alcoholics,  etc 

Por'mes,  Karl  Joseph,  German-American 
operatic  basso:  b.  Mulbeinv-on-the-Khine,  Ger- 
many, 1810;  d.  San  Francisco,  Cal.,  1889.  He 
made  his  first  appearance  at  Cologne  in  1841  as 
Sarastro  in  Mozart's  ^Flauto  Magico.^  He 
quickly  obtained  an  European  reputation,  and 
after  connection  in  i8iS>-7  with  the  London 
Royal  lulian  Opera,  came  to  the  United  States, 
where  he  was  received  with  much  approval  and 
remained  during  the  greater  part  of  his  life. 

For'mic  Acid,  a  monobasic  organic  acid 
having  the  fonhuhi  CHdOi»  or  H.COOH,  the 
final  H  in  die  last  of  these  formulae  being  the 
one  that  is  replaced  when  the  acid  combines  with 
boaet  to  form  its  sodts  (which  are  known  as 
^formates').  It  is  an  important  substance  in 
or^ianic.  chemistry,  and  may  be  obtained  by  the 
oxidation  of  methyl  alcohol,  as  well  as  of  starch, 
sugar,  and  other  organic  substances.  The  most 
convenient  method  of  preparing  the  acid  is  by 
heating  anhydrous  glycerin  with  crystallized  ox- 
alic acid.  The  reaction  is  not  a  simple  one, 
monoformin  being  one  of  the  intermediate  prod- 
ucts ;  but  the  obvious  part  of  the.  reaction  is  tliat 
the  oxalic  acid  is  converted  into  formic  acid 
with  liberation  of  carbon  dioxid.  Pure  anhy- 
drous formic  acid  is  a  pimgent,  colorless  liquid, 
boiling  at  about  212**  F.  at  ordinary  atmospherk: 
pressure  (its  vapor  burning  with  a  bluish  flame), 
and  freezmg  at  about  47*  F.  into  a  white  crys- 
talline mass.  Formic  acid  is  completely  resolved 
by  strong  sulphuric  acid  into  water  and  carbon 
monoxld,  H.COOH  =  H.0  +  CO.  It  reduces 
Fehling's  solution  (q.v.),  and  also  reduces  gold 
and  platinum  to  the  metallic  state,  from  their 
solutions.  When  boiled  with  the  nitrates  of 
silver  and  mercury,  formic  acid  precipitates  these 
metals  in  the  form  of  grayish  metallic  powders 
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Ponnic  acid  and  ito  salts  are  used  to  a  certain 
extent  as  disinfectants  and  preservatives.  The 
acid  takes  its  name  from  the  fact  that  it  exists, 
in  the  free  state,  in  the  bodies  of  red  ants 
(Formica  rufa),  from  which  it  may  be  obtained 
by  crushing  the  ants  and  distilling  the  mass  with 
water. 

Ponnica,  for-mi'ka;  Pormicidae,  for-mls'i* 
de,  the  genus  and  family  respectively  which 
contain  the  typical  ants.    See  Ant. 

Pormicariidae,  f 6r"-mi-ka  ril-de,  a  family 
of  small,  tropical  American  birds,  the  so- 
called  *ant-birds.*  They  are  numerous  in 
genera  and  species,  are  related  to  the  tree- 
creepers  and  plant-cutters,  and  frequent  forests 
and  thickets,  flying  badly  from  the  shortness  of 
their  wings  and  consequently  feeling  most  at 
home  on  the  ground,  where  they  devour  beetles, 
spiders,  and  insect  larvae  and  berries,  but  are 
not  known  to  eat  ants  at  all.  The  nests  are 
usually  made  in  low  bushes.  They  wear  sober 
colors,  as  a  rule,  and  the  sexes  are  similar. 

Ponmg6,  Jean  CamiUe,  zhon  ka-mel  for- 
me-zha,  French  architect:  b.  Bouscat,  Gi- 
ronde,  1845.  He  was  a  pupil  of  Laisn6,  and 
received  from  the  French  government  a  com- 
mission for  a  series  of  plans  for,  and  restora- 
tions of,  public  structures;  the  latter  including 
the  Roman  theatre  at  Orange,  Vauduse.  He 
executed  decorations  in  the  Paris  Hotel  de  Ville, 
became  architect  of  Paris  streets  and  parks  in 
1885,  built  the  Liberal  Arts  and  Fine  Arts  build- 
ings at  the  Paris  Exposition  of  1889,  and  the 
buildings  of  the  Rumanian  government  at  that 
of  xgoa 

Fonning  Machines,  a  term  has  been  ap- 
plied generally  to  the  lathe,  planer,  shaper.  and 
all  that  class  of  tools  used  by  the  machinist  to 
produce  the  parts  of  machines  that  he  manu- 
factures. It  has  also  been  used  to  designate 
presses  used  for  drop-forging,  and  for  shaping 
metal  in  the  cold,  particularly  to  drawing-presses 
that  receive  a  sheet  of  metal,  grip  it  between 
two  surfaces  and  then  subject  a  part  of  it  to 
slow  pressure  until  it  is  drawn  out  to  a  cup- 
shape  or  the  like,  if  properly  done  without  any 
wrinkling.  A  form  of  rope-twisting  machine 
is  also  known  as  a  forming  machine  as  well  as 
a  machine  for  forming  tin  cans.  See  Fokging 
AND  Press. 

Formosa,  for-mo'sa,  called  by  the  Chinese 
Taiwan,  an  island  lying  off  the  coast  of  the  Chi- 
nese province  of  Fu-chien,  from  which  it  is  sep- 
arated by  a  strait  from  90  to  220  miles  wide. 
Formosa,  which  was  ceded  by  China  to  Japan 
in  189s,  is  crossed  by  the  meridian  121  *  E.  and 
the  tropic  of  Cancer,  and  has  a  maximum 
length  of  235  •  miles,  while  its  breadth  varies 
from  70  to  90  miles;  area,  14,978  square  miles. 
Forming  one  link  in  the  volcanic  chain  that  ex- 
tends from  the  Aleutian  Islands  sotithward  to 
New  Guinea,  it  constitutes  the  eastern  escarp- 
ment of  what  was  once  the  great  Malayo-Chinese 
continent,  and  is  connected  by  a  submarine 
plateau  with  the  Chinese  mainland.  The  back- 
bone of  the  island,  extending  north  and  south, 
is  formed  of  a  range  of  densely  wooded  moun- 
tains, called  by  the  Chinese  Oiu-Shan,  which 
rise  to  upward  of  14,000  feet,  the  highest  known 
peak,  Mount  Morrison,  being  given  as  14,362 
feet.  Eastward  of  this  range  lies  a  narrow  strip 
of  mountainous  country,  presenting  to  the  Pa- 


cific a  precipitous  cliff-wall  with  in  many  placet 
a  sheer  descent  of  from  3,000  to  7,000  feet,  while 
a  very  short  distance  farther  east  the  floor  of 
the  ocean  sinks  to  a  great  depth  at  an  extremely 
steep  gradient.  The  western  side  of  the  range 
consists  of  a  single  broad  alluvial  plain,  stretch- 
ing from  north  to  south  of  the  island,  seamed 
by  innumerable  water  channels,  and  terminating 
at  the  coast-line  in  mud  flats  and  sand-banks. 
Yet  on  this  side  of  the  island  the  land  is  rapidly 
encroaching  upon  the  sea,  as  the  consequence  of 
the  gradual  elevation  of  the  western  seaboard 
and  the  deposition  in  and  around  the  embou- 
chures of  the  rivers  of  the  large  amount  of  sedi- 
ment brought  down  by  them  from  the  mountains. 
This  latter  process  is  primarily  due  to  the  heavy 
rainfall  of  the  northern,  central,  and  eastern  por- 
tions of  the  island,  where  the  rain-clouds  of  the 
northeast  monsoon,  after  crossing  the  warm 
Kiosiwo,  or  Japanese  Gulf  Stream,  on  coming  in 
contact  with  the  mountain  barrier  of  the  island 
become  chilled  and  discharge  their  contents  in 
rains  of  excessive  violence.  Apart  from  this 
heavy  rainfall,  the  climate  is  not  exceptional, 
the  insular  position  ensuring  a  modification  of 
the  heat  by  sea-breezes.  The  mean  of  summer 
is  80**  to  90°  F. ;  of  winter,  50*  to  6o*.  Malarial 
fever  is,  however,  prevalent  in  the  north,  and 
violent  typhoons  are  very  common  at  certain 
seasons. 

The  island  is  famous  for  the  luxuriance  of  its 
vegetation;  many  of  the  hothouse  plants  of  warm 
temperate  climes  grow  wild  on  the  mountain 
slopes  and  in  the  valleys,  such  as  orchids,  aza- 
leas, lilies,  rhododendrons,  and  convolvulus;  be- 
sides which  there  is  a  profusion  of  ferns,  tree- 
ferns,  camphor-  and  teak-trees,  pines,  firs,  wild 
fig-trbes,  liquidambars,  bananas,  bamboos,  palms, 
indigo  and  other  dye  plants,  fibre  and  paper 
plants,  oil  and  soap  plants,  tobacco,  coffee,  and 
tapioca.  ^Rice  paper*  is  prepared  from  the  pith 
of  a  tree  peculiar  to  Formosa.  Of  animal  lite  it 
is  noticeable  that  there  are  at  least  43  species  of 
birds  peculiar  to  the  island,  that  insects  are 
scarce  and  that  noxious  wild  annnals  are  few; 
but  that  fish  is  plentiful  near  the  coast.  The 
resemblance  of  the  animals  found  on  die  island 
to  those  on  the  mainland  is  one  reason  for 
believing  there  was  once  a  land  connectioo. 
However  there  are  a  number  of  animala  on  the 
island  which  appear  to  be  of  quite  a  different 
species  from  those  found  in  China.  ^  This  is 
especially  true  of  some  of  the  birds,  mice,  squir- 
rels, and  deer.  The  chief  minerals  are  coal,  of 
which  there  is  a  large  supply,  gold,  salt»  petro- 
leum, and  sulphur.  Agriculture  is  an  important 
industry,  but  the  people  engaged  in  mining  are 
becoming  more  numerous. 

Since  the  treaty  of  Tien-tsin,  in  1858,  there 
have  been  ports  open  for  foreign  commerce; 
those  opened  in  accordance  with  the  conditions 
of  the  treaty  are :  An-ping,  Tainan,  Takow,  and 
Tam-sui.  An-ping  and  Tam-sui  have  the  largest 
amount  of  commerce.  The  principal  exports  are 
camphor,  tea,  rice,  sugar,  jute,  hemp,  and  dye- 
woods.  The  chief  imports  are  a  coarse  doth  for 
clothing,  opium,  fruits,  lumber,  metal  goods,  and 
manufactured  tobacco.  The  most  of  the  trade  is 
with  Japan.  Formosa  controls  the  camphor 
markets  of  the  world.  The  eastern  slope  of  the 
mountains  is  covered  with  the  largest  camphor 
forest  yet  discovered.  The  amount  of  camphor 
exported  each  year  from  the  forests  of  Qiina 
and  Japan  is  about  500,000  pounds;  and  from 
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Formosa  alone  there  is  shipped  between  6,000,000 
and  7,000,000  potinds.  Since  Formosa  was  an- 
nexed to  Japan,  the  Japanese  government  has 
made  most  successful  efforts  to  preserve  the 
sources  of  supply  of  camphor.  When  the  island 
belonged  to  China  the  camphor-trees  killed  to 
collect  the  gum  were  not  replaced  and  the 
camphor  forests  were  being  destroyed.  The 
Japanese  government  insists  that  for  every  tree 
destroyed  another  one  must  be  planted;  and 
it  is  also  establishing  camphor  plantations,  so 
that  in  future  the  Formosa  cultivated  camphor 
will  be  a  commodity  of  commerce.  The  price 
of  the  camphor  varies  because  of  the  dangers 
incurred  in  collecting  it  Savage  tribes  which 
have  never  been  subdued  inhabit  the  camphor 
forests,  and  they  never  hesitate  to  attack  the 
camphor  gatherers  unless  the  latter  are  well 
armed  and  in  bands  large  enough  to  protect  each 
other.  The  Japanese  government  has  now  a 
large  armed  force  of  policemen,  over  1,400,  to 
protect  the  camphor  gatherers,  and  the  cost  of 
protection  is  added  to  the  selling  price  of  the 
gum.  The  sale  of  the  camphor  is  a  government 
monopoly;  it  is  not  difficult  to  obtain  a  permit 
to  sather  camphor,  but  every  pound  must  be 
sold  to  the  Japanese  government,  which  deter- 
mines the  price.  Japan  limits  the  amount  to  be 
exported,  and  will  not  buy  a  pound  in  excess 
of  the  limit.  The  cultivation  of  the  tea  fields  is 
receiving  attention  from  Japan. 

The  inhabitants,  estimated  to  number  about 
3,000,000,  consist  of  Chinese  settlers,  some  Jap- 
anese, and  the  aborigines.  Respecting  the  eth- 
nological origin  of  these  latter  there  exists  some 
doubt;  they  seem  to  consist  of  several  different 
tribes,  mainly  of  Malayan  and  Negrito  descent. 
The  Chinese  distribute  them  into  three  classes, 
Pepohwan,  a  race  of  civilized  and  sinicized  agri- 
culturists; Sekhwan,  settled  tribes  who  acknow- 
ledge Chinese  rule;  and  Chinhwan,  the  un- 
tamed savages  of  the  mountains,  who  wage 
fierce  and  unceasing  warfare  against  the  Chinese 
immigrants.  The  administrative  headquarters 
were  formerly  at  Taiwan,  but  on  the  constitu- 
tion of  the  island  into  an  independent  province 
of  the  Chinese  empire  in  1887  — it  had  formerly 
been  incorporated  with  Fii-chien  on  the  mainland 
— they  were  transferred  to  Tai-pei  or  Bangka. 
The  island  was  known  to  the  Chmese  before  the 
Christian  era,  but  does  not  seem  to  have  seri- 
ously attracted  their  attention  until  the  year 
60s  or  606  A.D.  In  the  14th  century  they  estab- 
lished several  colonies  in  Formosa,  which,  how- 
ever, were  withdrawn  in  the  middle  of  the  17th 
century.  Although  Portuguese  and  Spanish 
navigators  began  to  visit  the  island  a  century 
earlier,  the  first  European  people  to  establish 
themselves  on  it  were  the  Dutch,  who  in  1624 
built  Fort  Zealandia,  near  the  modem  Taiwan. 
They  were,  however,  expelled  in  1661  by  a  Chi- 
nese adventurer,  Koxinga,  who  retained  posses- 
sion of  the  island  for  22  years.  Some  years 
later  a  regular  Chinese  colonization  of  the  west- 
em  half  of  the  island  was  carried  through,  the 
colonists  coming  principally  from  Fu-chien  and 
Kwang-tung.  Subsequently  the  island  became 
notorious  for  the  piracy  of  its  inhabitants  and 
the  ill-treatment  they  inflicted  upon  navigators 
who  chanced  to  be  wrecked  on  their  coasts. 
Accordingly  in  1874  the  Japanese  invaded  For- 
mosa; but  on  the  Chinese  undertaking  to  check 
the  evils  complained  of  they  withdrew.  Ten 
years  later  the  French,  during  their  contest  with 


China  in  Tongking,  held  for  a  time  the  coal 
districts  of  Kelung.  The  occupation  by  the  JajH 
anese  troops  did  not  take  place  without  opposi- 
tion from  the  natives  and  Chinese  *Black  Flags,* 
but  the  Japanese  were  practically  in  full  pos- 
session of  the  island  before  the  end  of  1895, 
and  set  themselves  at  once  to  the  work  of 
reorganization.  Consult:  Davidson,  ^The  Is- 
land of  Formosa^  (1903) ;  Guillemard,  < Cruise 
of  the  Marchesa^ ;  Girard  de  Rialle  in  < Revue 
d*Anthropologie>    (1885). 

Formosa,  South  America,  a  province  of 
Argentine,  in  the  northeastern  portion  of  the 
republic.  It  has  an  area  of  42,000  square  miles, 
and  population  of  about  6,000. 

Formo'san  Deer,  a  small  spotted  deer 
iCervus  taevanus),  allied  to  the  Japanese  sika 
(q.v.)  and  a  favorite  pet  among  the  people  of 
Formosa,  who  catch  the  fawns  in  the  mountains. 

Formosus,  for-mo'sus.  Pope:  b.  about 
816;  d.  8q6.  He  became  cardinal  bishop  of 
Porto  in  891  and  succeeded  Pope  Stephen  V. 
in  891.  He  condemned  Photius,  excommuni- 
cated the  Emperor  Lambert,  Duke  of  Spoleto, 
and  nominated  in  his  place  Amoul,  king  of  Ger- 
mania.  Stephen  VI.,  his  successor,  had  his  body 
disinterred  as  that  of  a  usurper,  but  tinder  John 
IX.,  in  898,  his  pontificate  was  pronotmced  valid. 

Forms  of  Address  in  the  United  States 
are  neither  so  complicated  nor  so  rigidly  ar- 
ranged as  in  countries  where  careful  gradations 
of  rank  and  title  obtain.  Usage,  however,  sanc- 
tions the  forms  given  in  the  following  list: 

The  President  of  the  United  States,  governors  of 
States  ambassadors,  and  ministers, —  "  His  Excellency." 

The  Vice-President  of  the  United  States,  the  heads 
of  the  executive  departments,  justices  of  supreme  and 
superior  courts,  lieutenant^ovemora  of  States,  and 
mayors, —  "The  Hon.  r 

Senators  and  representatives  of  the  United  States, 
or  of  States.—  "  The  Hon.  ," 

Ex-presidents,  or  ex-officials  of  any  of  the  raiUcs 
above  cited, —  "  The  Hon.  ." 

Archbishops,  if  cardinals, —  "  His  Eminence  the  Car/ 
dinal  Archbishop  of ." 

Archbishops,  if  not  cardinals, — "  The  Moat  Rev. 
the  Archbishop  of  ." 

Bishops,  in  the  Roman  Catholic  and  Protestant 
Eptacopal  Churches, —  "The  Right  Rev."  or  "The 
Right  Rev.  the  Bishop  of ." 

Bishops,  in  the  Methodist  Episcopal  Church, —  "  Tha 
Rev.  Bishop." 

The  designation  '*  Esquire,"  once  chiefly  tppfied  to 
lawyers,  is  now  frequently  employed  ia  addressing 
gentlemen  of  position. 

The  forms  of  address  used  in  foreign  coun- 
tries, particularly  those  monarchical  in  govern- 
ment, are  arbitrary  and  elaborate. 

Formula,  ChemicaL     See  Chemistry. 

Form'ulary,  National,  a  volume  published 
by  a  committee  of  the  American  Pharmaceutical 
Association  containing  prescriptions  with  direc- 
tions for  making  a  large  number  of  widely  tised 
combinations  of^  drugs.  These  combinations 
have  been  used  in  the  treatment  of  disease  for 
many  years,  and  a  more  extended  use  of  the 
formulary  by  the  j^hysician  would  do  away  with 
many  of  the  proprietary  remedies  on  the  market. 

Fom&ris,  J086,  hosa'  for-na'res,  Cuban 
poet:  b.  Bayamo,  Cuba,  i8a6.  He  wrote  the 
dramas  <The  Daughter  of  the  People,^  and 
^Love  and  Sacrifice^ ;  and  is  the  author  of: 
<The  Harp  of  the.  Home^ ;  <Songs  of  the 
Tropics  > ;  and  other  volumes  of  verse. 
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For'ney,  John  WeUs»  American  journal- 
ist: b.  Lancaster,  Pa.,  30  Sept  1817;  d.  Phila- 
delphia 9  Dec  1881.  He  was  apprenticed  in  the 
office  of  the  Lancaster  Journal  in  1833;  was 
clerk  in  the  National  House  of  Representatives 
from  1851-S ;  and  secretary  of  the  United  States 
Senate  from  1861  to  1868.  He  was  connected 
with  several  papers  in  Philadelphia  and  Wash- 
ington. Author:  ^What  I  Saw  in  Texas ^ 
(1872);  < Anecdotes  of  Public  Men>  (1873); 
*  Forty  Years  of  American  Journalism^   (i^7). 

Fornix.    See  Brain. 

For'rcst^  Edwin,  American  actor:  b.  Phil- 
adelphia 9  March  1806;  d.  there  12  Dec.  1872. 
In  1820  he  made  his  first  appearance  in  public 
in  the  part  of  Douglas  in  Home's  tragedy  of 
that  name,  and  coming  before  the  New  York 
public  in  1826  in  the  character  of  Othello,  at 
once  gained  popularity.  In  1836  he  crossed  the 
Atlantic  and  entered  on  a  season  at  Drury  Lane 
Theatre,  London.  In  the  parts  of  Macbeth, 
Lear,  and  Othello  he  achieved  distinguished  suc- 
cess, and  acquired  the  friendship  of  Macready, 
Kemble,  and  others.  He  again  visited  England 
in  1845,  and  on  this  occasion  quarreled  bitterly 
and  causelessly  with  Macready,  whom  he  ac- 
cused of  trying  to  damage  his  reputation  from 
professional  jealousy.  This  quarrel  crossed  the 
Atlantic,  and  when  Macready  was  plajring  in 
the  Astor  Place  Theatre,  New  York,  in  1849. 
the  partisans  of  either  actor  stirred  up  a  riot 
that  was  accompanied  by  serious  loss  of  life. 
Between  1853  and  1S60  he  retired  from  profes- 
sional life,  but  when  he  returned  to  the  New 
York  stage  he  filled  the  role  of  Hamlet  with  all 
his  former  acceptance.  Latterly  he  suffered 
considerably  from  illness,  and  his  last  engage- 
ment was  in  1871.  He  was  a  man  of  fine  pres- 
ence, well  equipped  for  hi«  profession,  naturally 
frank  and  engaging.  He  left  a  large  fortune. 
See  Rees,  ^The  Life  of  Edwin  Forrest >  {1874)  ; 
Alger,  *Life  of  Edwin  Forrest^  (1877);  Bar- 
rett, <  Edwin  Forrest^  (1882). 

Forrest,  Sir  John,  Australian  explorer  and 
poHticiafi:  b.  Western  Australia  22  Aug.  1847. 
He  entered  the  survey  department  of  Western 
Australia  in  1865,  and  in  1874  was  at  the  head 
of  a  party  which  explored  the  interior  froth 
Champion  Bay  on  the  west  to  the  overland  tele- 
graph line  connecting  Adelaide  on  the  south 
with  Port  Datrwin  on  the  north  coast.  After 
holding  various  government  posts  he  was  re- 
turned unopposed  in  1890  to  the  first  Western 
Australia  Legislative  Assembly  for  Bunbury, 
and  was  premier  and  treasurer  1890-19O1.  He 
was  postmastcr-gencral  of  Australia  1900-1 ; 
minister  lor  defence  1901-3;  minister  for  home 
affairs  1903-4;  trcasiu-er  since  July  1905;  and 
since  1901  has  represented  Swan  in  Parliament. 
His  publications  arc:  ^Explorations  in  Aus- 
tralia >  (1876)  ;  and  ^ Notes  on  Western  Aus- 
tralia>    (1884-7). 

Forrest,  Nathan  Bedford,  American  sol- 
dier: b.  Bedford  County,  Tenn.,  13  July  1821; 
d.  Memphis,  Tenn.,  29  Oct.  1877.  Moving  witli 
his  father  to  Marshall  County,  Miss.,  he  was 
in  a  short  while,  by  the  death  of  his  father,  left 
to  support  his  mother  and  family  with  a  small 
hill  farm.  He  undertook  this  work  with  devo- 
tion and  energy,  and,  getting  into  business  in 
Memohis,  became  able  to  purchase  a  large  plan- 


taticKi,  and  was  at  the  outbreak  of  the  Civil  War 
one  of  the  wealthiest  planters  in  Tennessee. 
Circumstances  had  forced  him  to  neglect  his 
own  education,  though  he  provided  liberally  for 
that  of  his  brothers  and  sisters.  On  14  June 
1861  he  entered  the  Confederate  service  as  a 
private  in  White's  mounted  rifles,  but  soon 
obtained  authority  to  raise  a  regiment,  which  he 
did,  purchasing  at  his  own  private  expense  its 
equipment  in  Louisville,  Ky.  These  supplies  he 
carried  to  Memphis,  displaying  remarkable  in- 
genuity and  daring  both  in  eluding  the  Federal 
authorities  and  in  defeating  a  body  of  their 
troops  with  75  Kentucky  Confederates  who  had 
come  to  his  assistance.  Joining  his  regiment  to 
the  force  defending  Fort  Dondson  in  February 
1862,  he  was  distinguished  in  the  fighting  at 
that  point,  and,  when  his  superiors  had  deter- 
mined upon  surrender,  led  his  men  through  a 
sheet  of  icy  water  past  the  Federal  lines  and 
escaped.  Joining  Albert  Sidney  Johnston 
(q.v.),  he  was  distinguished  at  Shiloli,  where 
he  received  a  painful  wound,  which,  however, 
did  not  long  keep  him  from  the  field;  and  by 
a  series  of  successful  movements  in  Middle 
Tennessee,  then  occupied  by  the  Federals,  he 
rapidly  rose  to  great  distinction  as  a  cavalry 
leader,  and  on  21  July  1862  was  promoted  brig- 
adier-general. During  Bragg's  Kentucky  cam- 
paign he  performed  great  services  both  on  tlie 
advance  and  retreat.  Among  his  most  famous 
exploits  in  Middle  Tennessee  was  the  expedition 
in  which,  with  less  than  1,000  men,  he  captured 
McMinville,  and,  surprising  a  garrison  of  2,000 
Federals  at  Murfreesboro,  captured  all  the  sur- 
vivors of  the  fight,  including  Gen.  Crittenden. 
On  8  May  1863  he  captured  a  raiding  force  of 
Federals  under  Gen.  Streight,  near  Rome,  Ga., 
the  Federal  force  being  so  much  larger  than  his 
own  that  he  pressed  into  service  all  the  citizens 
in  reach  in  order  tp  form  an  adequate  guard. 

After  highly  distinguished  service  at  the 
battle  of  Chickamauga,  he  was  so  dissatisfied 
with  the  failure  to  reap  the  full  fruits  of  that 

?-eat  victory  that  he  tendered  his  resignation. 
his  was  not  accepted,  but,  instead,  he  was  pro- 
moted major-general  and  assigned  to  the  com- 
mand of  all  the  cavalry  in  West  Tennessee  and 
North  Mississippi.  Entering  West  Tennessee 
with  a  small  force,  he  was  reinforced  by  several 
thousand  hardy  volunteers,  who,  with  his  veteran 
troops,  were  soon  welded  into  an  invincible 
body  known  as  ^Forrest's  cavalry.'  In  Febru- 
ary 1864  he  routed  Gen.  S.  Smith  at  Okatona, 
Miss. ;  then  swept  northward  through  Tennessee 
to  the  Ohio  River,  capturing  Fort  rillow.  Union 
City,  and  other  posts,  with  their  garrisons.  In 
June  1864,  with  a  much  smaller  force  than  the 
enemy,  he  defeated  Gen.  Sturgis  at  Brice's  Cross 
Roads  (or  Tishamingo  Cre^),  near  Gtmtown. 
in  North  Mississippi,  capturing  all  his  trains  and 
a  third  of  his  men.  Gen.  A.  J.  Smith  then  ad- 
vanced against  him,  but  after  f^hting  a  desperate 
battle  at  Harrisburg,  near  Tupelo,  in  Mississippi, 
retreated.  Receiving  reinforcements  from  Mem- 
phis, Smith  advanced  again,  but  Forrest  foiled 
him  by  making  a  60-hour  ride  to  Memphis  with 
half  of  his  force,  and  by  his  daring  entry  into  that 
city  compelled  Smith's  rapid  retreat.  Then  For- 
rest made  havoc  with  Federal  transportation,  cap- 
turing garrisons  and  depots  in  Tennessee,  and 
crowning  his  exploits  by  the  capture  and  de- 
struction of  $6,000,000  worth  of  Federal  supplies 
and  a  gunboat  fleet  at  Johnsonville.    Sherman 
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wrote  of  this  as  a  feat  of  arms  which  excke4 
his  admiration.  Upon  Hood's  advance  into 
Tennessee,  Forrest  joined  him  at  Florence  and 
performed  i'mportant  services.  As  conunander 
of  the  rear  guard  of  the  Confederate  armv  dur- 
ing the  retreat  from  Nashville,  his  display  of 
heroic  qualities  and  brilliant  leadership  increased 
his  already  great  fame.  In  February  1865  he 
was  promoted  lieutenant-general,  and  to  him 
was  assigned  the  duty  of  guarding  the  Confed- 
erate frontier  irom  Decatur,  Ala.,  to  the  Missis- 
sippi River.  The  surrender  of  the  remnant  of 
his  command  took  place  on  9  May  1865.  During 
his  career  he  had  captured  31,000  prisoners. 
After  the  War  he  returned  to  civil  life. 

Joseph  T.  Derry, 
Author    of    ^The    Story    of    the    Confederate 
States? 

Forrester,  Fanny,  pen-name  of  Emilt 
Chubbuck  Judson  (q.v.) 

Forsh'ey,  Caleb  Goldsmith,  American  en- 
gineer: b.  Somerset  County,  Pa.,  18  July  1812; 
d.  Carrollton,  La.,  25  July  1881.  He  was  edu- 
cated at  Kenyon  College,  Ohio,  and  the  United 
States  Military  Academy,  was  professor  of 
mathematics  and  civil  engineering  in  Jefferson 
College,  Mississippi,  1836-8,  and  from  1851-3 
was  enginecr-in-charge  of  the  governmental 
survey  of  the  Mississippi  delta.  Though  actively 
of^sed  to  the  secession  motcment,  he  became 
lieutenant-colonel  of  Confederate  engineers  upon 
the  withdrawal  of  Texas  from  the  Union.  He 
collaborated  in  ^The  Physics  of  the  Mississippi 
River>   (1861). 

FortMI,  for'skal,  Peter,  Swedish  botanist: 
b.  Helsingfors  11  Jan.  1732;  d.  Djerim,  Arabia, 
II  July  1763.  In  1 761  he  was  selected  by  Fred- 
erick V.  of  Denmark  to  join  the  scientific 
expedition  to  Arabia,  to  take  charge  of  the  de- 
partment of  natural  history.  He  set  out  on  this 
expedition  with  Nicbuhr,  Von  Haven,  and  Kra- 
mer, and  collected  plants  in  the  environs  of  Mar- 
seilles, of  which  he  published  a  < Flora ^  at  Malta. 
Niebuhr  collected  Forskal's  papers,  accompanied 
them  with  remarks,  and  published  them  under 
the  titles:  ^Descriptiones  Animalium,  Avium, 
Amphibiorum,  Piscium,  Insectorum,  qu3e  in 
Itinere  Oriental!  observavit  P.  ForskaP  (i775)  ; 

<  Flora  ^gyptiaco-Arabica,  etc.*;  ^Icones 
Rerum  Naturalium,  quas  in  Itinere  Orientali 
depingi  curavit  ForskaP   (1776). 

Forster,  Johann  Reinhold,  yd'han  rUi'hdlt 
for'ster,  Germail  naturalist:  b.  Dirschau, 
Prussia,  22  Oct.  17^9;  d.  Halle  9  Dec.  1798.  In 
1753  he  became  pastor  at  Nassenhuben,  but  de- 
voted most  of  his  time  to  the  study  of  mathe- 
nutics,  natural  i^ilosophy,  natural  history,  and 
geography.  In  1773  he  received  the  offer  of 
naturalist  to  Capt.  Cook's  second  expedition  to 
the  South  Seas.  In  association  with  his  son,  he 
published  a  work  on  the  botany  of  the  expedi- 
tion, and  ^Observations  Made  During  a  Voyage 
Round  the  World.*  He  wrote  also:  < Introduc- 
tion to  Mineralogy > ;  ^ Flora  of  South  America^ ; 

<  Zoology  of  India  ^ ;  etc. 

Porster,  for'ster,  John,  English  historical 
writer:  b.  Newcastle-on-Tyne,  England,  2  April 
1812;  d.  London  2  Feb.  1876.  He  was  educated 
for  ^e  law ;  held  one  or  two  public  offices,  and 
finally  engaged  in  literatuce  and  journalism  and 
was  editor  of  the  London  < Examiner'  for  nine 


years.  He  is  best  known  for  his  ^Life  of 
Charles  Dickens^  (1871-4).  He  also  wrote: 
< Statesmen  of  the  Commonwealth  of  England^ 
(1831-4)  ;  <Life  of  Oliver  Goldsmith'  (1848)  ; 
^Walter  Savage  Landor>   (1869;)  etc. 

Forster,  for'ster,  WilUam  Edward,  Eng- 
lish statesman:  b.  Bradpole,  Dorsetshire,  11  July 
1818;  d.  London  5  April  1886.  He  was  educated 
at  the  Friends'  Sdiool  at  Tottenham,  and  was 
active  in  the  woolen  trade  in  Bradford.  In  1850 
he  married  the  eldest  dau^ter  of  Dr.  Arnold  of 
Rugby.  In  1865  he  became  under-secretary  for 
the  colonies;  in  1868  was  appotntfid  vice-presi- 
dent  of  the  council  on  education  and  a  privy 
councilor;  and  in  1870  accepted  a  seat  in  Glad- 
stone's cabinet,  and  carried  through  Parliament 
the  Elementary  Education  Bill  (1870)  and  the 
Ballot  Bill  (1872).  In  1880  he  accepted  the  post 
of  chief  secretary  for  Ireland  at  a  time  when 
that  country  was  distracted  by  political  and 
agrarian  tumults.  To  mitigate  the  severity  of 
the  numerous  evictions  he  iittrodueed  a  Com- 
pensation for  Disturbance  Bill  (1880),  which 
was  rejected  by  the  House  of  Lords.  The  fol- 
lowing year  he  introduced  a  Land  Bill  and  a  Co^ 
ereion  Bill,  both  of  which  were  passed,  and  in 
order  to  check  the  growing  power  of  the  Land 
League  he  declared  that  organization  illegal,  and 
imprisoned  Pamell  and  other  members  of  his 
party.  In  April  18S2  the  government  resolved 
to  release  the  PameHkes  and  ade^  a  more  con- 
ciliatory policy,  whereupon  he  resigned  his  oiSce. 
Subsequently  he  was  often  found  acting  in  op- 
position to  the  government,  chiefly  in  reference 
to  foreign  affah-s,  and  he  was  also  opposed  to  a 
separate  Irish  parliament  in  Dublin.  His  opin- 
ion on  the  latter  question  carried  great  weight 
because  of  his  well-known  sympathy  for  Ireland, 
his  abilities  as  a  statesman,  his  experience  in 
affairs,  and  his  unquestioned  honesty.  Consult 
<Life  of  Forster,>  by  Wemyss  Reid  (1888). 

Forsyth,  Gheorge  Alexander,  American 
military  officer :  b.  Muncy,  Pa.,  7  Nov.  1837.  He 
served  with  distinction  in  the  Civil  War;  was 
bre vetted  colonel  for  gallant  services  at  Five 
Forks,  and  brigadier-general  in  1868  for  his 
action  in  an  engagement  with  hostile  Indians. 
He  was  a  member  of  the  board  of  officers  to  in- 
spect the  armies  of  Europe  and  Asia  in  1875-6, 
and  on  staff  and  frontier  service  till  1890,  when 
he  was  retired  on  reaching  the  age  limit.  He 
has  published:  ^Thrilling  Days  in  Army  Life' 
(1900);  ^The  Story  of  the  Soldier>  (1900). 

Forsyth,  John»  American  politician:  b. 
Fredericksburg,  Va.,  1780;  d.  Washington  2i 
Oct.  1841.  He  was  graduated  at  Princeton  Col- 
lege in  1799,  and  was  admitted  to  the  bar  in 
Augusta,  Ga.,  in  1802.  He  was  elected  attorney- 
general  of  the  State  in  1808,  representative  in 
Congress  in  1812,  and  United  States  senator  in 
1 818.  In  1820  he  was  sent  to  Spain  as  resident 
minister,  where  he  conducted  the  negotiations 
concerning  the  ratification  and  execution  of  the 
treaty  by  which  Florida  was  ceded  to  the  United 
States.  In  1823  he  was  again  chosen  to  the 
House  of  Representatives,  and  was  one  of  the 
main  supporters  in  Congress  of  Gov.  Troup  of 
Georgia  in  his  contest  with  the  national  govern- 
ment concerning  the  removal  of  the  Creek  and 
Cherokee  Indians.  He  became  governor  of 
Georgia  in  1827,  and  in  1829  was  again  returned 
to  the  United  States  Senate.  He  opposed  the 
South  Carolina  movement  of  nullification  from 
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its  beginning,  and  voted  in  favor  of  Mr.  Clay's 
compromise  act  of  1833.  In  the  debate  in  1834 
on  the  removal  of  the  deposits  from  the  United 
States  bank,  he  supported  the  President,  who 
afterward  appointed  him  secretary  of  state,  an 
office  which  he  retained  till  the  retirement  of 
President  Van  Buren  in  1841. 

Fort  Adams,  R.  I.,  a  United  States  mili- 
tary post  established  1841,  at  Brenton's  Point, 
R.  I.,  near  Newport.  There  was  a  garrison  here 
during  the  Revolution.  See  Military  Posts, 
U.  S. 

Port  Anderson.  Sec  Wilmington,  Capture 

OP. 

Fort  Ann,  N.  Y.,  a  village  and  former 
fort  in  Washington  County ;  on  Wood  Creek  and 
Champlain  Canal.  The  first  fort  was  built  here 
in  1709,  rebuilt  in  1757.  The  British  captured 
the  fort  in  1777,  and  partially  destroyed  it.  Pop. 
of  village  ( 1910)  436. 

Fort  Blakely,  Siege  and  Capture  of.  Fort 
Blakely  was  erected  by  the  Confederates  as 
one  of  the  inland  defenses  of  Mobile,  on  the  east 
bank  of  the  Apalachee  River,  and  opposite  its 
confluence  with  the  Tensas,  about  10  miles 
northeast  of  the  city.  It  was  on  high  ground 
and  nearly  3  miles  in  extent,  with  9  well-built 
redoubts  or  lunettes  armed  with  about  40  gruns. 
In  front  was  a  deep  and  broad  ditch,  also  an 
abatis.  The  garrison  consisted  of  Gen.  F.  M. 
Cockreirs  division  of  veteran  troops  and 
Thomas'  division  of  Alabama  Reserves,  in  all 
about  3,500  men,  under  command  of  Gen.  St. 
John  LidelL  On  20  March  1865  Gen.  F.  Steele 
set  out  from  Pensacola  and,  by  a  circaitous 
march  of  100  miles,  reached  the  rear  of  the 
fort  I  April  and  invested  it  on  the  2d  with  Gar- 
rard's division  of  the  i6th  corps,  Veatch's  and 
Andrews'  divisions  of  the  13th,  and  Hawkins* 
division  of  colored  troops,  in  all  13,000  men. 
Gradual  approaches  were  made,  accompanied  by 
heavy  and  constant  skirmishing,  and  by  the  8th 
Steele  had  portions  of  his  advanced  lines  within 
450  to  600  yards  of  the  works  and  28  guns  in 
position.  A  general  assault  was  made  about  6 
P.M.  of  the  9th ;  there  was  a  severe  struggle  in 
overcoming  the  obstructions  in  front  of  the 
work ;  but  they  were  carried  and  the  main  works 
taken  by  assault,  with  3,432  prisoners,  40  guns, 
and  16  battle-flags.  The  Union  loss  was  113 
killed,  516  wounded.  The  Confederate  loss  is 
not  known.  The  assault  on  Blakely  was  the  last 
considerable  engagement  of  the  War,  and  was 
followed  by  the  fall  of  Mobile  and  surrounding 
forts  and  by  the  surrender  of  the  Confederate 
navy  in  the  harbor.  Consult:  ^Official  Rec- 
ords,^ Vol.  LI. ;  Andrew,  ^  Siege  of  Mobile.^ 

R  A.  Carman. 

Fort  Bliss,  Tex.,  a  former  United  States 
military  post  on  the  Rio  Grande,  3  miles  from  El 
Paso,  established  1868.  For  the  present  post  of 
this  name  at  El  Paso,  sec  Military  Posts,  U.  S. 

Fort  Bowycr,  bo'yer,  Ala.  (present  site 
of  Fort  Morgan),  a  former  United  States  fort  at 
the  entrance  of  Mobile  Bay.  It  was  built  in 
April  1813  and  was  surrendered  to  the  British 
8  Feb.  1815. 

Fort  Canl)y,  Wash.,  a  United  States 
military  post  formerly  called  Fort  Cape  Disap- 
pointment, established  on  the  nc?:th  shore  of  the 


mouth  of  the  Columbia  River  in  1864.    See  Mil* 
iTARY  Posts,  U.  S. 

Fort  Caswell,  kaz'well,  N.  C,  a  United 
States  military  post,  established  1825,  on  Oak 
Island,  Cape  Fear  River.  See  Military  Posts, 
U.  S. 

Fort  Chippewyan,  or  Chipewasr'an,  Can- 
ada, a  trading  station  on  Lake  Athabasca,  owned 
by  the  Hudson  Bay  Company. 

Fort  Clark,  Tex.  See  Milxtary  Posts, 
U.  S. 

Fort  Clinton,  N.  Y.,  a  fort  built  on  the 
Hudson  River,  near  West  Point,  in  1777.  It  was 
soon  after  abandoned. 

Fort  Collins,  Colo.,  a  city  and  county- 
seat  of  Larimer  County,  on  the  Colorado  &.  S. 
R.R. :  74  miles  north  of  Denver,  The  State 
Agricultural  College  is  here.  Pop.  (1910) 
8^ia 

Fort  Columbus,  N.  Y.,  a  United  States 
military  post  established  on  Governor's  Island, 
New  York  harbor,  in  1806.  It  is  the  headquar- 
ters of  the  Department  of  the  East  and  has 
Castle  William,  military  prisons.  See  Fortifica- 
tions; Military  Posts,  U.  S.;  Military  Pris- 
ons, U,  S. 

Fort  D.  A.  Russell,  Wyo.  See  Military 
Posts,  U.  S. 

Fort  Darling  (Drewry's  Bluff)*  Attack  on, 
7  May  1862.  President  Lincoln,  then  at 
Fort  Monroe,  received  a  dispatch  from  Gen,  Mc- 
Clellan  that  his  cavalry  had  made  a  reconnais- 
sance to  Jamestown,  on  James  River,  that  a 
Confederate  battery  at  that  point  had  been  aban- 
doned, and  if  it  were  possible  for  the  Galena 
and  other  gunboats  to  move  up  James  River, 
it  would  aid  him  in  his  movement  up  the 
Peninsula  on  Richmond.  The  President  directed 
Flag-officer  Goldsborough,  if  he  deemed  it 
proper,  to  send  the  Galena  and  two  gunboats. 
On  the  morning  of  8  May  Capt,  John  Rodgers, 
with  the  Galena,  Aroostook,  and  Port  Royal, 
went  up  the  river  and  engaged  two  batteries  of 
10  guns  each,  one  of  which  he  silenced;  the 
other  he  passed,  two  Confederate  gunboats  re- 
tiring up  the  river  as  he  approached.  Rodgers 
worked  his  way  up  the  river,  meeting  with  no 
serious  opposition  until  he  arrived  at  Fort  Dar- 
ling, on  Drewry's  Bluff,  eight  miles  below  Rich- 
mond, a  strong  position  on  the  right  bank  of  the 
river,  about  200  feet  above  it,  and  mounting  five 
heavy  guns,  manned  by  the  crews  of  the  de- 
stroyed Merrimac  and  other  ships  at  Norfolk, 
under  command  of  Captain  Farrand,  C.  S.  Navy. 
The  guns  were  mounted  in  such  position  as  to 
give  a  close  and  plunging  fire  upon  aa  advancing 
vessel.  At  the  foot  of  the  bluff  the  river  had 
been  obstructed  by  piles  and  sunken  vessels 
secured  by  chains,  and  the  shore  was  lined  with 
rifle-ijits,  sheltering  sharpshooters.  Rodgers  was 
now  joined  by  the  Monitor  and  Naugatuck,  and 
on  the  morning  of  the  15th  ran  up  and  opened 
fire,  the  Galena  leading  and  anchormg  within  600 
yards  of  the  fort.  The  Monitor  could  not  bring 
her  guns  to  bear,  and  the  action  was  principally 
confined  to  the  Galena,  which,  after  a  contest  of 
nearly  three  and  a  half  hours,  withdrew,  having 
been  struck  28  times,  and  losing  24  men  killed 
and  wounded.  Two  of  the  Confederate  guns 
were  dismounted,  and  Farrand  reported  a  loss  of 
7  men  killed  and  8  wounded.    Two  or  three 
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davs  later,  recognizing  the  fact  that  the  co-oper- 
ation of  the  army  was  needed  to  carry  the  posi- 
tion, Goldsborough  proposed  to  McClellan  a 
joint  attack,  but  McClellan  preferred  waiting 
until  he  got  his  army  across  the  Chickahominy. 
The  Confederates  strengthened  the  position  and 
it  remained  in  their  possession  until  the  close  of 
the  war,  an  obstacle  to  the  advance  of  the  gun- 
boats up  the  James  to  Richmond,  and  also  to  the 
operation  of  the  army  investing  Richmond  and 
Petersburg.  Consult:  < Naval  War  Records, > 
Vol.  VII.,  Allan,  <Army  of  Northern  Virginia.> 

£.  A.  Carman. 

Port  Dearborn,  a  fort  built  in  1804  by  the 
United  States  government  on  the  south  bank  of 
the  Chicago  River  near  its  mouth  and  on  the  site 
of  the  present  city  of  Chicago.  At  that  time  the 
river  took  a  sharp  turn  to  the  south  just  eajt  of 
the  fort  and  flowed  into  the  lake  over  a  heavy 
sandbar,  which  was  not  capable  of  being  crossed 
by  anything  larger  than  a  small  boat,  and  all 
large  vessels  bringing  supplies  to  the  garrison 
were  compelled  to  anchor  outside  and  land 
their  passengers  and  cargoes  in  small  boats. 
The  site  of  the  fort  was  on  a  reservation  of  six 
square  miles  which  by  Wayne's  treaty  with  the 
Indians,  made  at  Greenville  in  1795,  had  been  set 
aside  from  the  Un-ted  States.  It  was  named  in 
honor  ol  General  Henry  Dearborn  (q.  v.),  then 
Secretary  of  War. 

The  fort  consisted  of  a  stockade  with  two 
bk>6k-houses,  built  in  the  fashion  of  all  military 
posts  of  that  period  which  were  situated  on  the 
frontier  in  the  vicinity  of  Indian  tribes.  The 
quarters  of  the  garrison  were  inclosed  within 
the  stockade  and  the  first  garrison  consisted  of 
one  company  of  infantry  (of  the  First  regi- 
ment). 

The  growth  of  the  settlement  at  Fort  Dear- 
born was  not  rapid  tmtil  after  the  War  of  1812, 
owing  to  the  numerous  depredations  of  the  In- 
dians upon  the  white  settlers  and  to  the  fact 
that  it  was  so  far  in  the  wilderness,  being 
reached  from  Detroit  by  a  trail  through  the 
woods  and  from  Mackinac  by  lake  schooners, 
generally  one  in  the  spring  and  one  in  the  fall. 

Fort  Dearborn  owes  its  notoriety,  however, 
to  the  massacre  which  occurred  near  there  on 
IS  Aug.  1812.  The  second  war  with  Great 
Britain  had  broken  out  and  in  the  beginning  in 
the  northwest  all  the  advantage  lay  with  the 
British  forces  and  their  Indian  allies.  Mackinac 
had  been  captured,  thus  securing  control  of  the 
upper  lakes  to  the  British,  and  the  American 
government,  apprehensive  that  a  post  among  the 
Indians,  so  far  from  the  frontiers,  could  not  be 
successfully  maintained,  thought  best  to  abandon 
it.  Accordingly,  General  William  Hull,  in  com- 
mand at  Detroit,  issued  orders  to  Captain 
Nathan  Heald,  in  command  of  the  garrison,  to 
evacuate  the  fort  and  that  the  surplus  stores 
should  be  divided  among  the  Indians.  These 
orders  were  executed  and  on  15  August  the 
garrison  and  a  body  of  supposedly  friendly 
Miami  Indians,  escorting  a  number  of  women 
and  children,  marched  out  of  the  fort  and  set 
out  for  Detroit  by  a  road  which  wound  along 
the  lake  shore.  At  a  point  among  the  sandhills 
about  two  miles  from  the  fort  an  ambushed 
band  of  about  500  Potawatomie  Indian  savages, 
in  conjunction  with  the  party  of  Miami  who  ac- 
companied the  troops,  attacked  the  little  expe- 
dition and  the  whole  body  of  whites  were  either 


captured  or  killed.  Two  of  the  women  and  u 
children  were  butchered  during  the  fight,  and  a 
number  of  the  wounded  men  were  killed  after- 
ward, but  some  were  fortunate  enough  to  be 
ransomed  later.  The  Indians  then  sacked  the 
fort  and  burned  it. 

In  1816  after  peace  was  concluded  the  fort 
was  rebuilt  under  Captain  Bradley  and  its  out- 
lines were  much  extended,  under  the  protection 
of  its  larger  garrison  a  small  village  springing 
up.  In  1823  the  fort  was  again  evacuated,  but 
continued  to  be  occupied  from  1828  to  1837 
when,  the  Indians  having  left  the  country,  it 
was  again  abandoned,  and  finally,  in  1856,  de- 
stroyed 

Fort  dc  France,  for  dc  frans,  or  Fort  Royal, 
for-rwa-yal,  Martinique,  French  West  Indies,  a 
town,  seaport  and  capital  of  this  island  of  the 
Lesser  Antilles,  which,  except  Guadeloupe,  is 
the  largest  in  the  Caribbean  chain.  It  is  situated 
in  the  southwestern  part  of  the  island  and  on 
the  north  side  of  a  deep  and  well-sheltered  bay 
protected  by  a  fort.  The  city  is  important  as  it 
is  the  military  and  naval  headquarters  and  ren- 
dezvous in  the  French  Antilles,  the  Governor's 
residence,  and  the  termi*.us  of  the  French 
transatlantic  steamers,  and  the  West  Indian 
cable  system.  The  principal  buildings  are  the 
parish  church,  government  offices,  the  barracks, 
arsenal,  prison,  and  hospital.  Fort  Royal  is  the 
residence  of  the  French  Governor.  There  is  a 
law  school  in  the  city.  In  the  public  gardens  is  a 
statue  of  the  French  Empress,  Josephine^  who 
was  bom  in  Martinique.  In  1839  Fort  de  France 
was  partially  destroyed  by  an  earthquake,  and 
in  1890  fire  nearly  consumed  the  entire  city.  The 
eruption  of  Mont  Pelee  (q.  v.),  in  May  1902,  did 
no  material  damage  to  the  city,  but  it  became  the 
distributing  centre  for  the  supplies  sent  to  the 
island  from  outside  sources. 

Fort  Dc  L*£cltt8e,  for  de  la'kluz',  a  fortress 
in  the  Department  of  Ain,  France,  on  the  Rhone 
River,  west  of  Geneva,  standing  upon  a  crag 
1,385  feet  high,  at  the  foot  of  Mont  Credo,  which 
commands  the  passage  of  the  Rhone  River 
from  Switzerland  through  the  defile  of  the 
Ecluse.  It  was  erected  by  the  Dukes  of  Savoy, 
and  during  the  i6th  century  was  repeatedly  the 
object  of  attacks  by  the  Swiss  armies,  and  was 
several  times  destroyed.  During  the  reign  of 
Louis  XIV.  it  was  rebuilt  by  Vauban  at  the 
King's  command,  but  in  1815  was  captured  and 
demolished  by  the  Austrians.  Again  coming 
into  French  possession  it  was  completely  re- 
stored and  since  then  the  fortifications  have  been 
remodelled  and  much  strengthened. 

Fort  Dodge,  Iowa,  a  city  and  county-seat  of 
Webster  County ;  on  the  Des  Moines  River,  and 
on  the  Illinois  C,  the  Chicago  G.  W.,  and  the 
Minneapolis  &  St.  L.  R.R.*s;  135  miles  east  of 
Sioux  City,  200  miles  west  of  Dubuque,  85  miles 
north  of  Des  Moines,  and  200  miles  south  of 
Minneapolis. 

Industries. —  The  city  has  many  natural  ad- 
vantages, being  an  important  railroad  centre 
(the  railroad  shops  employing,  on  an  average, 
1,200  men)  ;  in  the  vicinity  are  large  deposits 
of  coal,  gypsum,  and  potter's  and  brick  clay; 
and  it  is  the  jobbing  centre  for  the  surrounding 
territory.  Among  the  industries  are  a  shoe  fac- 
tory, oat-meal  mill,  several  plaster  mills,  brick 
plants,  pottery  works,  boiler  works,  and  foundries* 


Digitized  by 


Google 


FORT  DONELSON  —  FORT  EDWARD 


Public  Works,  Institutions,  Buildings,  Etc. — 
The  educational  facilities  comprise  high  and 
public  schools,  parochial  schools,  Tobin  College, 
and  Elmwood  school.  Nearly  all  religious  de- 
nominations are  represented  in  the  city.  Among 
the  notable  public  buildings  are  the  County 
Court  House,  Government  Building,  and  Public 
Library.  There  are  five  banks  in  the  city,  with 
a  combined  capitalization  of  $475,000. 

History,  Government,  and  Population. —  Fort 
Dodge  was  first  settled  in  1854  by  Major  Wil- 
liam Williams,  became  a  borough  m  March  1854, 
and  was  incorporated  as  a  city  in  1869.  The 
affairs  of  the  city  arc  administered  under  the 
commission  form  of  government,  it  being  one 
of  the  first  cities  in  the  State  to  adopt  the  new 
method  The  city  owns  and  operates  the* 
water-works.  The  predominating  foreign  na- 
tionalities represented  in  the  population  are 
Scandinavians,  Germans,  and  Irish-Americans. 

Pop.    (19IO)    15,543.  C.  F.  DUNCOMBE, 

Editor  of  ^The  Chronicle.^ 

Fort  Donelson,  a  fort  erected  in  1861  by 
the  Confederates  in  Stewart  County,  northwest- 
ern Tennessee,  just  south  of  the  boundary  line 
between  Kentucky  and  Tennessee,  on  the  left 
bank  of  the  Cumberland  River,  and  about  6j 
miles  northwest  of  Nashville,  and  12  miles  from 
Fort  Henry.  It  was  on  a  hill  120  feet  above 
the  level  of  the  river  and,  having  a  line  of 
rifle  pits  2j4  miles  in  extent  to  defend  the 
land  approach,  and  three  heavy  batteries  com- 
manding the  river,  it  was  considered  one  of  the 
best  fortified  posts  along  the  Confederate  line 
of  defense  in  the  Mississippi  valley.  Here,  on 
13-16  Feb.  1862,  an  important  battle  was  fought 
between  General  Grant  in  command  of  the 
Union  forces,  and  General  Buckner  in  command 
of  the  Confederates,  finally  resulting  in  the  sur- 
render of  the  fort  by  Buckner,  together  with  57 
gunSj  14,500  men,  and  immense  quantities  of 
provisions  and  munitions  of  war.  See  Fort 
Henry  and  Fort  Donelson. 

Fort  Douglas,  a  United  States  military  post 
in  Utah,  on  the  Union  Pacific  R.R.,  three  miles 
east  of  Salt  Lake  City  and  37  miles  from  Ogden. 
It  was  established  in  1862,  occupies  a  reserva- 
tion of  over  9,000  acres  at  the  base  of  the  Wah- 
satch  Mountains,  and  has  quarters  for  about 
500  soldiers. 

Fort  Dupont,  a  United  States  military  post 
in  New  Castle  County,  Delaware,  opposite  Pea 
Patch  Island.  It  occupies  a  reservation  of  about 
175  acres  and  has  quarters  for  two  companies 
of  infantry. 

Fort  Du  QiMsne,  a  colonial  fort  in  Penn- 
sylvania erected  at  the  confluence  of  the  Alle- 
gheny and  Monongahela  rivers  and  upon  the 
site  of  the  present  city  of  Pittsburg  (q.  v.).  It 
was  begun  in  February  I754  by  a  force  of  Vir- 
ginians under  Captain  William  Trent,  and  En- 
sign Ward,  who  had  been  sent  forward  by 
Governor  Dinwiddie,  of  Virginia,  to  erect  a 
fortification  of  sufficient  size  to  be  a  warning 
to  the  French  against  further  intrusion  on 
English  territory.  On  17  April,  before  the  work 
had  been  completed,  the  Virginians  were  at- 
tacked by  a  force  of  700  French  and  Indians  and 
were  compelled  to  leave  the  fort,  which  was 
then  enlarged  and  completed  by  the  French, 
who  named  it  Du  Queinc.  Near  the  fort,  on 
9  July  1755,  took  place  the  terrible  defeat  of 


the  British  General  Braddock  (q.  v.),  who  was 
ambushed  there  by  a  detachment  of  French  and 
Indians,  while  on  his  way  to  retake  the  fort 
from  the  French.  The  fort  and  surrounding 
territory  remained  in  the  possession  of  the 
French  until  25  Nov.  1758,  when  General  Forbes, 
leaving  Philadelphia  early  in  July  in  command 
of  an  army  of  10,000  British  and  Colonial  troops, 
with  a  few  Indian  allies,  met  Colonel  George 
Washington  (q.  v.),  and  together  captured  it, 
not,  however,  till  the  French  had  fired  it  and 
fled.  It  was  then,  at  Washington's  suggestion, 
renamed  ^'Pittsburgh,®  in  honor  of  the  British 
Prime  Minister,  William  Pitt. 

The  fort  was  occupied  for  the  winter  by 
a  small  garrison,  and  in  1759  G^ieral  Stanwix 
built  Fort  Pitt,  which  was  the  scene  of  many 
engagements  during  the  Indian  wars,  and  the 
French  and  Indian  War.  During  thr  period  of 
Pontiac's  Conspiracy  in  1763  the  Indians  be- 
sieged the  fort,  then  under  command  of  Captain 
Ecuyer,  from  22  June  to  6  August,  but  were 
twice  defeated  by  the  troops  from  the  fort,  and 
were  finally  driven  off  by  a  force  of  500  Briti^ 
regulars  under  Colonel  Henry  Bouquet,  who 
had  been  sent  by  General  Amherst.  Bouquet, 
a  short  time  afterward,  built  a  brick  block- 
house not  far  from  the  fort,  and  this  ^i^Old  Blodk- 
house,®  which  is  still  standing;  is  the  only  rem- 
nant of  the  extensive  fortifications  erected  by 
the  British  during  their  occupancy  of  the  vicin- 
ity till  the  outbreak  of  the  American  Revolutioa 
This  remnant  is  now  owned  and  is  being  pre4 
served  by  the  Daughters  of  the  American  Revo- 
lution. See  Colonial  Wars  in  America.  1733- 
6^,  Seven  Years  War;  17^,  Louishurg  .  .  . 
Du  Quesne;  i7^S'4,  Pontiac's  War. 

Fort  Edward,  N.  Y.,  colonial,  on  the  upper 
Hudson  at  its  great  bend,  where  stands  the 
present  village  of  Fort  Edward;  known  as  the 
Great  Carrying  Place  during  the  17th  and  i8th 
centuries  (that  is,  to  Lake  George  and  Lake 
Champlain),  and  an  obvious  advanced  post  for 
Canadian  wars.  Francis  Nicholson  built  a  stock- 
ade there  for  that  purpose  in  1709;  it  rotted 
away  in  disuse,  but  in  1755,  at  the  opening  of 
the  French  and  Indian  War,  Phineas  Lyman 
began  another  called  by  his  name.  It  was  fin- 
ished by  Col.  Eyre  under  Sir  William  Johnson, 
who  after  the  battle  of  Lake  George  (q.  v.)  re- 
named it  Fort  Edward,  after  the  Duke  of  York, 
grandson  of  George  II.  In  1757  it  was  raided 
from  Canada  and  11  soldiers  killed.  Later,  the 
survivors  of  the  massacre  of  Fort  William 
Henry  (q.  v.)  were  sent  here  by  Montcalm,  and 
shortly  afterward  several  thousand  militia 
flocked  thither  to  the  rescue,  but  had  to  be  sent 
home  as  arriving  too  late.  In  March  1758  an 
expedition  from  there  under  Major  Robert 
Rogers  was  nearly  destroyed  by  the  Indians. 
During  this  period  Fort  Edward  was  known  to 
the  French  as  «Fort  Lidius»  or  «Lydius.»  Jane 
McCrea  (q.  v.)  was  living  in  a  little  settlement 
near  the  fort,  when  she  started  on  her  ill-fated 
journey  27  July  1777  to  meet  her  lover  in  Bur- 
goyne's  camp.  After  her  death  she  was  buried 
near  the  «black  house»  at  Fort  Edward  Centre. 
Her  remains  were  removed  in  1823  or  '24  to 
the  old  Fort  Edward  Cemetery :  in  1852  her  re- 
mains were  again  exhumed  and  buried  in  the 
Union  Cemetery  between  Fort  Edward  and 
Sandy  Hill.  The  Jane  McCrea  Chapter.  D.  A.  R., 
has  erected  a  marker  at  Fort  Edward  near  tte 
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spot  where  she  was  killed.  In  the  Revolution 
the  old  fort  was  successively  the  headquarters 
of  Schuyler,  Burgoyne,  and  Stark.  Consult 
Parkman,  <  Montcalm  and  Wolfe  >  (1884),  <Fort 
Edward  in  1779"^,^  <  Historical  Magazine >  2d 
series  Vol.  II.  (187).  Fort  Edward  village  is 
located  on  the  Delaware  and  Hudson  Railroad, 
Champlain  Canal,  and  Hudson  Valley  Railway. 
Here  through  a  system  of  locks  the  Glens  Falls 
Feeder  empties  into  the  Champlain  Canal.  The 
manufacture  of  pulp  and  paper  constitutes  the 
principal  industry  of  the  village,  and  here  are 
large  mills  of  the  International  Paper  Co.  Trust 
It  is  noted  as  the  home  of  the  Fort  Edward  Col- 
legiate Institute,  has  a  good  union  school  sys- 
tem, a  flourishing  national  bank,  and  five 
churches.  Fort  Edward  possesses  many  points 
of  interest  to  the  antiquarian  and  historian  on 
account  of  its  intimate  connection  with  the 
•vents  of  the  French  and  Indian,  and  the  Rev- 
olutionary Wars.     Pop.  (1910)  3,762. 

James  A.  Holden. 

Fort  Erie,  Canada,  a  post  village  in  Welland 
County,  Ontario,  on  Lake  Erie,  at  the  head  of 
the^  Niagara  River,  opposite  Buffalo,  N.  Y.,  with 
which  it  is  connected  by  a  railroad  bridge. 
Three  railways  enter  the  town  which  is  a  port 
of  entry  and  has  an  American  consulate.  Pop. 
about  1,100.  The  present  town  stands  upon  the 
Mte  of  old  Fort  Eric  which  was  the  scene  of 
considerable  fighting  during  the  War  of  18 12. 
On  28  May  18 13  the  British  forces  abandoned 
the  fort  and  partially  demolished  it  and  during 
the  next  few  months,  with  the  varying  fortunes 
of  war,  it  was  held  alternately  by  the  American 
and  British  forces.  Early  in  July  1814  Major- 
General  Jacob  Brown  (q.  v.)  with  5,000  troops 
backed  by  4,000  New  York  militia,  which  had 
been  ordered  out  and  authorized  for  the  war,  in- 
vaded Upper  Canada  from  Buffalo  and  one  of 
his  first  objects  of  attack  was  Fort  Erie  which 
surrendered  to  him  on  3  July.  Two  days  later 
at  Chippewa  he  successfully  attacked  General 
Riall  with  a  loss  of  51 1  men  killed  and  wounded. 
After  the  bloody  battle  of  Lundy*s  Lane  (q.  v.) 
on  25  July,  fought  between  the  American  Gen- 
erals Brown  and  Winfield  Scott  and  the  Cana- 
dian General  Sir  Gordon  Drummond  (q.  v.), 
the  American  forces,  numbering  about  2,000  men, 
under  command  of  General  Ripley  (both  Brown 
and  Scott  having  been  wounded),  were  forced 
to  return  to  the  fort,  having  suffered  a  loss  of 
743  men  a?  against  a  British  loss  of  878.  The 
American  forces  were  shortly  afterward  (7-T4 
August)  unsuccessfully  attacked  by  Drummond, 
who,  after  an  almost  constant  bombardment 
during  the  seven  days,  retired  with  a  loss  of 
500  men.  Brown  was,  however,  blockaded 
within  the  walls  of  the  fort  until  September.  The 
fort  remained  in  possession  of  the  Americans 
till  5  November,  when,  upon  retiring  from  Can- 
ada, they  blew  up  the  fortifications  and  they 
were  never  subsequently  rebuilt.  See  United 
States  —  the  War  of  1812. 

Fort  Ethan  Allen,  a  United  States  military 
post  located  near  Essex  Junction,  Vt.,  about  five 
miles  east  of  Burlington,  occupying  a  reserva- 
tion of  761  acres.  It  was  established  in  March, 
1893,  has  accommodations  for  about  800  troops, 
and  was  designed  to  form  a  link  in  the  chain  of 
military  posts  along  the  northern  frontier  of  the 
United  States. 

Port    Fisher,    in    North    Carolina,    erected 
*  Vol.  8  —  37 


by  the  Confederates  on  the  peninsula  between 
Cape  Fear  River  and  the  Atlantic  to  defend  the 
entrance  to  the  port  of  Wilmington,  was  one  of 
the  most  formidable  earthworks  on  the  Atlantic 
coast  and  was  built  to  withstand  the  heaviest 
artillery  fire.  Its  parapets  were  25  feet  thick, 
with  an  average  height  of  20  feet,  and  mounted 
44  heavy  guns.  At  the  close  of  1864,  when  it  was 
determined  by  the  United  States  forces  to  reduce 
it  and  close  the  port  of  Wilmington  to  block- 
ade-runners, it  had  a  garrison  of  1,400  men, 
under  command  of  Col.  William  Lamb.  The 
combined  naval  and  army  expedition  sent  against 
it  was  under  command  of  Admiral  D.  D.  Porter 
and  General  B.  F.  Butler.  Porter's  fleet  of  about 
150  vessels,  the  largest  that  had  ever  sailed  under 
the  Union  flag,  left  Hampton  Roads  13  Dec.  1864 
and  arrived  in  sight  of  the  fort  on  the  20th.  As 
a  preliminary  to  the  attack  the  old  steamer 
Louisiana  was  loaded  with  215  tons  of  powder 
which  was  to  be  exploded  under  the  walls  of  the 
fort,  with  the  expectation  that  the  explosion 
would  dismount  the  guns,  level  the  works,  and 
demoralize  the  garrison,  thus  allowing  the  troops 
to  land  and  easily  take  the  work.  At  1 140  a.  m. 
of  the  24th,  without  notifying  Butler  of  the  feet, 
when  the  Louisiana  was  within  300  yards  of  the 
beach  and  400  yards  of  the  fort,  the  powder  was 
exploded,  but  did  no  damage,  scarcely  disturb- 
ing the  slumbers  of  the  garrison.  At  daylight 
the  fleet  ran  in,  and  at  11  o'clock  opened  a  furi- 
ous fire,  which  was  continued  several  hours, 
doing  no  material  damage,  and  was  responded  to 
with  spirit  and  effect.  On  the  25th  the  bombard- 
ment was  renewed  and  under  cover  of  it  Butler 
landed  3,000  men  two  miles  above  the  fort,  and 
was  assured  by  Porter  that  the  navy  had  so 
completely  silenced  the  work  that  all  he  had  to 
do  was  to  march  his  troops  into  it.  But  Butler 
and  Weitzel,  who  was  in  immediate  command  of 
the  troops,  after  a  careful  reconnaissance  found 
the  fort  uninjured,  deemed  it  unadvisable  to  at- 
tack it,  re-embarked  the  men,  and  returned  to 
James  Kiver  to  assist  in  the  siege  of  Petersburg. 
Porter's  fleet  lost  83  men  killed  and  wounded. 
The  Confederates  had  58  killed  and  wounded. 
The  failure  to  take  the  fort  produced  great  dis- 
appointment; it  is  now  generally  conceded  that 
Butler  and  Weitzel  acted  wisely  in  not  making 
the  attempt.  A  second  expedition  against  the 
fort  sailed  12-  Jan.  1865,  and  on  the  13th  8>ooo 
men  were  landed  under  Gen.  A.  H.  Terry,  who 
had  been  designated  to  command  the  land  forces, 
which,  as  before,  were  under  the  immediate  com- 
mand of  Gen.  Weitzel.  At  3.30  p.m.  the  fleet 
stood  in  and  began  a  furious  bombardment, 
which  was  continued  next  day,  causing  a  loss  to 
the  garrison  of  200  men,  and  silencing  many  of 
the  guns.  A  combined  naval  and  land  attack 
was  planned  for  the  15th,  and  1,600  sailors  and 
400  marines  were  landed  to  co-operate  with  the 
army.  The  fleet  opened  fire  at  9  a.m.  and  con- 
tinued it  until  3  P.M.,  when  50  steam-whistles 
from  the  fleet  gave  the  signal  for  the  land  as- 
sault. The  naval  column,  armed  with  cutlasses 
and  pistols,  charged  the  right  flank  or  sea-face 
of  the  work,  reached  its  foot,  and  those  in 
advance  began  to  climb  the  parapet,  but  the 
Confederates  mounted  on  it  repulsed  them,  and 
the  entire  body  retreated  in  disorder  with  a  loss 
of  82  killed  and  269  wounded.  The  army  was 
more  successful ;  advancing  on  the  left  flank  or 
land-face  of  the  work,  it  forced  a  lodgment,  and 
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after  a  hard  strugjg:le,  which  was  continued  far 
into  the  night,  carried  the  entire  work,  capturing, 
as  reported  by  Gen.  Terry,  about  2,000  men,  with 
a  loss  of  over  900.  The  Confederate  defense  of 
the  fort  was  one  of  the  most  gallant  of  the  War, 
and  cost  them  about  500  killed  and  wounded. 
The  Union  loss,  army  and  navy,  was  266  killed, 
1,018  wounded,  and  57  missing.  The  fall  of 
Fort  Fisher  closed  the  port  of  Wilmington,  and 
was  soon  followed  by  the  fall  of  that  city.  Con- 
sult: <  Official  Records,  >  Vol.  XLIL;  <  Naval 
War  Records,*  Vol.  XL ;  Ammen,  ^The  Atlantic 
Coast' ;  Maclay,  ^History  of  the  Navy,*  Vol. 
II.;  The  Century  Company's  ^Battles  and  Lead- 
ers of  the  Civil  War,>  Vol.  IV. 

R  A.  Carman. 
Fort  Gaines  and  Fort  Morgan.  Fort 
Gaines  was  a  walled  work  on  Dauphine  Island, 
at  the  western  entrance  of  Mobile  Bay,  and  with 
Fort  Morgan,  a  much  larger  work,  on  Mobile 
Point,  nearly  four  miles  distant,  at  the  eastern 
entrance,  was  seized  by  the  governor  of  Alabama 
5  Jan.  1861.  Both  forts  remained  in  Confeder- 
ate possession  until  August  1864,  at  which  time 
Fort  Gaines  had  30  guns.  Fort  Morgan  was 
armed  with  over  40  guns,  and  had  a  mortar  bat- 
tery in  front  of  seven  heavy  guns.  Admiral 
Farragut  attacked  and  passed  both  works  when 
he  ran  into  Mobile  Bay,  5  Aug.  1864,  and  vir- 
tually destroyed  the  Confederate  squadron.  Gen. 
Gordon  Granger  landed  troops  on  Dauphine 
Island  on  the  4th  and  began  to  invest  Fort 
Gaines;  on  the  6th  Farragut  shelled  it,  and  on 
the  7th  the  fort  and  its  garrison  of  818  officers 
and  men  surrendered.  Fort  Morgan  held  on 
longer,  but  Granger  transferred  his  troops  from 
Dauphine  Island  to  the  rear  of  the  fort,  invested 
it,  got  34  guns  in  position  to  bear  on  it,  and  on 
the  morning  of  the  22d,  in  co-operation  with 
Farragut's  S'^t,  opened  his  guns  upon  it,  and 
kept  up  a  continuous  fire  until  the  morning  of 
the  23d^  when  the  fort  surrendered  to  Farragut 

K  A.  Carman. 

.Fort  Qarxy,  Canada.     See  Winnipeg. 

Fort  George^  Canada,  a  former  fort  on 
the  Canadian  side  of  the  Niagara  River.  On  27 
May  1B13  it  was  captured  by  the  American 
forces  under. Col.  Winfield  Scott.  On  lo  Dec. 
1813  the  fort  was  evacuated  by  G^n,  McCl,ure. 
See  Fort  Geokge,  Battle  of. 

Fort  George,  Battle  of,  27  May  1813,  in 
the  War  of  181 2.  The  fort  was  near  the  mouth 
of  the  Niagara  River,  on  the  Canada  side,  nearly 
opposite  Fort  Niagara,  and  was  garrisoned  by 
about  a  thousand  British  regulars  and  several 
hundred  militia  under  Gen.  Vincent.  The  Amer- 
ican force  of  some  4,000  tmdertook  to  take  it  in 
rear  and  capture  the  garrison;  the  nominal  com- 
mander was  Morgan  Lewis,  the  real  one  Win- 
field  Scott.  The  forces  were  landed  from  the 
fleet,  nominal  commander  Chauncey,  real  one 
Oliver  Hazard  Perry,  and  a  joint  attack  was 
made.  The  fleet  enfiladed  the  beach;  Scott  ad- 
vanced along  the  shore,  and  made  a  flanking 
movement.  Vincent  evacuated  the  fort,  spiked 
the  guns,  and  slowly  retreated,  parallel  to  the 
river,  beyond  Queenston  Mt.,  losing  51  killed  and 
305  wounded  and  missing,  from  his  regulars, 
while  most  of  the  militia  were  captured.  Amer- 
ican loss,  40  killed,  120  wounded.  The  other 
forts  on  the  river  were  soon  abandoned  by  the 
Briti.sh. 


Fort  Getty,  S.  C.  See  Military  Posts, 
U.  S. 

Fort  Grant,  Ariz.,  a  United  States  mili- 
tary post  and  reservation  at  the  foot  of  Moimt 
Graham,  established  in  1863  by  the  California 
volunteers.    See  Military  Posts,  U.  S. 

Fort  Greble,  R.  I.  See  Military  Posts, 
U.  S, 

Fort  Griswold,  Conn.  See  Fort  Griswold, 
Massacre  of;  Military  Posts,  U.  S. 

Fort  Griswold,  griz'wold.  Massacre  of,  6 
Sept.  1781.  Hearing  of  Washington's  southern 
march.  Sir  Henry  Clinton,  as  the  only 
available  diversion,  sent  an  expedition 
against  New  London,  Conn.,  where  a 
quantity  of  stores  were  collected,  with 
slight  defense  from  Fort  Trumbull  011  the 
New  London  side  and  Fort  Griswold  on  the 
Groton  side  of  the  Thames,  and  which  was  a 
nest  of  privateers  that  had  greatly  annoyed  the 
British.  Benedict  Arnold  was  selected  to  aead 
it,  as  a  Connecticut  man;  an  ugly  method  of 
making  him  seal  his  new  allegiance.  On  taking 
possession  of  Fort  Trumbull,  it  became  evident 
that  the  American  shipping  would  escape  unless 
Fort  Griswold  were  captured  also;  it  was  re- 
ported unfinished  and  occupied  only  by  20  or  30 
men,  and  he  ordered  an  attack  on  it.  Shorth- 
seeing  that  it  was  stronger  than  he  supposed,  and 
garrisoned  by  those  who  had  escaped  from  Fort 
Trumbull,  and  that  the  ships  were  escaping  up 
the  river,  he  countermanded  the  order,  but  too 
late.  The  British  detachment  of  600  regulars 
had  assailed  the  fort,  where  157  militia  had  gath- 
ered ;  and  after  40  minutes'  assault,  with  the  loss 
of  192  men,  the  British  carried  it,  and  despite  the 
appeals  for  quarter,  massacred  nearly  the  whole 
garrison.  Col.  Ledyard,  the  commander,  and  70 
others  were  killed,  60  wounded,  35  mortally,  and 
only  26  escaped  unhurt.  The  British  officers, 
however,  did  their  best  to  stop  the  slaughter,  and 
the  atrocious  story  formerly  told  of  the  murder 
of  the  colonel  is  fiction.  The  massacre  of  gar- 
risons in  terror  em,  to  teach  them  not  to  defend 
untenable  places,  was  justified  by  the  European 
rules  of  war  at  the  time,  but  had  not  been  prac- 
tised in  America.  Even  American  officers,  how- 
ever, spoke  of  it  at  the  time  as  a  regrettable  but 
almost  inevitable  incident  of  war. 

Fort  Hamilton,  N.  Y.,  a  United  States 
military  post  at  the  Narrows,  New  York  Bay, 
established  in  1831.    See  Military  Posts,  U.  S. 

Fort  Hancock,  N.  T.  See  Military  Posts, 
U.  S. 

Fort  Harrison,  Battle  of  (including  Chaf- 
fin's  Farm,  Fort  Gilmer,  and  New  Market 
Heights).  In  the  latter  part  of  September  1864 
Gen.  Grant  ordered  a  movement  against  the 
Confederate  troops  north  of  James  River,  de- 
fending Richmond.  Grant  hoped  to  make  Gen. 
Lee  so  weaken  the  garrison  at  Petersburg  that 
the  Union  forces  might  carry  it  The  great 
object,  however,  was  to  prevent  Lee  sending 
reinforcements  to  Early  in  the  Shenandoah  Val- 
ley. September  28,  during  the  night,  Gen.  Ord 
crossed  from  the  south  to  the  north  bank  of  the 
James,  and  on  the  29th,  with  4,000  men,  driving 
before  him  the  Confederate  outposts,  appeared 
before  Fort  Harrison,  on  Chafl&n's  Farm,  the 
strongest  work  on  the  Confederate  line.  Birney, 
with  10,000  men,  moved  by  roads  farther  to  the 
right.     Stannard's  division,   which  led  the  ad- 
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vance  of  Ord's  column,  moved  to  the  assault  of 
Fort  Harrison,  under  a  very  severe  fire  of  artil- 
lery and  musketry,  and  after  a  sharp  encounter 
carried  it  with  its  i6  guns  and  nearly  300  pris- 
oners, at  a  loss  of  over  500. 

Ord,  heing  severely  wounded,  the  command 
of  his  corps  &11  to  Gen.  Heckman,  whose  divis- 
ion, following  Stannard's,  passed  to  the  right  of 
Fort  Harrison,  attacked  Fort  Gilmer,  and  was 
repulsed  with  heavy  loss.  Meanwhile  Gen. 
Bimey  had  advanced  on  the  New  Market  road, 
captured  some  of  the  advanced  rifle-pits,  run- 
ning northeast  from  Fort  Harrison,  and  estab- 
lished connection  with  Heckman.  Gen.  Grant 
now  appeared  and  ordered  an  advance  on  the 
right.  At  3  P.M.  Birney  made  another  assault 
upon  Fort  Gilmer,  but  was  badly  repulsed. 
Grant  ordered  the  troops  to  entrench.  Gen.  Lee 
transferred  seven  brigades  from  his  lines  at 
Petersburg  to  the  north  side  of  the  river,  and 
massed  10  brigades  at  and  near  Fort  Gilmer  to 
assault  and  retake  Fort  Harrison.  The  assault 
was  made  at  2  p.m.  of  the  30th  by  Gen.  R.  H. 
Anderson,  commanding  Longstreet's  corps,  with 
five  brigades,  and  was  repulsed.  Twice  the  Con- 
federates re-formed  and  renewed  the  assault,  but 
were  repulsed,  leaving  a  large  number  of  killed 
and  wounded  and  seven  battle-flags  on  the 
ground,  and  the  effort  to  dislodge  the  Union 
troops  was  abandoned.  The  Union  loss  on  the 
apth  and  30th  was  383  killed,  2,299  wounded,  and 
645  missing,  an  aggregate  of  3,327.  The  loss  of 
the  Confederates  is  not  definitely  known,  but  it 
was  near  2,000  in  killed,  wounded,  and  missing. 
Consult:  ^Official  Records,>  Vol.  XUI.; 
Humphreys,      ^The     Virginia      Campaign     of 
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Fort  Henry  and.  Fort  Donelson.  These 
forts  were  constructed  by  the  Confederates  just 
south  of  the  boundary  line  between  Kentucky 
and  Tennessee,  the  former  on  the  right  bank 
of  tht  Tennessee  River,  the  latter  on  the  left 
bank  of  the  Cumberland;  the  distance  between 
the  two  being  12  miles.  On  28  Jan.  1862  Com- 
modore Foote  and  Gen.  Grant  asked  Gen.  Hal- 
leckfs  permission  to  take  Fort  Henry.  Halleck 
assented,  and  on  the  morning  of  2  February 
Footers  flotilla  of  ironclads  and  gunboats,  fol- 
lowed by  a  fleet  of  transports,  carrying  Grant's 
troops,  left  Cairo,  anchormg  6  miles  below  Fort 
Henry  on  the  morning  of  the  4th.  The  fort  was 
defended  by  17  heavy  guns,  and  its  land  approach 
was  covered  by  rifle-pits  held  by  3,000  men. 
Gen«  Lloyd  Tilghman  was  in  command.  About 
J  1.20  A.M.  of  the  6th  Foote  steamed  up  toward 
the  fort  and  attacked  it  with  four  ironclads, 
Tilghman,  with  about  90  men  to  work  11  guns 
bearing  on  the  river,  returning  the  fire.  After  a 
contest  of  an  hour  and  a  quarter  Tilghman 
hauled  down  his  flag  and  surrendered  with  78 
men,  having  lost  16  killed  and  wounded.  The 
3,000  men  in  the  rifle-pits  retreated  to  Fort 
Donelson.  The  fleet  had  29  killed  and  wounded. 
Grant,  who  had  landed  his  troops  6  miles  below 
the  fort,  arrived  too  late  to  take  part  in  the 
action. 

Grant  reported  to  Halleck  that  on  the  8th  he 
would  take  and  destroy  Fort  Donelson.  Foote, 
however,  was  compelled  to  return  to  Cairo  for 
repairs  to  his  fleet,  and  the  movement  was  de- 
ferred until  the  morning  of  the  12th,  when  Grant 
marched  across  the  country,  with  about  16,000 
men,  arriving  before  Fort  Donelson  in  the  even- 


ing. The  fort  was  on  a  commanding  hill,  120 
feet  above  the  level  of  the  Cumberland,  with 
three  heavy  batteries  commanding  the  river,  and 
a  line  of  rifle-pits  to  defend  the  land  approach. 
On  the  morning  of  the  13th  the  fort  and  works 
were  held  by  18,000  men,  under  command  of 
Gen.  Floyd.  The  rifle-pits  2y2  miles  in  extent, 
were  held  by  Gen.  Buckner  on  the  right  and  Gen. 
Pillow  on  the  left. 

Grant  formed  his  line  of  investment  with 
Gen.  McClernand  on  the  right  and  Gen.  Smith 
on  the  left,  and  at  dawn  of  the  13th  opened  a 
furious  cannonade  and  sharp  skirmishing.  In 
the  evening  Foote's  flotilla  and  reinforcements 
for  Grant  arrived  —  Crufts'  brigade  and  several 
regiments  from  Fort  Henry  and  Cairo.  These 
were  formed  into  a  division  of  10,000  men,  under 
Gen.  Lew  Wallace,  and  put  in  the  line  between 
McClernand  and  Smith,  raising  Grant's  force  to 
26,000  men.  At  2  p.m.  of  the  14th  Foote  attacked 
the  fort,  and  at  the  end  of  an  hour  and  a  half 
was  compelled  to  withdraw,  two  of  his  ironclads 
being  entirely  disabled  and  the  other  two  par- 
tially so.  He  had  54  men  killed  and  wounded. 
It  was  then  concluded  that  Foote  should  return 
to  Cairo  and  repair  damages,  while  Grant  should 
perfect  his  investment,  fortify  his  lines,  and 
await  the  arrival  of  reinforcements  and  the  re- 
turn of  Foote. 

The  Confederates  shaped  the  course  of  events 
otherwise.  They  decided  to  break  the  right  of 
Grant's  investing  line  and  escape  by  roads  lead- 
ing to  Nashville.  In  pursuance  to  the  plan 
adopted,  Pillow,  on  the  Confederate  left,  sup- 
ported by  a  part  of  Buckner's  command,  ad- 
vanced at  daybreak  of  the  15th,  with  10,000  men, 
and  after  a  hard  fight  gained  the  right  of 
McQemand's  line  and  forced  it  back.  McCler- 
nand called  for  assistance  and,  in  the  absence  of 
Grant,  who  had  gone  to  confer  with  Foote,  Lew 
Wallace  sent  Crufts'  brigade  to  his  support,  but 
the  Confederates  continued  to  gain  the  advan- 
tage, pushing  back  McClemand's  two  right  brig- 
ades and  their  supports.  Buckner  made  an  at- 
tack upon  McClemand's  left  and  was  repulsed  r 
but  rallying  his  men,  he  renewed  the  attack,  and 
the  whole  right  wing  of  Grant's  army  was  forced 
back,  the  Confederates  still  following  up  their 
advantage,  when  Wallace  threw  Thayer's  brigade 
to  the  right  and  across  their  line  of  advance  and, 
after  a  sharp  fight,  checked  them,  driving  some 
back  to  their  entrenchments.  It  was  2  p.m.  when 
Grant  came  on  the  field  to  find  nearly  half  his 
army  driven  from  position  and  the  way  open  for 
Confederate  escape.  He  ordered  a  counter-at- 
tack. Smith,  commanding  on  the  left,  formed  a 
brigade  in  column,  led  it  under  severe  fire,  and 
seized  the  Confederate  works  in  his  front  and  on 
the  high  ground  surrounding  the  fort.  Wallace 
and  part  of  McClemand's  force,  advancing  on 
the  right,  gained  the  greater  ^art  of  the  ground 
lost  early  in  the  day,  and  by  night  the  line  of  in- 
vestment was  re-established.  Grant  made  prep- 
arations to  renew  the  attack  early  next  morning, 
but  during  the  night  the  Confederate  command- 
ers came  to  the  conclusion  that  escape  was  im- 
possible, that  Grant  was  too  strong  to  be  beaten, 
and  that  nothing  remained  but  a  surrender. 
Floyd,  senior  in  rank,  announced  personal  rea- 
sons against  a  surrender  and  passed  the  com- 
mand to  Pillow,  who  in  turn  passed  it  to  Buck- 
ner.  Floyd  and  Pillow,  with  the  aid  of  two 
small  steamboats,  succeeded  in  getting  away 
with  about   1,200  oflicers  and  men,  principally 
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of  Floyd's  old  brigade,  and  Col.  Forrest,  with 
some  500  cavalry  and  other  small  detachments, 
escaped  in  the  night  by  the  river  road. 

At  an  early  hour  of  the  i6th,  as  Grant  was 
about  to  renew  the  attack  Buckner  sent  him  a 
•note  proposing  *the  appointment  of  commission- 
ers to  agree  upon  the  terms  of  capitulation,^^  and 
suggesting  an  armistice  until  12  o'clock.  Grant 
replied:  *No  terms  except  unconditional  and 
immediate  surrender  can  be  accepted.  I  propose 
to  move  immediately  upon  your  works.^^  Buck- 
ner surrendered  14,500  men,  57  guns,  and  a  large 
amount  of  ammunition  and  stores.  The  Union 
loss,  army  and  navy,  was  510  killed,  2,152 
wounded,  and  224  missing.  The  Confederate 
loss,  killed  and  wounded,  was  about  2,000..  The 
capture  of  Forts  Henry  and  Donelson  broke  the 
first  line  of  Confederate  defense  in  the  Missis- 
f  sippi  Valley,  and  caused  the  abandonment  of 
Columbus,  Bowling  Green,  and  Nashville.  Con- 
sult: ^Official  Records,^  Vol.  VII.;  Force,  <From 
Fort  Henry  to  Corinth^ ;  Swinton,  ^Decisive 
Battles  of  the  War^  ;  The  Century  Company's 
*  Battles  and  Leaders  of  the  Civil  War,>  Vol.  I.; 
Grant,   ^Personal  Memoirs,^  Vol.  I. 

E.  A.  Carman. 

Fort  Hindman,  or  Arkansas  Post,  Battle 
of.  After  Gen.  Sherman's  failure  at  Chick- 
asaw Bayou  (26-31  Dec.  1862),  his  army 
and  Admiral  Porter's  fleet  returned  to  Milliken's 
Bend,  where,  4  Jan.  1863,  Gen.  J.  A.  McClernand 
superseded  Sherman  in  command  and  moved 
against  Fort  Hindman,  situated  on  the  north 
bank  of  the  Arkansas  River,  50  miles  from  its 
mouth,  commanding  the  approach  to  Little 
Rock  and  protecting  the  valley  of  the  Arkansas. 
The  fleet,  3  ironclads  and  6  gunboats,  entered 
White  River,  and  from  it  passed  through  a  cut- 
oflF  to  the  Arkansas,  9  January.  The  army  of 
J9,000  men  landed  about  four  miles  below  the 
fort,  a  large  square-bastioned  work,  on  high 
ground,  at  the  end  of  a  horseshoe  bend  in  the 
river,  mounting  18  guns,  and  garrisoned  by 
about  5,000  men,  under  command  of  Gen.  T.  J. 
Churchill.  A  line  of  rifle-pits  surrounded  it. 
The  ironclads  began  the  attack  on  the  loth,  and 
the  entire  fleet,  gradually  moving  up,  shelled 
the  Confederates  out  of  the  rifle-pits  and  back 
into  the  fort.  On  the  nth  the  navy  opened  a 
furious  fire  upon  the  fort,  McClemand's  artillery 
joining  in  the  fire  from  the  land  side.  Churchill's 
guns  were  silenced,  and  McClernand  ordered  a 
general  assault.  After  a  severe  contest  the  fort 
was  carried  with  a  loss  to  the  Union  army  of 
134  killed,  898  wounded,  and  29  missing.  The 
naval  loss  was  6  killed  and  25  wounded.  The 
Confederate  loss  was  60  killed,  about  80 
wounded,  and  4,791  captured.  On  the  12th  Mc- 
Clernand received  peremptory  orders  from  Gen. 
Grant  to  return  to  Milliken's  Bend  with  his 
entire  command.  The  prisoners  were  sent  to 
St.  Louis,  the  fort  was  dismantled  and  blown  up, 
and  the  fleet  and  troops  went  down  the  Arkan- 
sas to  Napoleon,  on  the  Mississippi.  Consult: 
^Official  Records,>  Vol.  XXII.;  Greene,  <The 
Mississippi^ ;  Mahan,  ^The  Gulf  and  Inland 
Waters^ ;  Maday,  ^History  of  the  Navy,^  Vol. 
II.;  The  Century  Company's  ^Battles  and  Lead- 
ers of  the  Civil  War,>  Vol.  IIL 

E.  A.  Carman. 

Fort  Holmes,  Mich.    See  Mackinac  Island. 

Fort  Howard,  Md.  See  Military  Posts, 
U.  S. 


Fort  Independence,  Mass.  See  Military 
Posts,  U.  S. 

Fort  Jackson  and  Fort  St.  Philip.  Fort 
Jackson  was  built  between  1824  and  1832  ou 
the  right  bank  of  the  Mississippi,  about  80  noiles 
below  New  Orleans.  Together  with  Fort  St 
Philip  on  tlie  opposite  bank,  half  a  mile  above,  it 
defended  the  city  from  water  attack.  Both  forts 
were  seized  by  Louisiana  State  troops  11  Jan. 
1861,  were  strengthened  and  garrisoned,  and  re- 
mained in  Confederate  possession  until  taken  by 
Admiral  Farragut  in  April  1862,  at  which  time 
they  were  garrisoned  by  about  700  men  each. 
Fort  Jackson  was  armed  with  74  guns,  Fort  St. 
Philip  with  52.  In  March  1862  Farragut  as- 
sembled a  powerful  Reet  at  Ship  Island  and  at 
Southwest  Pass,  at  the  mouth  of  the  Mississippi, 
for  the  capture  of  New  Orleans,  and  18  April 
Commodore  Porter,  in  command  of  a  strong 
flotilla,  opened  fire  upon  Forts  Jackson  and  St 
Philip.  During  six  days  he  threw  16,000  shells, 
but  was  unable  to  reduce  the  forts. 

It  was  found  necessary  to  run  past  the  forts 
and  destroy  the  Confederate  navy  above  before 
New  Orleans  could  be  taken.  On  the  24th  Far> 
ragut,  with  17  vessels,  in  single  line,  carrying 
192  guns,  steamed  up  the  river,  engaging  both 
forts  with  heavy  broadsides,  of  shot,  shell,  and 
canister,  receiving  heavy  fire  in  return.  Passing 
the  forts  and  obstructions,  he  engaged  and  de- 
stroyed the  Confederate  fleet,  in  one  of  the  most 
spectacular  naval  battles  of  the  War.  Within 
an  hour  and  a  half  after  leaving  its  anchorage 
Farragut's  fleet  had  passed  the  forts  and  de- 
stroyed II  Confederate  vessels.  With  13  of  his 
own  vessels  Farragut  proceeded  up  the  river, 
and  at  noon  of  the  25tli  anchored  before  New 
Orleans,  which  was  abandoned  by  the  Confed- 
erate troops  holding  it,  and  surrendered  by  the 
civil  authorities.  Porter,  who  had  remained 
below,  continued  his  bombardment  of  the  forts, 
which  were  surrendered  on  the  28th.  The  Union 
loss  was  37  killed  and  147  wounded.  The  loss  in 
the  forts  was  14  killed  and  39  wounded ;  that  in 
the  Confederate  navy  is  not  known.  Consult: 
The  Century  Company's  ^Battles  and  Leaders 
of  the  Civil  War,>  Vol.  II.;  Mahan,  <The  Gulf 
and  Inland  Waters^ ;  Maclay,  ^History  of  the 
Navy,>  Vol.  II.  £.  A.  Carman. 

Fort  Keogh,  Mont.  See  Military  Posts, 
U.  S. 

Fort  Lafayette,  N.  Y.  See  Military  Posts, 
U.  S. 

Fort  Leavenworth,  lev'en-worth,  Kan.,  a 
United  States  military  post  and  reservation, 
three  miles  from  Leavenworth,  established  in 
1827.  There  is  here  a  military  prison  and  na- 
tional cemetery. 

Fort  Lee,  N.  J.,  a  former  fort  in  Bergen 
County,  on  the  west  bank  of  the  Hudson  River. 
On  20  Wov.  1776  Gen.  Greene  and  the  American 
forces  evacuated  Fort  Lee,  and  narrowly  escaped 
capture  by  5,000  British  under  Comwallis. 

Fort  Logan,  Colo.  See  Military  Posts, 
U.  S. 

Fort  McAllister,  an  earthwork  erected  by 
the  Confederates  at  Genesis  Point  as  one  of 
the  defenses  of  Savannah.  It  was  12  miles  south 
of  the  city  and  6  miles  from  Ossabaw  Sound. 
On  27  Jan.  1863  Admiral  Dupont  attacked  it 
with  five  vessels,  and  again  on  i  February,  but 
without   effect.     On   3   March   three   monitors. 
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tinder  cotnmsmd  of  Commodore  Drayton,  bom- 
Ixirded  it,  but  did  little  injury.  When  Sherman, 
marching  from  Atlanta,  appeared  before  Savan- 
nah the  fort  prevented  communication  between 
his  army  and  the  Union  fleet,  and  Hazen's  divis- 
ion of  the  Fifteenth  corps  was  ordered  to  assault 
it.  Hazen  reached  the  vicinity  of  the  fort  about 
11  A.M..  13  Dec.  1864,  drove  in  the  Confederate 
skirmisners,  and  at  4.15  p.ic.  had  deployed  nine 
regiments  within  600  vards  of  the  work.  At  that 
time  the  bugle  sounded,  and  the  line  went  for- 
ward over  exploding  torpedoes  and  under  a 
close  and  severe  fire  of  artillery  and  musketry, 
carrying  the  fort  at  5  p.m.  and  capturing  its  gar- 
rison of  about  250  men,  22  guns,  and  a  large 
amount  of  ammunition.  The  Union  loss  was  24 
killed  and  no  wounded.  The  Confederate  loss 
was  about  50  killed  and  wounded 

£.  A.  Cahman. 

Fort  McHoiry^  Md.,  a  United  States 
military  post,  on  the  Patapsco  River,  established 
in  1794.  It  was  bombarded  in  1814  by  the  British 
fleet,  and  was  used  as  a  rendezvous  during  the 
Civil  War.    See  Military  Posts,  U.  S. 

Fort  McPherson,  Ga.  See  Military  Posts, 
U.  S. 

Port  Macon,  a  work  commanding  Beau- 
fort Harbor,  N.  C,  constructed  of  brick  and 
stone,  and  mounting  nearly  50  guns.  It  was 
seized  by  Gov.  Ellis,  of  North  Carolina,  about 
the  middle  of  April  1861.  After  Bumside's  cap- 
ture of  Newbem,  14  March  1862,  Gen.  Parke 
was  sent  to  r^uce  the  fort,  then  garrisoned  by 
about  450  men.  P^rke  captured  Moorehead  Ci^ 
and  Beaufort,  and  then  proceeded  to  invest  the 
fort  He  cut  off  its  communications,  planted  il 
siege-guns,  and  at  5 140  a.ic.*  25  April,  in  co-op- 
eration with  four  vessels  of  the  navy,  opened 
fire,  and  at  4  p.m.  the  fort  surrendered  with  its 
entire  garrison.  Parke  occupied  it  next  morning 
and  it  remained  in  Union  possession  until  the 
close  of  the  War.  £.  a.  Carman. 

Fort  Madison,  Iowa,  a  city  and  county- 
scat  of  Lee  County,  18  miles  from  Burlington,  on 
the  Chicago,  B.  &  Q.  R.R.  Here  is  the  State  pen- 
itentiary and  the  Catermole  Memorial  Library. 
There  was  a  fort  here  as  early  as  1808,  but  was 
abandoned  in  1832  when  the  town  was  estab- 
lished.   Pop.  (1910)  8,900. 

Fort  Meade,  S.  D.  See  Military  Posts, 
U.  S. 

Fort  Meigs,  megz,  Ohio,  a  former  fort  on 
the  Maumee  River,  where  the  Americans  made 
a  gallant  defense  in  1812  against  the  British  and 
Indians.    See  Frenchtown. 

Fort  Mer'cer,  N.  J.,  a  former  fort  at  Red 
Bank,  on  the  Delaware  River,  that  figured  some- 
what prominently  in  the  Revolution.  It  was 
destroyed  by  the  British  20  Nov.  1777. 

Fort  Mifflin^  Pa.,  a  United  States  miliUry 
post  on  Mud  Island  in  the  Delaware  River.  It 
was  built  in  1771  as  one  of  the  defenses  for  Phil- 
adelphia. It  figured  in  numerous  engagements  in 
the  Revolution.  It  is  garrisoned  at  the  present 
time.    See  Military  Posts,  U.  S. 

Fort  Mims,  Ala.,  Massacre  of,  a  massacre 
of  whites  by  Creek  Indians  at  the  temporary 
stockade,  near  Mobile,  Ala..  30  Aug.  1813.  Over 
500  men,  women,  and  chilaren  were  killed  by  a 
large  force  of  Indians  under  Weathersford,  a 
half-breed 


Fort  Monroe,  Va.,  a  United  States  mili- 
tary post  at  Old  Point  Comfort,  commanding  the 
entrance  to  Hampton  Roads.  Jefferson  Davis 
(q.v.)  was  kept  a  prisoner  here  for  two  years 
after  the  Civil  War. 

Fort  Montgomery,  N.  Y.  See  Military 
Posts,  U.  S. 

Fort  Morgan,  Ala.  See  Fort  Gaines  and 
Fort  Morgan. 

Fort  Moultrie,  mol'tri,  S.  C.  When  Major 
Anderson  transferred  his  garrison  from  Fort 
Moultrie  to  Fort  Sumter,  26  Dec.  i860,  he  spiked 
and  dismounted  the  52  guns  of  the  fort  and 
burned  the  gun  carriages.  The  South  Carolina 
authorities  took  possession  of  the  fort  on  the 
27th,  remounted  the  guns,  strengthened  the  work, 
increased  its  armament,  and  it  became  one  of  the 
strong  defenses  of  Charleston  Harbor,  resisting 
all  efforts  of  the  Union  fleet  to  pass  it,  or  reduce 
it,  and  remained  in  Confederate  possession  until 
the  evacuation  of  Charleston  and  all  the  forts 
in  the  harbor  17-18  Feb.  1865.  See  Fort  Sum- 
ter ;  Fort  Wagner.  For  early  history  see  Fort 
Sullivan. 

FortMycr,Va.    See  Military  Posts,  U.  S. 

Fort  Necessity.  After  the  capture  of 
JumonviIle*s  force  (see  Great  Meadows), 
Washington  threw  up  earthworks  and  made  a 
stockade  fort,  which  he  named  as  above.  It  soon 
became  crowded  with  Indians  and  colonial  com- 
panies, and  a  South  Carolina  company  of  regu- 
lars under  Capt.  Mackay;  and  Washington  left 
the  latter  in  command  and  moved  13  miles 
farther  on,  where  was  a  small  settlement.  But 
the  place  was  indefensible ;  and  after  summoning 
Mackay  and  his  men  it  was  decided  to  retreat  to 
Fort  Necessity.  The  next  morning  the  French 
were  upon  them,  900  men  besides  Indians.  Wash- 
ington led  out  his  men  to  battle,  but  the  enemy 
kept  off  and  fired  from  the  woods,  in  a  heavy 
ram.  Washington  withdrew  his  men  behind  the 
low,  Rimsv  embankment ;  and  after  an  entire  day 
of  mutual  firing,  with  heavy  loss  on  both  sides, 
the  French  proposed  a  parley.  The  English 
were  at  the  last  extremity,  with  food  and  ammu- 
nition nearly  exhausted,  and  guns  in  bad  condi- 
tion; and  Washington  would  not  consent  to  let 
them  send  an  officer  to  his  camp  to  observe  this, 
and  only  yielded  when  they  proposed  to  have  him 
send  one  to  theirs.  The  French  terms  were  that 
the  English  should  retire  with  all  their  baggage 
except  artillery,  agree  to  build  no  more  forts  be- 
yond the  Alleghanics  for  a  year,  return  the 
Jumonville  prisoners,  and  leave  two  officers  with 
the  French  as  hostages.  The  terms  were  ac- 
cepted ;  but  had  the  French  held  out  a  few  hours 
more  they  could  have  killed  or  captured  the 
entire  force. 

Fort  Niag'ara,  N.  Y.  As  early  as  1669 
La  Salle  built  a  stockade  at  the  mouth  of  the 
Niagara  River,  and  Fort  Conti,  a  fortified  trad- 
ing post  was  built  here  10  years  later.  In  i^  it 
was  called  Fort  Denonville  and  in  1725  it  was 
named  Fort  Niagara.  In  July  1759  it  was  cap- 
tured by  the  British  and  Indians  under  Jfohnson 
(see  Colonial  Wars),  and  was  again  captured 
by  the  British  19  Dec.  1813. 

Fort  Ninety-six,  S.  C.    See  Ninety-six. 

Fort  Pasme,  Ala.,  a  city  and  county-seat 
of  Dekalb  County,  on  the  Alabama  G.  S.  R-R. 
It  has  large  coal  and  iron  industries.  Pop. 
1,300. 
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Fort  Pickens,  a  strong  work  on  Santa 
Rosa  Island,  Fla.,  commanding  the  entrance  to 
Pensacola  harbor,  and  with  Forts  Barrancas  and 
McRee  opposite,  defending  the  harbor  and 
United  States  navy-yard  at  Warrington.  Early 
in  January  i86i  it  was  under  command  of  Lieut 
A.  J.  Slemmer  and  practically  unoccupied,  Slem- 
mer,  with  a  small  garrison,  being  at  Fort  Bar- 
rancas. Ffearing  that  the  secessionists  would 
seize  the  fort,  Slemmer,  lo  January,  transferred 
to  it  his  garrison  of  8i  men  from  Barrancas,  and 
on  the  12th  the  governor  of  Florida  seized  Forts 
Barrancas  and  McRee,  with  175  heavy  giins,  also 
the  navy-yard,  and  demanded  the  surrender  of 
Fort  Pickens,  which  was  refused  A  second 
demand  was  made  on  the  15th  and  a  third  on  the 
l8th,  both  of  which  were  reftised.  Slcminer 
strengthened  the  work  and  held  it  until  relieved 
by  the  arrival-  of  reinforcements  iSHls  April, 
when  Col.  Harvey  Brown  assumed  command. 
Additional'  reinforceiments  were  sent,  and  in 
June  a  regiment  of  New  York  troops,  known  as 
Wilson's  Zouaves,  was  landed  on  Santa  Rosa 
Island  and  encamped.  On  9  October  a  body  of 
Confederate  troops,  that  had  crossed  from  Pensa- 
cola and  landed  on  the  island  during'  the  night, 
surprised  the  camp  of  the  Zouaves,  and  drove 
them  back  toward  Fort  Pickens,  but  the  Zbuaves 
being  reinforced  by  four  companies  from  the 
fort,  the  Confederates  were  driven  in  disorder 
to  their  vessels,  with  a  loss  of  about  90  killed, 
drowned  and  wounded.  The  Union  loss  was  67 
killed,  wounded,  and  captured.  No  other  serious 
attempt  was  made  upon  the  fort,  which  remained 
in  Union  possession  until  the  close  of  the  War. 

E.  A.  Carman. 

Port  Pillow,  constructed  by  the  Confed- 
erates on  the  east  bank  of  the  Mississippi,  about 
40  miles  above  Memphis.  It  was  bombarded  by 
the  Union  fleet  in  its  descent  of  the  river  and 
attack  npon  the  Confederate  fleet  near  Memphis, 
abandoned  by  the  Confederates  4  June  1862,  and 
5  June  was  occupied  by  a  small  Union  force. 
On  12  April  1864  it  was  garrisoned  by  parts  of 
the  2d  and  4th  (colored)  U.  S.  Artillery,  and 
a  detachment  of  the  13th  Tennessee  Cavalry,  in 
all  557  men,  with  six  guns,  under  command  of 
Maj.  L.  F.  Booth.  At  daybreak  of  the  12th 
Gen.  J.  R.  Chalmers,  of  Forrest's  cavalry  com- 
mand appeared  before  the  fort  with  about  1,500 
men,  and  after  some  hours  of  hard  fighting  drove 
the  Union  troops  from  their  advanced  rifle-pits 
back  into  the  fort,  which  was  attacked,  and  the 
Confederates  repulsed,  but  securing  a  sheltered 
position  within  100  yards  of  it.  Forrest  had 
come  up  while  the  fighting  was  in  progress,  and 
at  3.30  P.M.  demanded  the  surrender  o!  the  fort, 
saying  that  he  had  sufficient  force  to  take  it,  and 
would  not  be  answerable  for  consequences 
should  he  be  compelled  to  assault.  Maj.  Booth 
fiad  been  killed,  but  in  his  name  an  hour  was 
asked  for  Consideration.  There  were  U.  S.  gun- 
boats in  the  river,  and  believing  that  the  request 
for  an  hour's  consideration  was  to  gain  time  for 
reinforcements  to  arrive,  Forrest  would  gi\e  but 
half  an  hour.  When  the  time  was  up  the  bugles 
sounded  the  charge,  the  assault  was  made,  there 
was  a  short  and  severe  struggle,  many  of  the 
garrison  were  killed  in  the  fort,  and  those  who 
attempted  to  escape  by  the  river  ^  were  shot  or, 
rushing  over  the  bluff  into  the  river,  drowned. 
More  than  half  of  the  garrison  were  killed  or 
wounded,  a  very  large  proportion  being  killed 


About  160  white  and  40  colored  prisoners  were 
taken.  The  defenders  of  the  fort  fought  bravely, 
but  were  simply  overpowered*  Forrest  says  in 
his  report :  "The  river  was  dyed  with  the  blood 
of  the  slaughtered  for  2qo  yards.  The  approxi- 
mate loss  was  upwards  of  500  killed ;  but  tew  of 
the  officers  escaped.  There  was  in  the  fort  a 
Jarge  number  of  citizens  who  had  fled  there  to 
escape  the  conscript  law.  Most  of  them  ran  into 
the  river  and  were  drowned.*  Forrest  reports 
his  own  loss  as  20  killed  and  60  wounded.  Con- 
sult: <Official  Records,>  VoL  XXXII.;  The  Cen- 
tury Company's  ^Battles  and  Leaders  of  the 
Civil  War,>  Vol.  IV.  r  A.  Cahmah, 

Fort  Porter,  N.  Y.,  a  United  States  mili- 
tary post  on  the  Niagara  River  in  the  city  of 
Buffalo.  It  was  established  in  1867,  bnt  prior  to 
that  date  the  government  maintained  a  defensive 
work  at  Black  Rock. 

J^rt  Preble,  Me.,  a  United  13 teMses  nrilitary 
post,  at  Spring  Point,  in  Portland  Harbor,  estab- 
lished is  1808. 

Fort  Pulaski,  erected  by  the  United  States 
on  Cockspur  Island,  for  the  defense  of  Savan- 
nah, Ga.,  and  commanding  both  diaiUiels  of  the 
Savannah  River.  It  was  a  brick  work,  with 
walls  714  feet  thick  and  25  iesf.  .higH  stbove 
water.  It  was  seized  by  Georgia  State  troops  3 
Jan.  1861,  and  in  January  1862  naounted  4S 
heavy  guns  and  was  garrisoned  by  nearly  400 
men.  Gen.  Q.  A.  Gillmore  was  put  in  dbarge 
pf  operations  to  reduce  it,  and  in  February  1808 
2  regiments  of  infantry,  2  companies  of  engi- 
neers, and  2  of  artillery  were  landed  on  Tybee 
Island,  mostly  a  mud-marsh,  lying  southeast  of 
the  fort,  and  soon  constructed  il  batteries  of  36 
heavy  guns,  at  distances  from  the  fort  varying 
from  1,650  to  3,400  yards.  Causeways  had  to  be 
constructed  across  marshes,  over  which  mortars 
of  17,000  pounds  were  moved;  the  work  was 
done  entirely  at  night ;  all  difl&culties  were  over- 
come; and  on  9  April  the  batteries  were  ready 
to  open  fire,  the  three  breaching  batteries  being 
established  at  a  mean  distance  of  i,7dO  yards 
from  the  fort.  At  stmrise  of  the  loth  the  fort 
was  summoned  to  surrender;  its  commander. 
Col.  C.  H.  Olmstead,  replied  that  he  was  there 
**to  defend  the  fort,  and  not  to  surrender  it.* 
Fire  was  opened  at  8  a.m.,  and  an  hour  later  all 
the  batteries  were  in  full  play,  the  Confederates 
replying  vigorously,  the  fire  coatiaoiilg  on  both 
sides  until  dark.  Firing  was  resumed  at  sunrise 
of  the  nth,  and  the  Confederates  replied  stead- 
ily; but  by  noon  several  of  the  guns  were  dis- 
mounted ;  the  walls  of  the  fort  began  to  crumble 
under  the  weight  of  metal;  and  at  2  p.m.  the 
white  flag  was  raised,  firing  ceased,  and  385 
officers  and  men  were  surrendered,  several  of 
whom  were  severely,  one  mortally,  wounded. 
The  Union  loss  was  one  man  killed.  The  result 
of  the  fall  of  Fort  Pulaski  was  the  closing  of 
the  Savannah  River  to  blockade  runners. 

E.  A.  Carman. 

Fort  Riley,  Kan.,  a  United  States  military 
post  on  the  Kansas  River,  near  Junction  City, 
Kan.  It  was  established  in  1852  on  a  reserva- 
tion of  19,000  acres  and  was  first  called  Camp 
Centre.  It  is  about  140  miles  from  Fort  Leaven- 
worth, with  which  place  it  is  connected  by  a 
military  road  completed  in  1854-  An  appropria- 
tion of  $100,000  was  made  l>y  Congress  in  1855 
for  the  extension  of  this  road  to  Bridger's  Pass, 
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between  Nebraska  and  Utah,  making  it  one  of 
the  finest  roads  in  the  country.  The  fort  is  the 
seat  of  the  United  States  Cavalry  and  Field 
Artillery  School  and  has  accommodations  for  ^ 
large  force  of  cavalry  and  infantry. 

Port  Robinson,  a  United  States  military 
post  in  the  Red  Cloud  Agency,  situated  in  the 
western  part  of  Dawes'  County,  Nebraska,  and 
on  a  fork  of  the  White  River,  abottt  three 
miks  southeast  of  Crawford.  The  po^  dates 
back  to  1874  and  occupies  about  20  square 
miles.  There  are  accommodations  for  ovfer  500 
troops,  with  stables  for  the  same  number  of 
horses. 

Fort  Royal,  West  Indies.  See  Fqrt  he 
France, 

Fort  Saint  David,  a  town  in  the  presidency 
of  Madras,  Hindustan,  on  the  Coi'omand*! 
coast,  situated  on  the  Tripapolore-  R^er,  .5^)x>ut 
12  miles  south-southwest  of*  Poiidiiherry.  It 
was  besieged  by  the  French  in  1746,  but  with- 
stood the  siege  and  finally  forced  the  French  to 
retire.  It  remained  in  possession  of  the  British 
and  was  the  capital  of  their  poasessidnssin'^hat 
section  of  India  until  1750,  when  the  French 
ariny  under  Gen.  Lally  again  attacked  the  fort, 
this  time  with  success,  and  razed  the  fortifica* 
tions. 

Fort  St.  Philip,  La.,  a  fort  lying  on  the  Mis^ 
sissippi  River  about  80  miles  below  New  Orleans 
and  nearly  opposite  Fort  Jackson.  The  Span- 
iards originally  built  the  old  river  front  and  it 
was  not  until  the  War  of  1812  that  the  works 
were  entirely  enclosed  by  the  United  States 
government.  Extensive  alterations  were  made 
by  the  government  after  1841.  At  the  outbreak 
of  the  Civil  War  it  was  taken  by  the  Confed- 
erates, but  fell  before  the  attack  of  Admiral 
Farragut's  fleet  in  April  1862.  See  Fort  Jack- 
son AND  Fort  St.  Philip. 

Fort  Sam  Huston,  hus'ton.  Texas,  a 
United  States  military  post  near  San  Antonio, 
established  in  1865.  There  is  a  reservation  here 
of  469  acres. 

Fort  Sanders.    See  Knoxville,  Siege  of. 

Fort  Schuyler,  New  York  harbor.  See 
Military  Posts,  U.  S. 

iRort  Schuyler  (Old),  N.  Y.  See  Fort 
Stanwix  ;  Rome,  N.  Y. 

Fort  Scott,  Kan.,  city  and  county-seat  of 
Bourbon  County;  on  the  Marmaton  River,  and 
on  the  Saint  Louis  &  S.  F.,  the  Missouri,  K. 
&  T.,  and  the  Missouri  P.  R.R.'s.,  100  miles 
south  of  Kansas  City. 

Industries. —  The  chief  income  of  the  city  is 
derived  from  the  railroad  shops,  the  Saint  L. 
&  S.  F.  employing  500  hands  and  the  Mo.  Pac. 
550  hands.  The  city  is  situated  in  a  rich  agri- 
cultural region,  this  in  itself  a  valuable  source  of 
income.  Besides  these  industries  there  are 
manufactories  of  cement,  syrup,  brick  and  ma- 
chiner3%  Fort  Scott  is  also  the  largest  horse  and 
mule  market  in  the  State. 

Banks.  Public  Buildings,  etc.— There  are 
three  banks  with  a  combined  capitalization  of 
$200,000.  Among  the  public  institutions  are  the 
library  containing  18.000  volumes,  the  Good- 
lander  Home  for  Children,  the  old  government 


fort  buildings  which  have  been  preserved,  and 
the  National  cemetery. , . 

Church  and  Educational  Institutions, —  Re^ 
ligious  services  are  held  in  ji  church :  edifices. 
The  educational  system  is  excellent,  consisting 
of  a  high  school  and  seven-  public  .schools. 
There  are  two  commercial  colleges  in  the  city 
and  the  Notre  Dame  De  Lourdes  Academy  is 
also  located  there. 

History,  Government  and  Population,-^  The 
city  was  first  settled  as  a  military  post  in  1844, 
became  a  municipality  in  *i850  and  was  char 
tered  as  a  city  of  the  first  class  in  1882.  Tkfi 
public  ,  administration  is  vested  in  a  mayor^ 
and  a  city  council  composed  of  10  members, 
five  of  whom  are  elected  each  year.  The  ma*- 
jor  portion  of-  the  population  are  native  bora, 
.with  -  a  sprinkling  of  negroes^  Grermans,  Jews, 
and  Irish.  Pop.  (i8go)  1 1,946;  (1900)  10,322.; 
(1910)    10463. 

Gborge  W.  Marblb^ 
Editor  ^Tribune  and  Monitor^,- 

Port  Smith,  Ark.,  city  and  county-seat  oif 
Sebastian  County,  tski»t^  on  the  western  bor- 
der of  the  State  ait  the  junction  of  the  Arkansas 
and  Poteau  rivers,  and  on  the  Saint  Louis  & 
S.  F.,  Missouri  P.».  Kansas  City  S.,  Midland 
Valley,  F.  S-  &  W.^  and  Ark.  Cent  'R.R.'s. 

Industries, —  The  city  is  in  a  rich  agricultural 
r^on  and  derives  a  greater  part  of*  its  income 
from  this  source.  There  are  also  coal  mines 
near  by*  The  city  has  a  wagoii  factory,  several 
furniture  and  chair  factories,  a  wood*working 
establishmeint,  machine  shops,  cotton  compress^ 
and  oil:  ^irells.  There  arc  two  daily  and  several 
weekly  .papers  published. 

Schools  and  Churches, —  The  city  has  eight 
public  schools,  a  high  school,  two  commercial 
colleges,  a  Catholic  Girl's  Academy,  three 
parochial  schools,  and  two  conservatories  of 
music.  There  are  13  churches,  representing 
nearly  all  denominations. 

Banks,  Public  Buildings,  etc, —  There  are  four 
banks  (three  national  and  one  savings),  having 
a  combined  capital  of  $900,000.  Among  the 
notable  public  buildings  are  the  Federal  and 
County  court-houses,  the  United  States  jail,  and 
a  hospital  and  an  opera-house.  A  National 
cemetery  is  located  on  the  site  of  the  former 
^^Post'^  burying  ground. 

History,  Government  and  Population, —  Fort 
Smith  was  originally  a  French  trading  post,  and 
in  181 7  became  the  headquarters  for  the  gather- 
ing and  distribution  of  supplies  for  the  United 
States  army  in  the  Southwest.  It  was  called 
Belle  Point  by  the  early  settlers,  was  incor- 
porated in  1842,  and  received  its  city  charter  in 
1886.  The  city  is  governed  by  a  mayor,  a  board 
of  public  affairs,  and  a  council  of  10  members 
elected  for  two  years.  The  city  is  lighted  by 
electricity,  gas,  and  natural  gas,  owns  its  water- 
works, and  possesses  an  excellent  system  of 
electric  railways.  Pop.  (1900)  11,587;  (1910) 
23.975- 

E.   B.  MiLLEK, 

Secretary  Commercial  Club, 

Port  SnelHng,  Minn.  See  Military  Posts, 
U.  S. 

Port  Stanwix,  N.  Y.,  a  former  fort  near 
the  present  site  of  Rome,  N.  Y.,  originally  built 
in  1756,  but  abandoned,  and  rebuilt  in  1758  by 
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Brigadier  Stanwix.  Here  in  the  fall  of  1768  a 
treaty  was  negotiated  by  Sir  William  Johnson 
(q.v.X  the  British  superintendent-general  of  In- 
dian affairs  in  North  America,  with  the  Six 
Nations,  about  3,200  Indians  being  present.  For 
the  sum  of  $10,000,  the  Indians  surrendered  title 
to  KentiKky,  West  Virginia,  and  western  Penn- 
sylvania. Soon  after  this  the  fort  was  again 
abandoned,  but  in  1776  it  was  once  more  rebuilt 
and  named  after  that  intrepid  old  soldier,  Gen. 
Philip  Schuyler.  In  1777  the  fort  was  the  ob- 
ject of  an  attack  by  Gen.  Saint  Leger  with  1,700 
British  soldiers  and  allies^  but  the  garrison  held 
out  for  19  days,  from  3-22  August  when  they 
were  relieved  by  a  force  of  Continentals  under 
Gen.  Arnold.  In  1781  the  fort  was  destroyed  by 
flood  and  fire,  and  when  rebuilt  was  again 
named  Fort  Stanwix.  It  was  here  on  22  Oct. 
1784  that  the  three  United  States  commissioners 
negotiated  the  treaty  with  the  Iroquois  Indians, 
known  as  the  •Treaty  of  Fort  Stanwix,*  which 
provided  for  the  cession  to  the  United  States  of 
western  lands  claimed  by  them. 

Fort  Stedman,  Assault  on.  In  March 
1865  Gen.  Lee  prepared  to  abandon  Richmond 
and  Petersburg,  unite  with  Johnston  at  Danville, 
and  attack  Sherman,  who  was  marching  north- 
ward from  Savannah.  In  order  that  he  might 
wait  for  favorable  weather,  he  decided  on  a  sor- 
tie against  Grant,  to  hold  him  near  the  Appomat- 
tox. The  sortie  was  committed  to  Gen.  Gordon, 
with  about  one  half  of  the  army.  The  point  of 
Gordon's  attack  was  Fort  Stedman.  At  4  a.m. 
25  March  the  attack  was  made,  and  a  rush  of 
Gordon's  men  overcame  the  pickets  and  advance 
guards,  took  from  400  to  500  yards  of  the  main 
line  (Willcox's).  including  Fort  Stedman,  the 
defenders  of  which,  after  a  spirited  resistance, 
were  overpowered  and  captured,  turned  its  artil- 
lery upon  the  Union  line,  captured  between  500 
and  600  prisoners,  and  endeavored  to  sweep 
down  the  intrenchments,  but  met  with  a  repulse. 
It  was  so  dark  that  friend  could  not  be  distin- 
guished from  foe,  but  Gen.  Parke  ordered  Will- 
cox  to  recapture  the  works,  Gen.  Hartranft  to 
support  him.  By  7.30  a.m.  Parke  had  regained 
a  part  of  the  line  and  drawn  a  cordon  around 
Fort  Stedman,  and  Tidball's  artillery  had  con- 
centrated a  heavy  fire  upon  it  and  the  line 
adjacent.  Hartranft  advanced  at  7.45  a.m.,  at- 
tacked detachments  of  the  enemy  that  were  mov- 
ing in  the  direction  of  City  Point,  capturing  or 
driving  them  back,  and  at  8  a.m.  Fort  Stedman 
and  the  entire  line  was  recaptured,  together  with 
1.949  prisoners  and  9  stands  of  colors,  the  Fed- 
eral loss  (Ninth  corps)  being  72  killed,  450 
wounded,  and  522  missing.  The  Sixth  corps 
now  attacked  and  captured  tne  Confederate  pick- 
et-line, losing  449  killed  and  wounded,  and  30 
missing;  and  the  Second  corps  did  the  same, 
capturing  365  prisoners,  and  losing  51  killed, 
462  wounded,  and  177  missing.  The  Confeder- 
ates made  several  efforts  to  recapture  their  own 
advanced  lines,  but  failed.  The  entire  Union 
loss  in  this  engagement  was  170  killed.  T.323 
wounded,  and  729  missing,  an  aggreeate  of  2.222. 
The  Confederate  loss  is  not  definitely  known ; 
Gen.  Meade  estimates  it  at  5,000  men;  it  was 
probably  not  over  4,000.  of  whom  one  half  were 
prisoners.  Consult:  ^Official  Records,^  Vol. 
XLVI. ;  Humphreys.  ^The  Virginia  Campaign 
gi   i864-65>;   Walker,    <History  of  the  Second 


Army  Corps> ;  Powell,  ^History  of  the  Fiitl 
Army  Corps> ;  The  Century  Company's  <BattIet 
and  Leaders  of  the  Civil  War,>  Vol.  IV. 

E.  A.  Carman. 

Fort  Stephenson,  Ohio.  See  FkEMONT. 
Ohio. 

Fort  Stevens,  a  United  States  military  pos4 
in  Oregon,  situated  in  the  extreme  northwest- 
ern part  of  the  State  at  the  mouth  of  the  Co- 
lumbia River.  It  is  a  little  more  than  100  miles 
northwest  of  Portland  and  about  9  miles  west 
of  Astoria,  the  fur  trading  post,  which  was 
established  by  John  Jacob  Astor  in  181 1.  The 
grounds  surrounding  the  post  which  was  es- 
tablished in  1864  comprise  1,250  acres,  and, 
beside  the  quarters  for  the  officers  and  artillery- 
men stationed  there,  has  a  post  office  and  rail- 
way station. 

Fort  Sullivan,  S.  C,  the  early  name  of 
Fort  Moultrie,  in  Charleston  harbor ;  notable  for 
its  defense  against  the  British  in  the  Revolution- 
ary War.    See  Colonias,  Wars. 

Fort  Sumter,  built  upon  a  shoal  in  the 
narrowest  part  of  the  channel  of  Charleston 
harbor  three  and  a  half  miles  from  the  city,  and 
three  fourths  of  a  mile  from  the  north  end  of 
Morris  Island,  was  constructed  on  a  rip-rap 
foundation,  its  walls  of  brick  being  38  feet  high 
and  716  feet  thick.  When  South  Carolina 
secede  the  fort  was  unfinished  and  not  garri- 
soned, but  men  were  engaged  in  the  work  and  in 
mounting  guns.  South  Carolina  passed  an  ordi- 
nance of  secession  on  20  Dec.  i860,  and  the  seces- 
sionists looked  to  the  immediate  possession  of 
all  the  forts  in  the  harbor,  one  of  which.  Fort 
Moultrie,  was  held  by  Maj.  Robert  Anderson, 
with  a  garrison  of  75  men.  Fort  Moultrie  was 
indefensible  from  a  land  attack,  and  Anderson, 
believing  that  he  was  about  to  be  attacked,  on  26 
December,  skilfully  transferred  his  command  to 
Fort  Sumter,  the  strongest  and  most  inaccessible 
work  in  the  harbor.  Gov.  Pickens  demanded 
Anderson's  immediate  return  to  Fort  Moultrie, 
Anderson  refused,  and  the  governor  took  pos- 
session of  Fort  Moultrie  and  all  other  works  in 
the  harbor,  and  seized  the  arsenal,  post-office, 
and  custom-house  in  Charleston,  raised  the  Pal- 
metto flag  over  them,  and  thus  inaugurated  war 
against  the  United  States.  He  began  the  con- 
struction of  batteries  on  James,  Morris,  and  Sul- 
livan islands  to  command  the  harbor  and  reduce 
Fort  Sumter.  On  9  Jan.  1861  the  merchant 
steamer  Star  of  the  West  endeavored  to  land 
reinforcements  and  provisions  for  Fort  Sumter, 
but  was  fired  upon  by  the  secession  batteries  and 
driven  back.  Again  Gov.  Pickens  demanded  the 
surrender  of  the  fort,  again  Anderson  refuced, 
and  negotiations  were  transferred  to  Washing- 
ton. Tlie  construction  of  batteries  continued 
and  I  March  Gen.  Beauregard  was  assigned  to 
the  command  of  all  the  Confederate  forces  at 
Charleston,  with  instructions  to  perfect  prepara- 
tions for  reducing  Fort  Sumter.  Anderson  was 
now  in  danger  of  being  starved  out  and,  in  ac- 
cordance with  promise  given,  Gov.  Pickens  was 
informed  8  April  by  a  special  messenger  sent  hy 
President  Lincoln,  that  an  attempt  would  be 
made  to  land  provisions,  and  provisions  only,  at 
Fort  Sumter.  Beauregard  notified  the  Confeder- 
ate government,  and  received  orders  lo  April  to 
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[  the  evacuation  of  the  fort,  and  to  reduce 
It  if  refused.  The  demand  was  made  at  noon  of 
the  iith.  Anderson  refused,  but  made  the  casual 
remark  to  the  messengers  carrying  Beauregard's 
demand  that,  if  left  alone,  he  would  be  starved 
out  in  a  few  days,  and  Beauregard,  •to  avoid 
effusion  of  blood,*  asked  when  he  would  be 
ready  to  leave  the  fort.  Anderson  said  he  would 
evacuate  the  fort  by  noon  of  the  15th,  should  he 
not  prior  to  that  time  receive  ^controlling  in- 
structions* from  his  government  or  •additional 
supplies .•  The  reply  was  not  satisfactory,  and 
3.20  A.M.  of  the  1 2th  Anderson  was  notified  that 
fire  would  be  opened  within  an  hour.  At  4.30 
A,u.  the  signal-gun  was  fired  from  Fort  Johnson 
on  James  Island;  all  the  batteries  opened  fire; 
Anderson  replied  deliberately ;  in  24  hours  2,500 
shot  and  shell  struck  the  fort  or  fell  inside  of  it; 
the  barracks  were  burned  and  the  fort  much 
damaged;  the  rclievmg  fleet  could  not  land;  and 
on  the  afternoon  of  the  13th  terms  were  arranged 
under  which,  on  the  afternoon  of  the  14th, 
Anderson  saluted  his  flag  and,  with  drums  bat- 
ing and  colors  flying,  marched  with  his  garrison 
out  of  the  fort,  was  convejred  to  a  steamer,  and 
sailed  for  New  York.  During  the  bombardment 
not  a  man  was  killed  on  either  side. 

When  Fort  Sumter  fell  into  Confederate  pos- 
session it  had  78  serviceable  guns.  Additional 
gims  were  mounted  in  it  and  it  was  well  garri- 
soned The  Union  authorities  sunk  a  number  of 
old  whalers  filled  with  stones  in  the  main  chan- 
nel of  Charleston  harbor  to  close  the  port  to 
blockade-runners,  and  a  blockading  f6rce  was 
maintained  off  the  harbor;  but  it  was  not  until 
7  April  1863  that  any  serious  operation  was  at- 
tempted against  the  fort  Then  Dupont,  with 
nine  ironclads,  made  an  unsuccessful  attack  upon 
it.  One  of  the  ironclads,  the  Keokuk,  which 
had  approached  nearest  to  the  fort,  was  struck 
90  times,  and  so  much  injured  that  she  sunk  off 
Morris  Island,  and  her  armament  fell  into  the 
hands  of  the  enemy,  while  the  others  withdrew 
after  an  engagement  of  40  minutes,  most  of  them 
being  considerably  disabled  by  the  fire  of  the  69 
heavy  guns  brought  to  bear  upon  them.  The 
fleet  fired  151  shots,  not  more  than  34  of  which 
struck  the  walls  of  the  fort.  Sumter  discharged 
810  shot,  Fort  Moultrie  and  other  batteries  1,399, 
in  all  2,209,  of  which  520  struck  the  different 
vessels.  It  had  been  expected  that  the  fort 
would  be  reduced  to  a  pile  of  ruins  before  the 
sun  went  down,  but  the  result  convinced  the 
Union  authorities  that  the  fort  and  adjoining 
works  could  not  be  reduced  by  a  purely  naval 
attack. 

It  was  now  determined  that  Fort  Sumter  and 
Charleston  should  be  taken  by  combined  land 
and  naval  attacks,  the  land  attack  being  by  way 
of  Morris  Island,  the  capture  of  the  batteries 
there,  and  the  establishment  of  batteries  to  re- 
duce Fort  Sumter.  For  this  purpose  Gen.  Gill- 
more  was  selected.  He  landed  on  Morris  Island 
10- July,  made  two  unsuccessful  assaults  on  Fort 
Wagner,  11  and  18  July,  and  then  concluded  to 
attempt  the  destruction  of  Sumter  from  ground 
already  in  his  possession,  so  that  the  fleet  could 
enter  the  harbor  and  command  Charleston. 
(See  Fort  Wagner.)  A  sufficient  number  of 
breaching-guns  were  in  r'eadiness  16  August; 
fire  was  opened  on  the  17th,  and  on  the  24th 
Gillmore  reported  the  practical  demolition  of  the 
fort.  From  18  guns  he  had  thrown  5,009  pro- 
jectiles, weighing  552,683  pounds,  of  which  4,147 


struck  the  fort  Before  daylight  23  August  five 
monitors  approached  to  within  about  800  yards 
of  the  fort  and  opened  fire,  which  was  kept  up 
until  6  A.H.  Confederate  officers  now  held  a 
council,  and  the  proposition  was  offered  to  aban- 
don the  fort,  but  as  a  matter  of  sentiment  it  was 
resolved  to  hold  it.  On  30  August  Gillmore  re- 
sumed fire,  dismounting  the  remaining  barbette 
guns  and  leaving  but  one  casemate  gun  service- 
able. As  a  means  of  defense  a^inst  the  fleet  the 
work  was  entirely  useless,  and  it  was  held  merely 
as  an  infantry  outpost.  On  2  September  six 
monitors  opened  nre  on  it,  but  it  remained 
silent,  not  a  single  gun  bein^  in  working  order 
to  reply.  Early  on  the  morning  of  7  September, 
after  the  abandonment  of  Fort  Wagner,  Admiral 
Dahlgren  demanded  the  surrender  of  Fort  Sum- 
ter, which  was  refused.  Meantime  the  Confed- 
erates were  removing  the  guns  from  the  fort  and 
placing  them  in  other  parts  of  the  harbor.  Dur- 
ing the  night  of  8  September  a  naval  force  of 
about  400  men,  under  Commander  F.  H.  Stevens, 
atempted  to  carry  the  fort  by  assault  It  was 
then  defended  by  about  450  men,  under  com- 
mand of  Maj.  Stephen  Elliott,  Jr.  Stevens' 
men  were  in  boats,  and  when  towed  within  800 
yards  of  the  fort  the  boats  were  cut  loose  and 
rowed  for  the  fort,  on  approaching  which  they 
were  met  with  a  fire  of  musketry;  as  the  men 
landed,  hand-grenades  and  shells  were  thrown 
upon  them ;  and  simultaneously,  at  a  signal  from 
the  fort,  all  the  Confederate  batteries  on  James 
and  Sullivan  islands,  with  one  of  their  gunboats, 
opened  fire,  and  the  attack  was  repulsed,  all  who 
had  landed  being  killed  or  taken  prisoners.  The 
reported  loss  was  4  killed,  19  wounded,  and  102 
captured.  On  26  October  Gillmore  again  opened 
fire  with  his  heavy  guns  from  Forts  Wagner  and 
Gregg,  aided  by  the  cross-fire  of  150-pound  rifles 
on  board  the  fleet,  which  completed  the  ruin  of 
the  fort,  and  all  aggressive  operations  for  the 
season  against  Charleston  ended,  although  a 
desultory  fire  was  kept  up  against  Sumter  during 
November  and  December  to  prevent  the  re- 
mounting of  guns.  The  casualties  in  the  fort 
from  12  Aug.  to  11  Dec  1863  were  43  killed  and 
165  wounded.  From  a  tabular  statement  pre- 
pared by  an  officer  in  the  fort  it  appears  that, 
from  12  Aug.  to  31  Dec.  1863,  26,867  shot  were 
fired  at  it,  19,808  falling  against  or  into  it  On 
the  approach  of  Sherman's  army  the  fort  was 
evacuated  17  Feb.  1865,  and  14  April  following 
the  same  flag  that  Anderson  lowered  in  1861 
was  raised  over  it  with  imposing  ceremonies. 
Consult:  <Official  Records,>  Vols.  I.-XXVIII.; 
Doubleday,  *  Reminiscences  of  Forts  Sumter  and 
Moultrie^ ;  Crawford,  < Genesis  of  the  Civil 
War^ ;  Gillmore,  <  Engineer  and  Military  Opera- 
tions Against  Charleston  in  1863^ ;  The  Century 
Company's  ^Battles  and  Leaders  of  the  Civil 
War,>  Vols.  I.  and  IV.;  ^  Naval  War  Records,* 
Vol.  XIV.  E  A.  Carman. 

Fort  Tof ten,  N.  Y.,  a  United  States  mili- 
tary post,  established  in  1862  at  Willett's  Point, 
on  Long  Island  Sound,  near  Whitestone. 

Fort  Wadsworth,  w6dz'worth,  N.  Y.,  a 
United  States  military  post  on  Staten  Island,  at 
The  Narrows,  in  New  York  Bay.  It  was  estab- 
lished in  1827,  and  was  first  called  Fort  Rich- 
mond. 

Port  Wagner,  a  work  constructed  by  the 
Confederates  near  the  north  end  of  Morris 
Island,  a  low,  narrow,  sandy  strip  of  land,  about 


Digitized  by  V^jOOQlC 


FORT  WALLA  WALLA— FORT  WAYNE 


3I2  niiles  in  length,  on  the  south  side  of  Charles- 
ion  harbor.  It  was  2,600  yards  directly  south  of 
Fort  Sumter,  to  which  it  was  an  outpost,  and 
was  constructed  to  hold  and  control  all  that  por- 
tion of  the  island  upon  which  effective  breaching- 
batteries  against  Fort  Sumter  could  be  estab- 
lished. On  the  northern  end  of  the  Island  was 
Fort  Gregg,  and  the  southern  end  was  held  by 
a  small  force  of  infantry  and  artillery.  Prepar- 
atory to  a  combined  naval  and  land  attack  on 
Fort  Sumter  and  Charleston,  it  was  determined 
to  reduce  Fort  Wagner  and  take  possession  of 
the  entire  length  of  Morris  Island,  and  Gen. 
Gillmore,  an  engineer  officer  of  skill,  was  se- 
lected to  command  the  land  forces.  On  10  July 
1863,  Gilhnore,  who  had  concentrated  6,500  men 
and  secretly  placed  47  siege  guns  and  field  guns 
in  position  on  the  extreme  northern  end  of 
Folly  Island,  attacked  ,the  Confederate  position 
oh  the  south  end  of  Morris  Island,  effected  a 
landing,  carried  the  Confederate  batteries  of  ii 
guns,  and  by  9  a.m.  occupied  three  fourths  of 
the  island  and  pushed  his  skirmishers  to  within 
600  yards  of  Fort  Wagner.  The  navy  assisted 
with  four  ironclads..  At  daylight  of  the  nth  an 
attempt  was  made  to  carry  the  fort  bv  assault, 
which  failed,  with  a  Union  loss  of  172  killed  and 
wounded,  and  119  taken  prisoners,  of  whom  40 
were  wounded.  The  Confederate .  loss  was  12 
killed  and  wounded.  After  this  failure  counter- 
batteries  were  established  against  the  fort,  and 
it  was  determined  to  attempt*,  with  the  aid  of 
the  ironclads,  to  dismount  its  guns,  and  either 
drive  the  Confederates  from  it,  or  open  the  way 
to  a  successful  assault.  Tiie  navy  kept  up  an 
almost  incessant  fire  upon  it,  and  the  land  bat- 
teries were  established  at  distances  ranging  from 
1,330  to  1,920  yards  of  it.  Soon  after  midday  of 
the  i8th  the  navy  and  41  light  guns  and  siege- 
mortars  opened  a  furious  fire  upon  the  fort, 
which  was  continued  until  nearly  all  its  guns 
were  silenced  and  its  defenders  driven  into 
bomb-proofs,  when  about  sunset,  after  900  shot 
and  shell  had  been  discharged.  Gen.  G.  C. 
Strong's  brigade  of  six  small  regiments,  sup- 
ported by  Col.  H.  S.  Putnam's  brigade  of  four 
regiments,  made  an  assault.  As  the  head  of  the 
column  left  the  trenches  the  guns  of  Forts  Wag- 
ner, Gregg,  and  Sumter  opened  on  it,  and  as  it 
neared  Fort  Wagner  the  Confederates  mounted 
the  parapet  and  poured  in  such  a  destructive  fire 
of  musketry  that  the  leading  brigade  was  re- 
pulsed; but  the  supporting  brigade  gained  a 
foothold,  which  it  kept  for  over  an  hour,  when 
it  was  driven  back.  The  Union  loss  in  this  sec- 
ond assault  was  1,128  killed  and  wounded,  and 
389  missing;  among  the  killed  or  mortally 
wounded  being  Gen.  Strong  and  Col.  Putnam, 
John  L.  Chattield,  and  Robert  G.  Shaw  (q.v.). 
The  Confederate  loss  was  56  killed  and  133 
wounded. 

Gillmore  now  turned  his  attention  to  Fort 
Sumter  (q.v.),  which,  with  the  aid  of  the  navy 
was,  by  23  August,  reduced  to  a  shapeless  mass 
with  almost  every  gun  dismounted  or  silenced. 
Meanwhile  regular  approaches  were  made 
against  Fort  Wagner,  thousands  of  heavy  shells 
were  thrown  against  and  into  it,  and  by  26 
August  the  trenches  were  within  250  yards  of  it, 
the  intervening  space  being  a  flat  ridge  of  sand, 
scarcely  25  yards  wide,  and  for  a  great  part 
planted  with  torpedoes.  The  Confederates  were 
driven  from  position  behind  this  flat  ridge  and 
die  approaches   continued    until    within    a   few 


yards  of  the  fort,  when  the  heavy  guns  of  thft 
army  and  navy  opened  on  it.  Final  operations 
were  inaugurated  5  September  at  daylight,  and 
in  42  consecutive  hours  17  siege  guns  dis- 
charged 1,411  shells  at  the  work,  1^7  of  which 
struck  it,  the  ironclad  New  Ironsides  joined  in 
the  attack,  the  fort  was  silenced,  over  100  of  the 
garrison  killed  and  wounded,  and  an  assault  was 
ordered  for  the  7th.  When  morning  came  the 
fort  had  been  abandoned  and  its  garrison,  with 
that  of  Fort  Gregg,  had  escaped,  leaving  the 
entire  island  with  the  25  guns  of  the  two  works 
in  Union  possession.  The  Union  loss  on  Morris 
Island  (10  July-7  September)  was  381  killed, 
1,372  wounded,_and  565  missing,  an  aggregate 


of  2,318;  the  Confederate  loss  was  157  kill 
ided,  and  238  missing,  an  aggregate 
Consult:      ^Official     Records,  >      Vol. 


674  wounded,  and  238  missing,  an  aggregate  of 

SJOo.       Consult:      ^Official     Recor(rs,>      "  " 

XXVlII.;    Gillmore,    < Engineer    and    Artillery 
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Operations  Against  Charleston,  1863^ ;  The  Cen- 
tury Company's  ^Battles  and.  Leaders  of  the 
Civil  War,>  Vol.  IV.  £.  A.  Carmak, 

Fort  Wal'la  Walla,  Wash.,  a  United 
States  military  post,  e^ablished '  in  '  1857,  at 
Walla  Walla.  ^ 

Port  War'rcn,  Mass.,  a  United  State's 
military  post  on  Georges  Island,  near  Boston, 
established  in  1837.  During  the  Civil  War  it  wa^ 
used  as  a  militaty  prison. 

Port  Washmgton,  Md.,  a  United  Sutes 
military  post  on  the  Potomac  River,  near  Wash- 
ington, D.  C.  It  was  established  in  18x5  as  Fort 
Warburton. 

Fort  WashiBgton,  N.  Y.,  the  aite  of  a 
former  fort  at  i&zd  Street,  New  York,  over- 
looking the  Hudson  River.  It  was  built  prior  to 
the  Revolution  and  surrendered  to  the  British 
under  Sh*  William  Howe  (q.v.)  16  Nov.  1776, 
after  a  terrific  engagement.  The  loss  of  the  fort 
caused  consternation  throughout  the  United 
States.  Consult:  De  Lancey,  *The  Capture  of 
Fort  Washington^    (1877).  ' 

Fort  Wajme,  Ind.,  city  and  county-seat  of 
Allen  County.  Situated  in  the  northeastern  part 
of  the  state,  102  miles  northeast  of  Indianapolis, 
upon  the  Saint  Joseph,  Saint  Mary's  and  Mau- 
mee  rivers,  confluence  of  the  first  two  within  the 
city's  limits  forming  the  last  named.  It  i:> 
notable  as  a  railway  center,  the  following  lines 
passing  through  or  terminating  there:  Pitts- 
burg, Fort  Wayne  &  Chicago,  of  the  Pennsyl- 
vania Railway  system;  Wabash;  New  York, 
Chicago  &  St.  Louis;  Grand  Rapids  &  In- 
diana; Cincinnati,  Richmond  &  Fort  Wayne; 
Lake  Shore  &  Michigan  Southern;  Fort 
Wayne,  Cincinnati  &  Louisville;  Cincinnati, 
Hamilton  &  Dayton.  The  citjr  is  central  in 
a  rich  and  highly  developed  agricultural  region 
that  produces  abundant  crops  of  the  cereals 
of  temperate  climates.  Considerable  tracts  of 
hardwood  timber  yet  remain  in  what  once  was 
one  of  the  most  richly  wooded  sections  of  the 
northwest. 

Manufactures.— These  cover  a  wide  range 
and  embrace  numerous  establishments  of  large 
magnitude.  In  the  various  industries  about 
10,000  operatives  are  employed  The  manu-. 
factures  include  cai;wheels,  Corliss  and  other 
steam  engines,  boilers,  gas  engines,  gas  ma- 
chinery, iron  and  steel  bars,  freight  and  pas- 
senger cars,  locomotives,  electrical  machinery 
and    electrical    fittings    and    fixtures,    hosierr. 
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sloves»  caps,  oil  tanks,  organs  and  pianos, 
women's  garments,  road  construction  madiinery, 
carriages,  wagons,  washing  machines,  furniture, 
paper  boxes,  lumber,  sash,  doors,  malt  liquors, 
cigars,  harness  and  leather  fmdkigs  and  a 
considerable  variety  otherwise  of  products  in 
iron  and  steel,  wood  and  textile  fabrics.  The 
value  of  the  manufactured  products  is  about 
$i5,pQo,ooa    . 

Mnntctpal  Service .  and  Improvements.-^ 
The  municipality  owns  and  operates  the  public 
waterworks  system,  an  abundant  supply  of  pure 
water  being  procured  from  wells  bored  deeply 
into  the  Jock,  and  distributed  by  means  of  two 
thoroughly  equipped  pumping  stations.  There 
is  a  handsome  and  substantial  city  hall  and 
police  headquarter^  and.  eight  modern  and 
thoroughly  equipped  houses  advantageously  situ- 
.ated  shelter  the  city  fire  department.  The  pub- 
lic '  buildings .  in  the  city  are  a  court-house 
(county),  completed  in  .  1902  at  a  cost  of 
$1,000^000;  United  States  post-office  and  court- 
house ;  a  public  librar>'  erected  at  a  c6st  of 
$IOO|000  through  a  donation  by  Mr.  Andrew 
Cai-hegie;  county  jail;  high  school  and  manual 
training  school  building,  completed  IQ04  at  ^\ 
cost  of  $300,000,  and  15  grammar  and  ward 
school  buildings,  most  of  which  are  of  very 
modern  construction  and  beautiful  architiecture. 

Schools  and  Colleges. —  The  free-school  sys- 
tem maintained  by  the  city  embraces  a  high 
school  and  manual  training  school,  a  training 
school  for  teachers,  and  15  ward  and  grammar 
schools,  together  with  kindergarten  depart- 
ments. The  free- school  system  is  governed  b>- 
a  board  of  three  trustees,  elected  triennially  by 
the  city  council,  the  immediate  executive  head 
of  the  schools  being  a  superintendent  electefl 
by  the  board.  There  are  6  Roman  Catholic 
parish  schools  in  addition  to  a  high  school  for 
boys  and  an  academy  for  girls;  and  6  German 
Lutheran  parochial  schools.  Concordia  Col- 
lege, founded  in  1850,  is  seated  in  Fort 
Wayne,  and  is  maintained  under  auspices  of 
the  German  Lutheran  church.  Near  the  city 
is  an  academy  maintained  under  auspices  of 
Catholic  sisters,  an  academy  for  the  higher  edu- 
cation of  young  women.  Among  other  institu- 
tions of  learning  are  a  college  of  medicine 
and  surgery,  a  conservatory  of  music,  a  school 
of  art,  two  business  colleges,  and  a  school  of 
oratory,  expression  and  physical  culture. 

Churches  and  Charities.-^  There  are  47  re- 
ligious congregations  and  40  church  edifices, 
many  of  them  beautiful  and  costly  examples  of 
ecclesiastical  architecture.  The  congregations 
are  distributed  denominationally  as  follows: 
Baptist,  2;  Christian,  3;  Congregational.  2; 
Episcopal,  2;  Evangelical  Association,  i; 
Evangelical    Lutheran     (English),    3;     Evan- 

felicjJ  Lutheran  (German).  4;  German 
.utheran,  3;  Methodist  Episcopal,  S;  Free 
Methodist,  i;  African  Methodist  Episcopal,  i; 
Presbyterian,  4;  United  Presbyterian,  i;  Re- 
formed (German),  2;  Roman  Catholic.  7; 
United  Brethren,  i;  Baptist  Brethren,  i; 
Christian  Science,  2.  The  city  is  the  see  of  the 
Catholic  Diocese  of  Fort  Wayne.  The  city  has 
a  centra]  charities  organization  and  many  of  the 
religious  congregations  maintain  comprehensive 
societies  for  charitable  and  benevolent  work. 

Hospitals  and  Asylums. —  There  are  4 
large  hospitals   of  modem  equipment,   i   non- 


sectarian,  2  under  Roman  Catholic  and  t  un- 
der German  Lutheran  administration.  There 
are  3  orphan  asylums,  two  sectarian  and  i 
maintained  by  the  county;  home  for  emergen- 
cies and  a  refuge  for  women.  Just  beyond  the 
city  limits  is  the  State  School  and  Home  for 
Feeble-Minded  Youth  ci  both  sexet  and  home 
J0T  epileptic  women. 

Ptnance.-^the  net  public  debt  of  Fort 
Wayne  was  $560,800  in  1910,  and  the  assessed 
value  of  all  taxable  property  was  $32,500,000, 
fwhich  was  50  per  cent  of  the  actual  value. 
-The  tax  rate  was  $i.ba  The  amount  of  ex- 
changes of  the  Fort  Wayne  clearing  house 
for  the  year  ending  30  September  i^io  was 
$51,757,300.  The  city  has  many  national  and 
private  baijks,  trust  companies,  and  buildii^ 
and  loan  associations^  Its  banks  repcesent  a 
capitalization  of  about  $5,ooo,ooa 

Parks  and  Cemeteries, — The  total  public  park 
acreage  of  the  city  is  95-40,  distributed  as  fol- 
lows: Swinney,  45.24;  Lawton,  3I-.20;.  Reser- 
voir, 13;  McCuUoch,  4;  Hayden,  1.12;  Piqua, 
.75;  Old  Fort  (site  of  stockade  built  by  (general 
Anthony  Wayne  in  1794),  .18.  There  are  S 
cemeteries  —  Achdnth  Veshalom  (Heboew), 
Concordia  =( German  Lutheran),  St.  John's  (Ger- 
man Lutheran),  New  Catholic  (Roman  Catho- 
lic),'and  Lindenwood-  (non-denominational). 

Government. —  The  city  is  governed  under  a 
special  charter,  conferred  by  the  state  legisla- 
ture, which' provides  for  a  mtinicipal  legislative 
body  of  two  councilmen  from  each  of  the  ten 
wards,  •  chosen  biennially,  a  mayor  and  city 
clerk,  chosen  quadriennially,  and  a  board  of 
waterworks'  trustees,  chosen  biennially:  The 
board  of  public  works,  board  of  public  safety, 
health  commissioner  and  park  and  sti^et  super- 
intendents and  city  attorney  and  city  comp- 
troller are  appointed  by  the  mayor.  Council 
fixes  all  municipal  tax  levies  and  appropriations 
and  has  final  approval  of  all  contracts  and 
franchises. 

Trade  and  Commerce. —  Fort  Wayne  is  an 
important  and  flourishing  trade  centre  and  has 
a  commerce  that  embraces  extensive  wholesale 
and  jobbing  operations  in  dry  goods,  groceries, 
light  and  heavy  hardware,  drugs,  millinery, 
paper,  etc.  The  total  volume  of  wholesale  trade 
has  a  value  of  about  $10,000,000.  .  The  total 
post-ofHce  receipts  are  aoout  $200,000  annually. 

History. —  The  city  takes  its  name  from  a 
fort  built  on  a  part  of  the  present  site  of  the 
city  by  General  Anthony  Wayne  in  1794.  The 
place,  however,  had  a  history  that  long  ante- 
dated this.  There  is  evidence  that  La  Salle  had 
visited  the  locality  as  early  as  1670.  It  was  the 
site  of  Ke-ki-on-ga,  the  "  Central  City  "  of  the 
once  powerful  and  warlike  Miami  Indians.  At 
different  times  during  the  seventeenth  and 
eighteenth  centuries  French  and  English  had 
military  posts  at  Ke-ki-on-ga.  In  1790  General 
Harmer  led  an  expedition  against  the  Miami 
City,  but  was  signally  defeated  in  a  fierce  en- 
gagement on  the  Maumee  River  within  what  is 
now  the  limits  of  the  city  of  Fort  Wayne.  In 
1 791  General  St.  Clair  in  a  similar  expedition 
was  overwhelmed  a  short  distance  southeast  of 
Fort  Wayne  by  the  Indians  under  the  famous 
Miami  Chief,  Little  Turtle.  General  Anthony 
in  1794  headed  a  Ihhd  expedition  against  the 
Indians  in  the  Northwest  and  after  utterly  de- 
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f eating  them  at  the  battle  of  Fallen  Timbers  on 
the  Lower  Maumee  in  Northwestern  Ohio, 
marched  to  Ke-ki-on-ga  and  in  September  of 
that  year  built  his  stockade  on  an  eminence 
overlooking  the  confluence  of  the  St.  Joseph  and 
St.  Mary's  rivers.  These  was  no  further  serious 
trouble  within  the  Indians  until  August  1812, 
when  the  conspiracy  of  Tecumseh  and  his 
brother  The  Prophet  ensued  in  a  close  invest- 
ment of  Fort  Wayne  and  its  meagre  garrison. 
The  siege  was  vigorously  pressed  for  about  two 
weeks,  when  it  was  raised  by  a  force  that  had 
been  dispatched  to  relief  of  the  beleaguered  gar- 
rison.  Fort  Wayne  at  once  assumed  impor- 
tance as  a  trading  post  and  in  1825  the  town 
itself  was  laid  out.  In  1840  Fort  Wayne  took 
rank  as  a  city.  Between  1850  and  i860  began 
the  era  of  railroads,  when  growth  received 
fresh  and  powerful  impetus  and  Fort  Wayne 
came  to  be  one  of  the  foremost  industrial  and 
commercial  cities  of  the  State.  Pop.  (1900) 
45,115 ;   (1910)  63,933. 

Harry  M.  Williams, 
Managing  Editor  fort  IVayne  ^ Sentinel.^ 

Fort  William,  a  Canadian  City  at  the  head 
of  Lake  Superior,  founded  by  the  Hudson  Bay 
Company  in  iSok;  incorporated  a  town,  1892; 
a  city,  1907.  The  harbor  comprises  Thunder 
Bay,  Kaministiouia  River  and  its  branches,  the 
Mission  and  McKellar  Rivers,  with  a  depth  of 
26  feet.  The  gateway  to  the  granary  of  the 
British  Emj^ire,  there  are  here  13  elevators 
with  a  capacity  of  2 1 ,000,000  bushels ;  also  large 
coal  and  freight  docks,  a  car-wheel,  water  pipe, 
and  stove  foundry,  flour  mills,  hard  and  soft 
wood  factories,  and  machine  shops.  It  is  the 
Lake  and  rail  terminus  of  the  Canadian  Pacific, 
Grand  Trunk,  and  part  of  the  Canadian  North- 
ern Railways.  It  is  the  largest  shipping  port 
in  the  Dominion  excepting  Montreal.  Its  water 
supply  is  brought  from  a  mountain  lake  by 
gravity;  it  owns  water  works,  electric  light, 
telephone  and  street  railway  systems,  and  has 
an  abundance  of  cheap  water  power  for  manu- 
facturing purposes.     Fop.  (1901)  3633;  (1910) 

^5'°°°'  James  Murphy, 

President  of  Fort  William  Board  of  Trade, 

Fort  Worth,  Texas,  city,  county-seat  of 
Tarrant  County;  on  Trinity  River,  and  on  the 
Fort  Worth  &  D.,  the  Fort  Worth  &  R.  G.,  the 
Gulf,  C.  and  S.  F.,  the  Chicago,  R.  1.  &  P.,  the 
Texas  &  P.,  the  ^lissouri,  K.  &  T.,  Houston  & 
T.  C,  International  &  G.  N..  Saint  Louis  &  S. 
V/.,  and  Red  River,  T.  &  S.  R.R.'s;  about  32 
miles  west  of  Dallas.  It  was  organized  as  a 
town,  under  general  State  law,  in  1873,  with  a 
population  of  1,100;  and  chartered  as  city  in 
1882,  with  a  population  of  11,285.  The  govern- 
ment is  vested  in  and  administered  by  a  mayor, 
nine  aldermen,  city  marshal  and  assessor,  and  tax 
collector,  elected  by  popular  vote ;  city  secretary, 
auditor,  treasurer,  superintendent  of  waterworks, 
chief  of  fire  department,  street  commissioner,  and 
other  subordinate  officials  elected  by  the  city 
council.  The  city  owns  and  operates  the  water- 
works and  the  street-lighting  plant.  The  city- 
hall  and  fire  halls  are  commodious  structures 
of  stone  and  brick.  It  has  over  80  miles  of  im- 
proved streets;  68  miles  of  sewers,  and  nearly 
100  miles  of  pipes.  There  are  eight  national 
banks    and    two    trust   companies   and    savings 


banks,  with  a  capital  and  surplus  of  $2,g65,3S|^ 
and  deposits  amounting  to  $7,928,577.  Fort 
Worth  is  the  centre  of  the  cattle  interests 
and  grocery  trade  of  the  State,  and  of  the 
grain  and  milling  interests  of  the  northwestern 
portion  of  the  State.  Having  11  trunk  lines  of 
railway  with  16  outlets,  it  is  the  greatest  dis- 
tributing point  of  the  Southwest.  The  flour 
mills,  breweries,  packing  houses,  and  foundry 
and  machine  works  are  the  principal  industrial 
enterprises  of  the  city.  The  county  court-house 
is  constructed  of  granite  and  marble  from 
the  Texas  quarries.  The  passenger  station  is 
one  of  the  largest  and  finest  in  the  country  in 
a  town  of  this  size.  The  banking  houses,  col- 
leges, medical  schools,  high-school  building  are 
costly  and  imposing  structures.  Fort  Worth 
has  one  high-school  building,  11  ward  school 
buildings,  Fort  Worth  University,  Polytech- 
nic College,  Medical  School,  Saint  Ignatius 
Academy,  and  the  public  free  library.  There 
are  42  church  buildings,  representing  all  de- 
nominations. There  are  also  sanitariums,  a 
free  kindergarten,  Rescue  Home,  a  local  Benev- 
olent Home  for  Children,  the  Saint  Joseph's 
Infirmary,  and  the  State  Masonic  Widows'  and 
Orphans'  Home.  There  is  one  public  park  of 
50  acres,  several  small  parks,  and  three  ceme- 
teries. 

The  growth  of  population  has  been  rapid 
but  not  unhealthful.  The  vital  statistics  show 
less  than  nine  deaths  to  1,000  for  a  series  of 

fears.  There  arc  no  local  causes  for  disease, 
t  is  nearly  700  feet  above  sea-level,  and  is 
fanned  by  cooling  gulf  breezes  during  the  sum- 
mer, making  a  pleasant  and  healthful  place  of 
residence.  Pop.  (1890)  23,076;  (ipoo)  26,688; 
(1910)  73,312.  B.  B.  Paddock, 

Fort  WortK  Texas. 

Forth,  fdrth,  a  river  of  Scotland,  rising  on 
the  east  side  of  Ben  Lomond,  in  Sterlingshire. 

Forth  Bridge,  The.     See  Bridge. 

Fortifications  («to  fortify.*  precisely  fol- 
lowing its  Latin  derivative,  is  facer e  fortis, 
•to  make  strong*),  such  artificial  positions  as 
are  required  for  military  use.  Primarily,  such 
positions  pre  for  defense;  but  no  less  important 
in  operations  against  defensive  works  already 
established  by  an  enemy.  Two  definitions,  used 
in  another  connection,  but  officially  approved  by 
the  late  Col.  Edward  Bruce  Hamley,  president 
of  the  Queen's  Staff  College,  London;  by  the 
late  William  T.  Sherman,  general  of  the  Amer- 
ican army,  and  by  the  late  Theodore  D.  Wool- 
sey,  president  of  Yale  University,  indicate  the 
drift  of  the  subject-matter  under  immediate 
notice. 

I.  ^Military  Science,*  the  mother  of  all  such 
constructive  relations,  «while  that  of  force,  as 
in  all  police  or  other  protective  law,  is  founded 
upon  the  adaptation  of  all  possible  means  to 
meet  an  impending  crisis.  The  wisdom  of  the 
statesmen  differs  only  in  degree  from  that  of 
the  ordinary  householder,  and  both  alike  aim  at 
a  wise  constraint  of  offensive  elements  and  the 
radication  of  such  as  are  adapted  to  that  end. 
Hence,  to  meet  the  demand  adequately,  wisely, 
and  successfully,  thereby  to  secure  uhimate  pub- 
lic safety,  is  the  expressive  logic  for  personal 
action,  municipal  action,  and  military  action. 
The  brafn-power  is  banded  to  various  shaftings, 
and  the  mental  processes  differ  by  virtue  of  dif- 
ferent adaptations,  but  the  prime  activities  aw 
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the  same*  The  citizen  who  is  to  be  protected, 
equally  with  the  technical  expert,  should  be  suf- 
ficiently interested  to  become  actively  sympa- 
thetic in  whatever  relates  to  the  national  de- 
fense. 

2.  ^^Military  engineering,^  as  the  second  pre- 
liminary definition, /^is  the  application  of  mathe- 
matics and  mechanics  to  the  maintenance,  or  the 
reduction  of  fortified  positions,  the  interposition, 
or  the  removal  of  artificial  obstacles  to  the  pas- 
sage of  an  army,  and  the  erection  of  suitable 
works  for  the  protection  of  territory  or  troops.* 
Rival  systems  of  practical  military  engineerme, 
stimulated  by  successive  inventions,  have  so  mul- 
tiplied their  technical  terms,  borrowed  from 
many  languages  as  well  as  from  their  authors,  or 
local  customs,  that  the  ordinary  citizen  who  de- 
sires but  a  suggestive  history  of  that  progress 
would  be  compelled  to  have  both  lexicon  and 
scientific  text-book  by  his  side  in  order  to 
fathom  their  mysteries. 

The  origin  of  artificial  defense  and  the  de- 
velopment of  primitive  types  until  isolated  fam- 
ilies or  groups  of  families  gradually  crystallized 
into  independent  and  self-supporting  nations, 
are  so  familiar  to  the  willing  reader  of  general 
history  as  to  need  but  brief  mention.  The  de- 
fense of  the  retired  domicile  from  wild  beasts 
and  the  forays  of  irresponsible  robbers  was  as 
distinctly  a  matter  of  prime  necessity  for  the 
head  of  a  family,  as  for  the  tiger,  the  wolf,  or 
the  robber,  to  find  in  thicket,  cave,  or  mountain 
fastness,  his  ow^n  protection  from  pursuit  and 
punishment.  TEe  simplicity  of  weapons  of  of- 
fense and  defense  harmonized  with  the  demand 
for  artificial  protection  against  violence  of  every 
kind.  The  bow-and-arrow  and  javelin,  with  the 
sling,  for  long  range;  and  the  knife,  sword, 
club,  and  battle-ax,  of  stone  or  metal,  for  hand- 
to-hand  conflict,  required  protection  from  each. 
The  hide-bound  protective  shield  at  first,  and 
later,  the  more  impenetrable  metallic  armor, 
were  but  types  of  the  development  which  grad- 
ually evolved  the  fortification  proper,  in  propor- 
tion as  weapons  enlarged  their  range  of  stroke 
as  well  as  their  destructive  effect.  The  shield 
was,  in  fact,  both  the  simplest  as  well  as  the 
true  prototype  of  .  defense  against  superior 
force.  Under  its  cover,  one  man  could  hold 
several  antagonists  at  bay.  When  flanking  as- 
*  sailants  neutralized  its  protective  value,  men,  in 
groups,  enlarged  its  functions,  until,  by  the  hol- 
low square,  or  the  solid  mass,  a  phalanx  could 
withstand  the  onset  of  many  times  their  number. 
Their  uplifted  shields  were  like  a  modern  bomb- 
proof against  falling  flights  of  arrows  while  the 
men,  thus  protected,  supplied  constant  rein- 
forcements for  those  in  front  who  were  disabled 
by  ax,  sword-thrust,  or  javelin. 

Social  Conditions. —  The  sanctity  of  the 
home-domicile  was,  from  earliest  times,  the 
basis  of  its  protective  and  stubborn  defense. 
The  Hebrew,  the  Chaldaean  and  Egyptian  tra- 
ditions and  records,  as  well  as  those  of  Greece 
and  Rome,  still  later,  perpetuated  that  phi- 
losophy; and  the  ancient  German,  Goth,  Moor, 
and  Briton,  through  all  their  feudal,  racial,  and 
political  rivalries,  alike  honored  precepts  thus 
coincident  with  the  first  groupings  of  families 
for  a  common  defense. 

The  *Home,  as  a  Castle,*  was  not  merely  of 
British  conception,  but  a  vital  factor  in  human 
happiness  and  safety.  With  the  gradual  accu- 
mulation of  both  numbers  and  wealth,  the  pro- 


tection of  the  many  became  the  duty  of  each 
individual,  and  the  assertal  of  tribal  or  national 
superiority,  on  the  part  of  the  more  numerous 
and  powerful,  engendered  such  competitive  con- 
flicts that  centres  of  influence  exacted  more 
systematic  and  elaborate  national  defenses.  Ex- 
cursions against  other  states,  and  responsive 
invasions,  were  the  means  employed  by  ambitious 
rivals  to  increase  their  territorial  domain  and  sub- 
ject inferior  peoples  to  their  dominating  controL 

By  this  complex  evolution  of  warring  peo- 
ples, led  by  daring  spirits,  systems  of  more 
speedy  intercommunication,  transportation,  and 
the  accumulation  of  war  material,  arms  and  food 
included,  became  indispensable  to  the  public 
safety,  tmtil  warehouses,  detached  strongholds, 
internal  citadels,  and  organized  armies  were  the 
result.  All  draft  animals  and  beasts  of  burden 
were  utilized  for  attack  or  defense,  so  that  the 
horse  of  the  warrior  might,  in  turn,  drag  the  war 
chariot  with  its  out- reaching  scythe  blade;  and 
both  camel  and  elephant  carried  miniature  cas- 
tles upon  their  backs  for  archers  and  spearsmen, 
mounted  above. 

Military  Conditions, —  The  fundamental  prin- 
ciple in  all  substantial  fortifications  has  been  the 
effort  to  ensure  a  destructive  fire  upon  every 
available  avenue  of  approach  to  the  place  pro- 
tected, and,  with  this,  to  secure  such  enfilading 
and  cross-fire  that  no  position  remained  unpro- 
tected. Human  competition  has  ever  been  the 
same  in  essence,  and  where  no  reliable  historic 
record  responds  to  inquiry,  exhumed  ruins,  me- 
morial tablets,  and  deciphered  hieroglyphics, 
solve  all  doubt  as  to  the  proposition  that  mil- 
itary science  and  military  engineering  belonged 
to  all  human  activity,  ever  the  same  in  prin- 
ciple, and  differing  only  in  application  and  de- 
velopment. The  paramount  object  was,  to  elim^ 
inate  disparity  in  physical  strength  and  enable 
the  few  to  resist  the  many.  Personal  combat  at 
short  range  came  to  a  limit  as  people  gathered 
in  cities;  and  breastworks  first,  and  then  solid 
walls,  became  essential  in  proportion  as  the 
numbers  of  non-combatants  gathered  there  for 
shelter  and  safety. 

illustrations, —  The  most  primitive  forms  of 
which  the  earth  retains  an  outline  were  oval,  or 
circular,  mounds  or  entrenchments,  even  before 
walled  towns  were  constructed,  these  being  more 
compact  for  defense  of  each  front,  or  exposure, 
by  defenders  from  the  centre.  More  modern 
defenses,  especially  against  savages,  of  the  block- 
house type,  had  this  peculiar  value,  and  even 
women  could  prepare  arrows,  or  load  weapons, 
for  defenders  who  in  turn  acted  in  all  directions. 

Such  defenses  were  upon  commanding  posi- 
tions, to  guard  against  surprise,  with  wood  and 
water  always  within  easy  reach.  These  were 
transient,  and  usually  against  predatory  or 
nomadic  peoples,  of  no  grreatly  superior  strength. 
A«  populous  centres  increased,  defenses  were 
o:'  stone  or  brick  walls  of  such  height  and 
breadth  that  large  armies  could  mount  their 
summits  and  chariots  convey  men  and  munitions 
from  one  point  of  defense  to  another.  These 
were  surrounded  by  a  flooded  moat,  or  ditch, 
and  were  easily  made  impregnable  against  an 
army  of  equal  force  and  equipment.  Towers  at 
angles  of  quadrangular  defenses,  and  to  protect 
gates  of  entrance,  exit,  or  for  sallies  upon  an 
enemy,  were  supplied  with  lifting  or  draw- 
bridges, and  mines  and  tunnels  were  excavated 
under  the  ditch  itself  for  more  ready  surprise 
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of  a  careless  adversary.  Caesar  describes  a  mine 
which  he  advanced  beneath  both  ditch  and  wall, 
supporting  the  wall  with  timber  until  he  could 
fill  the  shaft  with  dry  branches,  and  upon  set- 
ting all  on  fire,  the  wall  crumbled,  and  he 
stormed  the  breach. 

Great  machines  were  made  by  which  to  reach 
engirdling  camps,  or  crush  assailants  who  at- 
tempted to  bridge,  or  fill  the  ditch,  and  thus 
gain  access  to  the  wall  summit  by  scaling  lad- 
ders, when  unable  to  force  the  gates.  The  cata- 
pult and  ballista  were  two  of  these,  which,  on 
the  principle  of  the  spring-board  and  sling,  and 
the  increased  length  of  its  vibrating  arm,  the 
radius  of  its  centrifugal  force,  would  hurl  heavy 
stones  at  a  great  distance  and  send  blazing  balls 
of  tallow,  or  pitch,  congreve-rocket-like,  to 
destroy  a  hostile  camp. 

To  meet  these  mighty  forces,  corresponding 
engines  of  swinging,  battering  timbers,  called 
*'^rams^  from  the  device  curiously  shaped  in 
front,  would  strike  a  blow  equal  to  the  force  of 
a  30-pound  shot,  powder-driven.  Movable 
towers,  protected  by  wet  hides  from  fire,  were 
advanced,  putting  its  archers  upon  a  level  with 
those  upon  the  city  wall.  Titus,  at  the  siege  of 
Jerusalem,  brought  such  towers  suffilciently  near 
that,  with  grouped  lances  and  timbers,  he 
bridged  the  intervening  distance  and  fought  on 
the  city  wall  itself. 

With  the  increase  of  territorial  domain,  sub- 
ordinate but  correlated  military  engineering  had 
its  special  province.  Territorial  boundaries, 
moimtain  passes,  sharp  defiles,  river  fords,  and 
watercourses,  had  to  be  guarded  by  detached 
outworks,  and  these  must  have  close  relation, 
each  to  the  next  in  order.  Swamps,  impervious 
to  mounted  or  heavily  armored  men,  were  util- 


ized, and  their  narrow  approaches,  or  shallow 
portions,  were  so  fashioned  and  guarded  as  to 
keep  assailants  from  fire-range  upon  defenders. 
Outlying  summits  were  made  signal  stations, 
both  against  herds  of  wild  beasts,  which  in  early 
times  were  as  dangerous  to  flocks  and  herds  as 
robbers  or  hostile  invaders  were  to  the  inhab- 
itants themselves.  Bonfires  and  flaming  torches, 
as  well  as  a  chain  of  vocal  and  flag-shaking^ 
sentries,  became  adjuncts  to  a  better  external 
defense.  Caesar  had  ^soldiers  who  shouted  to 
each  other  until  the  alarm  reached  his  camp, 
through  a  great  distance.®  The  ancient  Per- 
sians, and  later  the  Scotch  and  Swiss,  were 
noted  for  this  signal  service,  but  no  experience 
of  the  kind  has  such  memorial  emphasis  as 
that  described  by  the  Hebrew  prophet  Isaiah, 
who  saw  in  the  system  of  his  own  people  the 
forecast  of  a  distant  future,  when  *the  watch- 
man, from  peak  to  peak,  should  see  eye  to  eye, 
and  together  lift  up  the  voice**  in  jubilant  re- 
joicing over  universal  peace  to  be  proclaimed 
the  world  around. 

Before  treating  upon  fortifications  proper, 
within  the  limits  of  this  article,  there  are  sub- 
sidiary defenses,  pro  and  con,  which  have  an- 
tiquity for  their  use,  and  the  latest  of  modern 
battlefields  for  their  equally  advantageous  appli- 
cation to-day.  Their  names  are  familiar  as 
household  words,  and  yet  are  generally  treated 
as  simple  types  of  barbarous  usage,  before  fire- 
arms and  the  sphere  of  smokeless  powder  and 
electricity  alike  defied  stone  and  iron  defenses, 
and  sent  destructive  missiles  beyond  human  aim 
and  human  sight.  A  few  plain  illustrations  in- 
dicate many  which  had  effective  use  during  the 
American  Civil  War  of  1861-5. 

The  diagram  includes  the  following: 


b. 


(a)  A  parapet  forming:  the  front  of  a  modern  fort,  with  fascines,  behind  which  earth  is  packed  as  they 
rise,  one  upon  the  other,  and  are  locked  into  the  trampled  or  rammed  earth  by  hoop-poles  or  common  sticks, 
the   fascine  being  but   a   bundle  of  sticks,   hooped,   or  tied   with    chain   or   rope. 

(b)  The  Chevaux-de-frise,  an  iron  cylinder,  or  a  trimk  of  a  tree,  filled  with  spikes  of  iron  or  wood, 
to   which,   in   case    of   wood,    sword  blades,    and    bayonets   may   be   applied. 

(c)  Inclined  and  sharpened  posts,  really  an  inclined  palisade,  or  stockade  material,  fastened  to  the 
earth,  and  its  parts  fastened  together  by  chains  or  ropes. 

(d)  A  basket,  open  at  both  ends,  made  by  inserting  stakes  in  the  ground  in  a  circle,  braiding  them 
by  willow,  or  other  flexible  green  wood,  and  when  filled  with  earth,  forming  material  for  building  a  para- 
pet,   or   strengthening  a   low    breastwork. 

ie)   A  sample  of  felled  trees,  across  roads,  creeks,  ravines,   and  obstructire  to  approach  by  horse  or  foot. 

(/)  A  species  of  hurdles,  when  horizontal  sticks,  or  poles,  vertical  or  horizontal,  arc  interlaced  by  willow, 
brush,  or  modern  wire  (as  in  Cuba),  making  a  fcAce  of  stout  resistance,  and  holding  assailants  under 
deadW  fire. 

The  farmer's  common  barrow    also  was  utilized  extensively. 
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All  these  'obstacles^  have  been  utilized  in 
filling  a  surrounding  ditch  to  prepare  the  way 
for  storming  the  fort  itself.  Only  old  soldiers 
who  participated  in  the  American  Civil  War,  or 
the  Spanish  war,  can  realize  the  extent  of  their 
use  in  actual  service,  and  Caesar  himself,  when 
establishing  winter  quarters,  writes:     having 


bastion  system,  which  must  under  no  conditions 
be  neglected  in  any  defense  against  a  superior 
force. 

The  Bastion. —  The  profile  thus  noticed  ob- 
tains throughout  the  fort,  even  when  it  assumes 
other  forms  than  that  of  the  simple  quadrangle. 
The  pentagon  and  hexagon  have  generally  been 


A. —  B.  Leycl  of  parade  ground,  occupied  by  buildings  and  by  bomb-proof  magazine  and  hospital,  so 
far  as  the  same  are  not  included  in  chambers  beneath   the  parapet. 

(i)  The  interior  slope  of  the  parapet,  on  a  slight  incline  for  easy  ascent,  or  with  steps,  and  these 
In'oken    at    intervals    for   entrance   to    chambers    beneath. 


(a)  Level  ground,  or  platform  {terre-plein) ,  for  troops  supporting  guns. 

(3)  A  step   (•  '    - 

(4)  Parapet. 

(5)  Exterior  slope  of  parapet 


A  step   {banquette)    for  gun. 


(6)  A  facing  of  wood,  or  masonry,  or  of  fascines  linked  into  the  earth  as  it  is  built  (see  Obstacles,  a), 
to    hold    the    parapet    in    place,    and    called    the    revet  ment. 

(7)  A  narrow   shelf,   path,   or   berme,   between   parapet  and  ditch. 

(8)  The  side  of  ditch  next  to  parapet,  scarped  down  at  an  angle,  and  therefore  called  the  scarp  or 
escarp. 

(9)  The   ditch  itself,   and    faced   with   masonry-  in  permanent  works. 

(10)  The  opposite  side  of  the  ditch,  and  therefore  called   the   counter-scarp. 

(11)  A  path,  or  border  (berme),  commanded  by  rifles  from  the  parapet  and  used  for  defending  the 
interior  slope  of  the  glacis,  and  for  sallies  through  openings  outward,  or  beneath,  and  called  the  covered 
way. 

(13)  The  superior  slope  of  the  covered  way,  called  the  gJacis  because  of  its  nnooth  descent  to  the 
general    stirface    without    the    fort. 

(13)  Abattist  felled  trees,  with  shortened  and  sharpened  branches,  directed  outward,  with  the  butt 
securely  fastened  at  head  of  the  glacis. 


cut  young  trees  and  bent  them,  by  means  of  their 
nirnierous  branghes  extending  on  the  sides,  and 
the  quick  briars  springing  up  between  them, 
made  these  hedges  present  a  fortification  like  a 
wall,  through  which  it  was  not  only  impossible 
to  pass,  but  even  to  penetrate  with  the  eye.®  It 
will  be  noticed,  later,  that  at  the  battle  of 
Franklin,  Tenn.,  during  the  Civil  War,  prickly 
osage-orange  was  a  material  factor  in  a  success- 
ful  defense.  * 

Fortifications  Proper. —  Impregnable  for- 
tresses no  longer  exist.  All  along  the  trend  of 
history  the  term  has  been  fanciful  and  merely 
relative.  Even  Gibraltar,  as  an  isolated  fortress, 
aside  from  its  political  and  moral  force,  bas  its 
military  value  as  a  well  located  rendezvous  for 
troops  and  shipping,  and  the  theoretical  guardian 
of  the  passage  from  the  Atlantic  to  the  Mediter- 
ranean Sea.  Of  this  passage,  it  has  no  supreme 
control,  without  a  sumcient  naval  con- 
tingent. In  all  other  respects,  It  simply  de- 
fends itself,  with  no  interior  at  its  back,  and 
when  without  control  of  the  sea,  by  fleets,  im- 
prisons a  valuable  garrison.  In  modern  times 
the  stationary  must  yield  to  the  mobile.  The  art 
of  destruction  is  more  potent  and  far-reaching 
than  the  skill  of  man  to  preserve  his  own  work- 
manship. 

Reference  has  been  made  to  towers,  as  well 
as  walls,  and  even  after  the  invention  of  gun- 
^wder.  systems  of  defense,  as  well  as  isolated 
Torts,  nad  their  progressive  development,  in 
which  the  United  States  followed  European 
antecedents  and  the  progressive  systems  of  one 
ffeneral  type  until  the  Crimean  war  largely  revo- 
lutionized modern  practice.  A  single  profile  of 
a  cross-section  of  defenses,  as  matured  during 
more  than  two  centuries,  is  sufficient  for  this 
article,   with   an   accompanying   sketch   of   the 


used,  leaving  to  the  province  of  a  dimple  redoubt 
the  -simpler  outline  of  defense.  Very  early  pro- 
sections  were  built  out  from  these  fortified  posi- 
tions, at  their  angles,  hence  their  name,  bastion , 
to  give  a  wider  range  ot  outward  fire,  as  well 
as  a  more  direct  flanking  fire,  along  the  walls 
QpyefdJby  these  urojectionfi.  These  walls  were 
caUed  carfains.  The  containing  lines  of  the 
saufin't  angle  were  called  faces,  and  the  lines 
connectkisf  the  faces  with  the  main  wall  were 
properly  called  flanks. 

Before  these  curtains,  or  main  walls,  minor 
defenses  were  added,  whether  ravelin  or  tentiUe, 
and  these  might  be  again  covered  by  ditch  and 
glacis,  subordinate  to  but  protected  by  the 
superior  fire  from  the  main  position.  A  diagram 
of  the  simple  bastion,  similar  to  those  in  use 
around  Washington  in  1 861-5,  and  connnon  to 
all  modern  works,  is  added. 

Inland  Positions. —  Isolated  defensive  posi- 
tions of  inferior  type  nave  been  sufficiently 
noticed.  Their  history  is  common  to  every 
mature  reader.  Transient  and  movable  defenses 
will  be  noticed  in  connection  with  army  move- 
ments, although  earth  defenses  already  partake 
of  the  character  once  referable  only  to  walls  of 
solid  masonry.  As  against  a  foreign  enemy,  the 
United  States  has  more  need  of  coast  defenses 
than  many  other  nations,  as  her  commercial  cen- 
tres are  largely  upon  the  sea ;  but,  as  a  nation^- 
her  capital  may  be  classed  with  those  of  other 
countries,  which  look  to  frontier  defenses  for 
a  substantial  protection  against  foreign  attack. 
But  forts,  on  a  frontier,  may  be  ignored,  turned, 
left  in  the  rear,  as  when  Paris  was  taken,  while 
idle  thousands  of  her  defenders  were  lost  to  the 
national  defense.  Hence  isolated  capitals  and 
commercial  inland  cities  must  have  detached,  but 
closely  related  outer  defenses,  beyond  the  resdi 
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of  immediate  assault  or  bombardment  by  an  in- 
vading enemy. 

During  the  American  Civil  War,  when  in- 
ternal forces  attempted  the  capital,  the  city  of 
Washington  furnished  the  best  type  of  a  city  so 
assailed ;  43  forts  and  batteries,  and  36  addi- 
tional batteries,  mounted  99  rifled  cannon  in 
embrasures  and  25  in-barbette,  as  well  as  113 
smooth-bore  in  embrasures  and  147  in-barbette, 
making  a  total  of  384  guns.  But  additional  plat- 
forms were  erected  and  made  ready,  so  that  a 
lotal  of  743  guns  could  confront  any  new  phases 
of  attack.  By  direction  of  Gen.  Scott,  then  in 
command,  the  writer  was  directed  to  visit  all 
these  works  during  their  establishment,  and  :  t 
the  time  opposing  forces  were  displaying  their 
flag  upon  Munson  Heights,  within  view  from 
the  outer  works.  The  cordon  of  forts,  batteries, 
stockades,  block-houses,  redans,  and  bridge- 
heads was  complete. 

Sea  Coast  Positions. —  Sea  coast  defenses, 
from  earliest  times,  have  been  of  massive 
masonry.  Many  that  still  frown  innocently  upon 
the  American  coast,  between  Boston  and  New 
Orleans,  are  chiefly  monumental  of  obsolete  de- 
fenses against  hostile  fleets.  Two  or  three  tiers 
of  guns,  in  as  many  series  of  arched  chambers, 


the  most  obdurate  to  defy  deep  penetiadoo. 
And  now,  upon  the  British  as  well  as  the 
American  coast,  modest  mounds  or  piles  of  sand 
present  a  ver^  indistinguishable  target,  while,  to 
the  nearer  view,  the  abundance  of  wild  grass, 
daisies,  buttercups,  and  tansy,  is  its  only  reliev- 
ing feature.  And  yet  behind  each  sand  pile,  in 
separate  sections,  each  for  a  single  gun,  is  la 
be  found  the  most  formidable  land  defense  of 
modern  times.  The  former  ^42-pounder*  of  the 
casemate  and  the  main  battery  of  a  ship-of-the- 
line,  and  weighing  but  8,750  pounds,  is  replaced 
by  a  gun  40  feet  in  length,  weighing  58  tons,  and 
capable  c2  sending;  a  sLJ^  of  more  than  one  half 
a  ton,  charged  by  475  pounds  of  powder,  nearly 
or  quite  7  miles,  once  each  3  minutes. 

A  quick  release  drops  the  z^n  below  the 
parapet  for  reloadin^r.  Each  battery,  however 
many  guns  may  fall  within  its  control,  is  oper- 
ated at  will,  as  if  but  a  single  piece  were  in 
position.  A  revetment  of  solid  masoniy  holds 
the  sand  piles  in  position,  and  beneath  the  gun- 
carriages,  which  are  exposed  to  the  weather,  arc 
the  necessary  passages  which  communicate  with 
all  sections  of  the  battery.  Magazines  and  tack- 
ling for  handling  shot  and  shell  are  p.Iso  under 
bomb-proof  cover,  and  both  placement  and  inde- 
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called  casemates,  with  a  fourth  row  mounted 
upon  the  exposed  parapet,  or  rampart,  were  ex- 
pected to  cope  successfully  with  the  old  120-gun 
ship-of-the-line.  Fort  Moultrie,  in  rude  form, 
in  1776,  withstood  resistance,  with  log  ramparts, 
better  than  with  later  ones  of  stone,  as  in  1861, 
when  sand  ba|fs  were  introduced  to  support  its 
powers  of  resistance. 

Modern  guns,  supplied  with  new  explosives, 
shatter  the  hardest  rock  and  splinter  the  t  lughest 
timber.  The  earth  alone,  and  especially  sand, 
will  disarm  the  penetrating  projectile  of  the 
present  day.  A  single  illustration  harmonizes 
with  the  advent  of  the  n^^^v  system.  Upon  the 
trial  of  the  first  81 -ton  gun,  built  at  the  Wool- 
wich Machine  Shops,  near  London,  a  mound  of 
sand  was  erected  on  the  proving  grounds  against 
the  Thames  embankment.  Six  times  a  bolt  ot 
1.300  pounds  was  fired,  increasing  the  powder- 
charge  from  170  to  nearly  300  pounds.  When 
the  last  bolt  was  dug  from  the  butt,  it  had 
entered  but  47  feet,  5  feet  under  the  surface  of 
the  sand. 

Standard  tables  have  long  been  under  consid- 
eration to  indicate  the  comparative  resistance  of 
earths  and  gravel,  but  in  all  cases,  sand,  which 
quickly  closes  upon  what  it  receives,  has  been 


pendent  action  of  each  piece  are  complete.  At 
suitable  distance,  but  within  a  practical  com* 
munity  of  range  through  adjustable  range-find- 
ers, sand  *pits*>  for  mortars  are  located.  Each 
mortar  revolves  upon  its  own  platform,  and 
groups  of  fours,  in  closely  related  pits,  can  be 
handled,  through  signal  communication,  in  con- 
nection with  the  heavy  gun  batteries,  and  com- 
mand a  joint  delivery  of  fire  upon  the  same  hos- 
tile fore:!.  As  with  the  gun  placements,  each 
mortar  pit  is  independent,  in  magazine  and  other 
appliances,  for  efficient  service. 

Floating  Batteries. —  The  battleship  as  well 
as  the  stone  fort  has  also  changed  character,  and 
become  a  floating  steel  fortress.  An  encircling^ 
squadron,  in  concave  formation,  can  concentrate 
a  weight  of  metal  upon  an  exposed  land  defense 
that  cannot  be  returned  by  a  full  equivalent. 
Other  floating  batteries,  the  peer  of  any,  must 
intervene  in  support  of  the  land  defense,  with 
auxiliary  *Horpedo  boats'*  and  ^^destroyers.* 
The  contingency  of  landings  to  take  open  bat- 
teries, in  their  rear,  is  increased  by  swift  steam 
transportation,  and  the  gravity  of  defense  is 
more  serious  in  proportion  as  a  nation,  having  a 
large  coast  to  defend,  has  distant,  dependent  ter- 
ritory, equally  demanding  a  mobile  naval  force 
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for  its  defense.  The  submarine  boat,  the  dir- 
igible balloon,  and  wireless  telegraphy,  menace 
modern  commercial  ports  with  visitations  only 
less  fatal  than  those  of  the  earthquake  and 
volcano. 

Fieid  Fort%iication3, —  This  branch  of  military 
engineering  has  a  duplex  character^  but  of  quite 
uniform  general  requisites.  They  may  either 
constitute  the  chief  defense  of  a  city,  or  neutral- 
ize the  numerical  superiority  of  an  enemy  in  the 
field  by  wise  adjustment  of  their  lines.  Two 
illustrations  are  suggestive  of  their  value: 

On  5  April  1862,  when  both  officers  and  men 
were  alike  inexperiened  in  operations  of  war, 
between  large  armies  and  over  extended  twri- 
tory,  remote  from  their  general  base,  the  Fed- 
eral army  was  confronted  at  Pittsburg  Landing, 
Tenn.,  by  a  largely  superior  force  under  com- 
mand of  Gen.  Albert  Sydney  J,ohnson,  of  the 
Confederate  army.  Skirmishing  occurred  during 
the  day ;  but  Gen.  Grant,  the  chief  Federal  com- 
mander, believing,  as  he  advised  his  superior. 
Gen.  Halleck,  and  states  in  his  < Memoirs,^  that 
there  was  hardly  the  slightest  possibility  of  at- 
tack, as  reinforcements  were  on  the  way  to  his 
support,  failed  to  entrench.  On  the  following 
morning,  an  attack  was  made  in  force,  driving 
the  Federal  army  back  to  the  Tennessee  River, 
where  the  arrival  of  Gen.  Buel's  division  alone 
averted  a  serious  disaster.  Neither  Gen.  Grant 
nor  Gen.  Sherman  committed  a  similar  error  of 
judgment  later  in  the  war. 

On  30  Nov.  1864  Major-Gen.  John  M.  Scho- 
field  retired  from  Pulaski,  closely  followed  by 
the  two-fold  superior  army  of  Gen.  Hood. 
After  fighting  daily  for  three  weeks,  and  after 
frequent  rains,  leaving  with  night  he  marched 
directly  to  the  city  of  Franklin,  Tenn.,  where 
in  the  bend  of  the  Harpeth  River,  he  gave 
battle.  Between  morning  and  3  o  clock  of  that 
afternoon,  when  the  combined  Confederate  di- 
visions made  an  impetuous  assault,  his  wearied 
soldiers  had  so  utilized  the  shovel,*  pick,  fence- 
rails,  locust  trees,  and  osage-orange  hedges  that, 
behind  their  shelter,  he  repulsed  the  assault,  in- 
flicted a  loss  of  nearly  7,000  men  upon  his  adver- 
sary, including  12  general  officers,  in  killed, 
wounded  and  captured,  and  safely  fell  back 
upon  Gen.  Thomas,  at  Nashville,  with  a  loss  of 
but  20  wagons  and  less  than  half  the  casualties 
of  his  opponent 

Similar  entrenchments  had  their  ancient  types 
in  those  of  Caesar,  who  invariably  established  nis 
camp  within  a  quadrangle  surrounded  by  a 
rampart  of  the  height  of  from  7  to  9  feet,  with 
gates  on  four  sides,  and  sufficiently  large  in 
area  to  include  all  animals  and  supplies  belong- 
ing to  his  command.  On  one  occasion,  seeking 
winter  quarters,  he  carried  a  parapet,  with  ditch, 
16  .miles,  from  Lake  Geneva  to  Mount  Jura,  15 
feet  high,  and  with  various  small  redoubts  on 
the  line,  so  that  practically  he  multiplied  his 
numerical  strength  three-fold.  In  modern  times, 
the  Crimean  war  introduced  a  system  of  earth- 
works which  withstood  a  heavy  fire  before 
which  granite  walls  had  crumbled. 

Reduction  of  Fortified  Positions. —  Field 
works,  against  a  fortified  position,  assume  an  at- 
titude of  counter-defense,  as  well  as  a  cover  for 
siege  or  assault.  The  relative  strength  of  the 
assailing  force  belongs  to  another  branch  of  the 
military  art:  but  it  must  be  proportionately 
greater,  as  tne  circumference  of  the  investment 
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enlarges,  and  must  prove  able,  at  any  vital  poinlp 
to  meet  any  sally  of  the  garrison,  either  by 
numerical  superiority,  or  its  equivalent,  in  arti- 
ficial defense.  Inequalities  of  the  ground,  com- 
manding summits,  a  safe  communication  with 
the  base  of  supply,  are  strategic  conditions ;  but 
all  are  parts  of  the  position  to  be  assured.  After 
estimatmg  accurately  the  intervening  distance, 
and  at  what  nearer  approach  the  encircling  ditch 
may  be  filled,  or  bridged,  for  assault,  the  advance 
begins.  A  mortar  battery  in  the  rear,  or  guns 
in  an  elevated  position,  may  play  upon  the  in* 
tervening  space  to  protect  the  pioneers  in  locat- 
ing rifle-pits,  while  establishing  the  first  line 
of  works.  The  general  advance,  as  thus  in- 
itiated, is  tliat  of  a  ship  beating  against  the  wind, 
and  the  zig-zag  course  adopted  borrows  its 
name,  traverse,  from  marine  usage.  Successive 
files  of  men  dig  these  traverses,  throwing  the 
earth  outward  to  the  front,  as  a  cover  from  fire, 
and  thereby  open  a  way  for  the  advancement  of 
guns,  as  well  9s  of  engineers  and  troops.  A 
second  line,  parallel  with  the  first,  is  opened  to 
the  right  and  left,  whereguns  are  at  once  placed 
in  position.  A  third  line,  or  parallel,  is  so 
planned  as  to  place  the  defensive  works  at  the 
mercy  of  the  besieger.  At  Yorktown,  Va.,  in 
1 78 1,  with  a  river  base  and  no  sufficient 
escape  by  sea,  the  effectivaiess  of  the  ad- 
vanced parallel  compelled  surrender.  At  York- 
town,  in  1862,  with  works  open  at  the  rear  for 
retreat,  the  scientific  soldier  in  command  rightly 
assumed  that  the  scientific  soldier  at  his  front 
would  attempt  no  assault  until  his  third  line  was 
perfected  and  armed.  Hence,  he  wasted  the 
ammunition  of  the  besieger  to  the  last  safe  limit, 
and  withdrew  his  own  force  in  good  order,  to 
suit  himself. 

To  this  suggestive  summary  of  fortifications, 
for  the  unprofessional  reader,  must  be  added  the 
statement,  that  topographical  and  geographical 
features  largely  dominate  in  matters  of  attack 
or  defense.  Boundary  lines,  whether  of 
mountain  or  river;  interior  or  coastwise  posi- 
tions; the  control  of  only  one  or  of  both  banks 
of  a  navigable  river,  give  character  to  defenses 
and  methods  for  their  reduction.  Notable  illus- 
trations are  found  in  the  Dardanelles,  the  en- 
trance to  the  Baltic  Sea,  the  Suez  Canal,  and, 
prospectively,  of  vast  moment,  the  Inter-Oceanic 
Canal  in  Central  America.  In  proportion  as 
Nature  lends  her  secrets  of  omnipotent  power 
to  the  inventive  p^enius  of  man,  so  will  fortifica- 
tions change  their  forms  and  relations  until  na- 
tions shall  control  the  secret  which  should 
inspire  all  such  warlike  devices,  that  of  substan- 
tial and  universal  fraternity  and  peace. 

Henry  B.  Carrtngton,  U.  S.  A. 

Fortifications,     Modem     Seacoast      The 

modern  science  of  seacoast  fortification  wrought 
marvelous  changes  during  the  years  intervening 
from  1893  to  1903.  All  the  great  maritime 
nations  expended  enormous  sums  of  money  to 
better  fortify  their  coast  lines.  The  United 
States  after  16  years  of  labor  practically  com- 
pleted, during  the  summer  of  1903,  the  most 
costly  and  the  most  substantial  and  powerful 
system  of  seacoast  fortifications  in  the  world. 
The  great  improvements  made  during  the  latter 
part  of  the  19th  century  in  the  construction  of 
heavy  guns  rendered  it  necessary  to  revise  the 
system  of  fortifications  formerly  in  vogue.  Iron 
and  steel  turrets  have  taken  the  place  of  masonry 
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on  exposed  sites,  where  earth  cannot  be  employed 
to  adyantage.  These  turrets  are  revolving 
cupolas  with  spherical  roofs,  and  in  most  in- 
stances even  the  largest  guns  are  mounted  on 
disappearing  carriages.  This  is  essential  since 
the  forts  are  now  called  upon  to  prove  their 
prowess  against  steel-plated  warships. 

Great  Britain  concluded  the  rebuilding  of 
her  forts  with  iron  and  steel  as  long  ago  as 
1880,  at  a  cost  of  $37,000,000  for  nine  harbors 
alone.  At  Dover,  England,  solid  iron  turrets  of 
enormous  thickness  have  been  built  to  carry  two 
80-ton  guns  to  each  turret.  Steel  cupolas  of  the 
Gruson  pattern  to  the  number  of  28  have  been 
constructed  since  1890  in  various  harbors  of 
Germany,  Austria,  Belgium  and  Holland.  In 
1900  the  Italian  government  placed  an  order  for 
two  of  these  cupolas  to  mount  two  120-ton 
Krupp  guns  each,  for  the  defense  of  the  naval 
station  at  Spezzia.  The  order  was  conditioned 
on  a  test  shield  or  segment  of  the  cupola  resist- 
ing three  shots  of  the  Armstrong  loo-ton  gun  — 
a  test  which  it  successfully  withstood,  though 
the  same  gun  had  pierced  every  other  known 
form  of  construction. 

The  20th  century  fortifications  of  the  United 
States  seacoast  finished  in  1903  are  excelled 
by  those  of  no  other  nation  in  the  world.  The 
work  was  outlined  if  not  actually  begun  in  1886, 
when  a  board  of  military  engineers  proposed  a 
system  of  steel  turrets,  armored  casements,  bar- 
bette batteries,  mortar  and  floating  batteries,  and 
submarine  mines.  So  rapid  was  the  advance 
of  military  progress  that  the  original  plans  were 
largely  changed  and  modified.  The  vastness  of 
this  work  and  the  great  cost  can  be  imagined 
when  America  has  5,558  miles  of  seacoast  de- 
manding protection  of  the  most  improved  kind. 
Between  1886  and  1903,  three  fourths  of  the 
work  was  finished,  and  yet  huge  rifles  and 
mortars  to  the  value  of  $15,000,000  were  required 
to  complete  the  undertaking.  A  modem,  high- 
power  coast-defense  gun  is  a  huge  and  elaborate 
machine,  the  effective  management  of  which 
requires  great  skill.  A  single  12-inch  rifle  for 
one  of  the  modern  forts  cost  $45,000,  its  carriage 
$41,000,  and  the  emplacement  of  concrete  in 
which  it  stands  $60,000,  or  a  total  initial  cost 
of  $146,000.  The  total  expense  for  each  modern 
fortress  amounts  to  over  $2,000,000.  The  20th 
century  fortress  is  not  a  walled  enclosure  as  of 
old,  but  a  hole  in  the  ground,  or  rather  a  series 
of  holes  called  emplacements,  built  of  concrete, 
and  each  of  them  containing  one  or  more  guns. 
No  lofty,  menacing  structure  strikes  the  eye 
of  the  observer  who  approaches  the  works,  but 
instead  there  is  likely  to  be  rolling  greensward 
with  shrubbery,  suggesting  rather  the  skill  of 
the  landscape  gardener  than  that  of  the  military 
engineer.  The  real  protection  consists  of  30  feet 
of  iron  and  masonry  and  30  feet  of  earth,  which 
form  a  plane  sloping  outward,  so  that  any  pro- 
jectile striking  is  promptly  buried  or  glances  off 
harmlessly. 

Fort  Warren,  on  Georgies  Island,  in  the 
harbor  of  Boston,  Mass.,  which  is  one  of  the 
most  notable  fortifications  in  the  world,  has  an 
armament  of  30  guns  and  mortars.  Several  of 
the  guns  are  12-inch  rifles,  but  the  exact  char- 
acter of  the  armament  is  kept  carefully  secret 
by  the  military  authorities.  The  mortars  are 
arranged  behind  the  cannon  and  are  capable  of 
throwing  explosive  .shells  for  a  distance  of  three 
miles,  and  with  sufficient  accuracy  to  destroy  a 


vessel  at  that  distance.  The  projectiles  carry 
an  enormous  charge  of  maximitc  which  is  three 
times  as  powerful  as  gunpowder.  Over  600  of 
these  mortars,  each  of  12-inch  calibre,  are  dis- 
tributed among  the  various  coast  fortifications. 
They  are  a  vast  improvement  on  the  old-style 
mortars  of  cast  iron  with  steel  hoops.  A  mortar 
of  the  new,  modern  type  is  13  feet  long  and 
weighs  nearly  30,000  pounds,  and  requires  a 
charge  of  125  pounds  to  send  its  conical  pro- 
jectile on  its  deadly  mission.  Weapons  of  this 
character  have  not  yet  undergone  a  test  in  actual 
war.  The  modem  12-inch  rifle  is  40  feet  l6ng. 
weighs  104,000  pounds,  requires  a  charge  of  520 
pounds,  and  fires  a  1,000-pound  projectile  a  dis- 
tance of  9  miles,  with  a  velocity,  upon  leaving 
the  muzzle,  of  2,100  feet  per  second.  The  12-inch 
giin  could  send  the  same  projectile  14  or  15 
miles,  if  the  myzzle  was  sufficiently  elevated,  but 
it  would  be  useless  in  aiming  at  an  enemy  who 
is  beyond  the  limit  of  vision,  for  a  ship  is  out  of 
sight  only  seven  miles  away  owing  to  the  cur- 
vature of  the  earth.  These  guns  shoot  three 
kinds  of  projectiles.  One  is  the  so-called  armor- 
piercing  shot,  which  is  nearly  solid,  having  only 
a  small  cavity  to  contain  a  high  explosive.  The 
second  is  the  armor-piercing  shell  which  has  a 
larger  cavity  so  as  to  contain  more  of  the  explo- 
sive. The  third  is  the  torpedo  shell,  which  is  in 
effect  a  torpedo,  having  thin  walls  and  contain- 
ing a  large  bursting  charge  of  maximite.  This 
explosive  is  a  govertm:ient  secret  so  far  as  its 
composition  is  concerned.  Most  of  the  great 
rifles  are  mounted  upon  disappearing  carriages, 
so  they  are  safe  from  the  fire  of  the  enemy 
except  at  the  very  moment  of  firing.  When  its 
fire  has  been  delivered  the  gun  is  lowered 
promptly  below  the  parapet,  and  after  being 
reloaded  is  uplifted  again  to  the  firing  position. 

At  Fort  Wadsworth,  on  Staten  Island,  N.  Y., 
at  The  Narrows,  is  located  another  almost  per- 
fect system  of  coast  defense,  which  is  regarded 
by  army  officers  as  a  model  or  typical  artillery 
station.  The  fortification  consists  of  three  sep- 
arate batteries  or  groups  of  guns  —  one  battery 
of  five  8-inch  guns  and  two  of  two  lo-inch  ^uns 
each,  a  fire  commander's  station,  three  position 
finding  stations,  a  power  and  electric  plant,  a 
storage  battery  plant  of  60  cells  for  storing  of 
light  and  power  for  the  stations  when  the  main 
power  plant  is  not  in  operation  (for  example, 
if  it  should  be  wrecked  by  a  shell),  two  electric 
searchlights  of  60,000  candle-power  beam  and 
wires  connecting  the  electric  plant  with  all  parts 
of  the  fortification  and  connecting  the  stations  bj- 
telephone. 

The  War  Department  has  prepared  the  ac- 
companying diagram  to  illustrate  the  system  of 
control  in  the  typical  artillery  station.  The  dia- 
gram is  not  arranged  particularly  for  the  works, 
at  Fort  Wadsworth.  In  command  of  this  forti- 
fication is  a  fort  commander.  Under  the  fort 
commander  are  two  fire  commanders,  each  being 
in  control  of  three  groups  of  guns.  Each  group 
in  the  diagram  is  composed  of  three  guns,  but 
the  number  may  be  more  or  less.  Generally  it 
is  the  number  which  one  officer  can  supervise 
efficiently  in  action.  Each  of  these  officers  is 
called  a  group  commander.  Between  the  fire 
commanders  and  the  groups  of  guns  is  a  line 
of  range  finders  and  position  finders  under  a 
range  finder  commander  and^  position  finding 
officer.  Finally  each  gun  has  its  firing  crew  of 
three,  under  command  of  a  gun  director,  who 
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may  be  an  officer  or  a  non-commissioned  officer. 
The  guns  are  of  course  behind  emplacements. 
At  Fort  Wadsworth  nature  has  provided  a  nat- 
ural defense  in  a  high  hill  with  a  slope  terraced 
to  the  edge  of  the  water.  Behind  the  hill  the 
fortifications  are  constructed.  On  the  hill  above 
is  the  fort  commander's  station,  which  controls 
the  approaches  to  the  harbor.  The  telephone 
places  the  fort  commander  in  direct  communica- 
tion with  those  under  his  command.  The  print- 
ing telegraph,  unknown  in  the  days  of  the  Civil 
War,  is  also  used  in  the  scheme  of  communica- 
tion. The  fort  commander  sitting  in  his  station, 
communicates  his  orders  to  the  fire  commander 
by  telephone,  giving  information  as  to  the  gen- 
eral scheme  of  defense.  The  fire  commander 
communicates  with  the  range  finder  commander, 
and  then  on  down  the  line  to  the  group  com- 
mander and  thence  to  the  three  gun  directors 
under  him.  Under  this  system  the  fort  com- 
mander has  perfect  control  over  the  guns.  If  a 
hostile  fleet  approaches,  he  can  detect  it  from 
his  elevated  station  long  before  the  ships*  guns 
have  the  fort  in  range.  He  can  direct  the  atten- 
tion of  the  fire  commanders  to  it,  if  they  have 


the  front  sights  of  the  Spanish  guns  were  miss- 
ing. These  cannon  were  made  at  Spanish 
arsenals,  and  it  is  supposed  that  the  same  defect 
existed  in  the  guns  on  the  Spanish  warships, 
which  may  account  for  the  slight  damage  m- 
flicted  upon  American  ships  by  the  guns  of 
Spain. 

The  modem  system  of  scacoast  defenses  of 
the  United  States,  comprises  the  following  forti- 
fications : 

Fort  Foster,  Maine,  on  Gerrish's  Island,  in  Ports- 
mouth Harbor. 

Fort  Gorges,  Maine,  on  Hog  Island  Ledge,  in  Port- 
land Harbor. 

Fort  Preble,  Maine,  at  Spring  Point,  in  Portland 
Harbor. 

Fort  Scammel,  Maine,  on  House  Island,  in  Portland 
Harbor. 

Fort  Surk,  N,  H.,  at  Jerry's  Point,  in  PorUmouth 
Harbor. 

Fort  Warren,  Mass.,  on  Georgies  Island,  in  Boston 
Harbor. 

Fort  Strong,  Mass.,  at  Long  Island  Head,  six  miles 
from  Boston. 

Fort  Banks,  Mass.,  at  Grover's  Cliff,  near  Boston. 

Fort  Adams,  R.  I.,  on  Brenton's  Point,  near  New- 
port. 

Fort  Greble,  R.  I.,  on  Dutch  Island,  Narragansett 
Bay. 
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ABKANGEMENT  OF  FORT  BATTERY. 

Diagram  designed  by  the  War  Department. 


not  seen  it,  and  inform  them  with  what  guns  he 
wants  the  firing  on  it  opened.  In  accordance 
with  a  map  of  the  harbor  which  lies  before  him 
he  can  direct  that  these  guns  be  turned  against 
a  certain  target  or  ship.  The  fire  commanders 
will  transmit  his  order  to  the  position  finding 
officers,  who  will  indicate  the  position  and  range 
to  the  group  commanders.  Then  the  guns  will 
be  aimed  and  fired.  The  position  finder  occu- 
pies the  most  important  station,  because  upon 
the  accuracy  of  his  work  depends  the  eflFective- 
ness  of  a  shot  which  will  cost  the  government 
$1,000  and  possibly  cost  the  enemy  $2,000,000 
or  the  value  of  a  modem  warship.  In  aiming 
the  guns  allowance  is  made  for  the  moving 
enemy  and  for  the  force  of  the  wind.  The  firing 
is  done  by  stop-watch  and  every  second  of  time 
is  important. 

At  the  outbreak  of  the  Spanish-American 
war,  the  government,  owing  to  the  parsimony 
of  Congress,  possessed  no  smokeless  powder. 
In  July  1903,  millions  of  pounds  of  this  explosive 
were  safely  stored  at  the  various  seacoast  for- 
tresses. When  the  American  forces  took  pos- 
fession  of  the  fortifications  at  Havana,  many  of 


Fort  Wetherill,  R.  I.,  on  Conanicut  Island,  Narra- 
gansett  Bay. 

Fort  Hamilton,  N.  Y.,  at  The  Narrows,  New  York 
Harbor. 

Fort  Lafayette,  N.  Y.,  at  The  Narrows,  New  York 
Harbor. 

Fort  Michie,  N.  Y.,  on  Great  Gull  Island,  12  miles 
from  New  London,  Conn. 

Fort  Tompkins,  N.  Y.,  on  Staten  Island,  at  The 
Narrows. 

Fort  Wadsworth,  N.  Y.,  on  Suten  Island,  at  The 
Narrows. 

Fort  H.  G.  Wright,  N.  Y.,  on  Fisher's  Island,  en- 
trance to  Long  Island  Sound. 

Fort  Carroll,  Md.,  at  Seller's  Point  Flats,  Patapsco 
River. 

Fort  Howard,  Md.,  at  North   Point,  Patapsco  River. 

Fort  Smallwood,  Md.,  at  Rockpoint,  10  miles  from 
Baltimore. 

Fort   Hunt,  Va.,  Potomac  River. 

Fort  Washington,    Md.,   Potomac    River. 

Fort  Moultrie,  S.  C,  on  Sullivan's  Island  in 
Charleston  Harbor. 

Fort  Sumter,  S.  C,  in  Charleston  Harbor. 

Fort  Oglethorpe,  Ga.,  at   Savannah. 

Fort  Pulaski,  Ga.,  on  Cockspur  Island,  Savannah 
Harbor. 

Fort  Taylor,  Fla.,  at  Key  West. 

Fort  Barrancas,  Fla.,  near  Pensacola. 

Fort  Pickens,  Fla.,  on  Santa  Rosa  Island,  near 
Pensacola. 

Fort  Gaines,  Ala.,  on  Dauphin  Island,  in  Mobile 
Bay. 
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Fort  Morgan,  Ala.,  at  Mobile  Point. 

Fort  St.  Philip,  La.,  6$  miles  below  New  Orleans. 

Fort  San  Jacinto,  Texas,  near  Galveston. 

Fort   Rosecrans,   Cal.,  at   San   Diego. 

Forts  Miley,  Baker,  and  Winfield  Scott,  Cal.,  in 
Sail  Francisco   Harbor. 

Forts  Casey,  Columbia,  Lawton,  Walla  Walla  and 
Wright,  Wash.,  in  Puget  Sound. 

The  foregoing  are  the  new-type  fortifications 
and  in  addition  to  these  there  are  nearly  loo 
other  forts  along  the  Atlantic  and  Pacific  sea- 
coasts,  not  yet  remodeled  or  equipped  with  the 
modern  appliances  of  warfare.  See  Army  of 
THE  United  States;  Artillery;  Military 
Posts,  U.  S. 

Fortigucrra,  Niccolo,  ne-ko-l6'  for-te- 
gwa'ra,  Italian  poet  and  prelate:  b.  Pistoia 
7  Nov.  1674;  d-  Rome  17  Feb.  1735.  A  prelate 
at  the  court  of  Pope  Clement  XL  In  his  epic 
poem  ^Ricciardetto/  so-called  from  one  of  the 
Paladins  of  Charlemagne,  he  wished  to  show 
that  it  was  easy  to  imitate  Ariosto.  He  wrote 
the  first  canto  of  this  poem  in  one  night,  and 
continued  it  to  30  cantos.  It  appeared  (1738) 
under  the  name  of  Carteromaco,  w^hich  had  been 
assumed  by  the  author  during  his  life.  Its  prin- 
cipal excellence  consists  in  the  description  of 
situations.  His  short  poems  and  sonnets  are  to 
be  found  in  different  collections  of  Italian  poets. 

Fortu'itismCLat.  fors,  chance),  a  doctrine  or 
theory  of  causation  which  denies  the  existence 
of  a  final  end  or  object  in  the  course  of  things. 
Such  a  doctrine  in  the  domains  of  nature  results 
in  theories  such  as  that  of  Darwin,  who  has 
been  charged  with  denying  design  in  the  changes 
and  developments  of  organized  creatures,  that  is, 
the  design  of  a  single  controlling  mind,  namely, 
of  a  supernatural  creator.  The  opposite  to  for- 
tuitism  is  teleology  (q.v.),  which  is  the  theory 
of  a  final  end  or  object  in  the  processes  of  nature 
and  history,  as  resulting  from  the  plan  or  scheme 
originating  in  the  mind  of  the  Supreme  Being. 

Fortu'na  (Gr.  TvxiJ),  the  goddess  of  suc- 
cess. According  to  Hesiod  she  was  a  daughter 
of  Oceanus ;  according  to  Pindar,  a  sister  of  the 
Fates.  She  had  temples  at  Corinth,  Elis,  and 
Smyrna,  and  worshipped  in  Italy  before  the 
building  of  Rome,  and  had  a  celebrated  temple 
at  Antium,  in  which  were  two  statues,  which 
were  consulted  as  oracles,  and  gave  responses 
either  by  signs  or  by  lot.  She  had  also  a  temple 
at  Praeneste,  whence  she  was  called  Dea  Prcene- 
stina.  No  less  than  26  temples  were  erected  to 
her  in  Rome,  the  first  of  which  was  built  by 
Servius  TuUius.  She  is  generally  delineated 
with  two  rudders,  with  one  of  which  she  guides 
the  ship  of  prosperity,  with  the  other  that  of 
misfortune.  At  a  later  period  she  was  repre- 
sented w»ith  a  bandage  over  her  eyes  and  a 
sceptre  in  her  hand,  and  sitting  or  standing  on 
a  wheel  or  globe.  She  is  usually  dressed  as  a 
matron.  On  a  coin  of  the  Emperor  Geta  she 
is  represented  sitting  on  the  earth  with  her 
bosom  bare,  her  right  hand  resting  on  a  wheel, 
and  holding  in  her  left  hand,  resting  on  her  lap, 
a  horn  of  plenty. 

Fortunate  Islands.    See    Canary    Islands. 

Fortuna'tus,  a  German  collection  of  tales 
which  originated  about  the  end  of  the  15th  cen- 
tury, though  many  of  the  tales  and  legends  in- 
cluded in  it  are  of  much  older  date.  The  sub- 
stance of  the  book  is  that  Fortunatus  and  his 
sons  after  him  are  the  possessors  of  an  inex- 
haustible purse  of  gold  and  a  wishing-cap,  which 


however,  in  the  end,  prove  the  cause  of  thdr 
ruin.  The  moral  is  that  worldly  prosperity  alone 
is  insufficient  to  produce  lasting  happiness.  The 
oldest  printed  edition  of  the  book  now  extant 
bears  the  date  1509.  Later  German  editions 
mostly  bear  the  title,  ^Fortunatus,  von  seinem 
Seckel  und  Wunsch-hiitlein.^  It  has  been  re- 
printed in  the  third  volume  (1S46)  of  Stmrock's 
<  Deutsche  Volksbiicher.^  Versions  of  the  story 
have  appeared  in  French,  Italian,  Dutch,  Danish, 
Swedish,  and  even  Icelandic.  The  first  to  dram- 
atize the  subject  was  Hans  Sachs,  in  *Der  For- 
tunatus mit  dem  WunschseckeP  (1553),  after 
whom  comes  the  English  Thomas  Dekker,  with 
his  ^Pleasant  Coinedic  of  Old  Fortunatus^ 
(1600),  a  work  which  made  its  reappearance  in  • 
German  about  1620.  The  most  poetical  edition 
of  the  story  is  that  given  by  Tieck  in  his  ^  Phan- 
tasus.>  Consult  Schmidt,  in  Ersch  and  Gru- 
ber's  <Encyklopadic>   (Sec.  i.  Vol.  XLVI.). 

Fortune,  Robert,  English  author  and  bota- 
nist: b.  near  Berwick-on-Tweed,  England,  1813; 
d.  Scotland  16  April  1880.  He  learned  garden- 
ing in  early  life,  and  gained  a  position  in  the 
botanical  garden  at  Edinburgh.  In  1842  he  was 
appointed  collector  of  plants  for  the  Botanical 
Society  of  London  in  northern  China.  He  pub- 
lished the  results  of  his  inquiries  in  his  *Three 
Years'  Wanderings  in  the  Northern  Provinces 
of  China>  (1853)-  I"  1848  the  East  India  Com- 
pany engaged  him  to  visit  China  to  compare 
the  qualities  and  commercial  value  of  different 
kinds  of  tea.  He  visited  the  East  several  times 
afterward  and  published  an  account  of  his 
numerous  botanical  discoveries  in  ^Two  Visits 
to  the  Tea-countries  of  China^  (1852);  ^Resi- 
dence Among  the  Chinese,  Inland,  on  the  Coast, 
and  at  Sea>  (1857)  ;  ^Yedo  and  Peking>  (1863). 

Fortune  Bay.  By  the  fisheries  treaty  of 
1871  with  Great  Britain  (see  Fisheries  Ques- 
tion), the  American  fishermen  were  granted 
equal  rights  on  all  British  coasts.  The  New- 
foundlanders were  very  jealous  of  this  intrusion 
on  their  fishing  grounds,  and  in  1878  the  For- 
tune Bay  fishers  attacked  and  drove  away  some 
Gloucester  vessels.  Demand  was  made  on  Great 
Britain  for  damages,  and  ii 5,000  was  ultimately 
paid. 

Fortune-telling,  predicting  the  future  of 
an  individual,  by  means  of  signs  or  indications 
noticed  by  the  fortune-teller.  Chiromancy  is 
the  art  of  reading  the  lines  or  wrinkles  on  the 
palm  of  the  hand,  as  indicative  of  the  future  for 
the  person  so  marked.  Necromancy  is  the  art 
of  consulting  the  dead  about  the  future.  In 
chartomancy  playiiig  cards  are  supposed  by 
their  suit  or  denomination  when  turned  up  after 
being  dealt  out,  to  reveal  coming  events.  The 
ancient  astrologer  used  to  decide  from  the  stars 
the  good  or  bad  fortune  of  an  individual,  the 
hour  and  day  of  whose  birth  was  taken  as  data 
in  calculating  the  planetary  conjtmctions  on 
which  the  horoscope  was  based.  In  every  great 
city,  even  of  the  modern  world,  there  are  hosts 
of  people  who  make  a  profession  of  fortune- 
telling,  and  there  are  many  more  who  are  credu- 
lous enough  to  believe  in  their  pretensions.  The 
law  does  not  recognize  the  power  of  anyone  to 
foretell  the  future,  and  the  deluded  victim  of 
such  charlatans,  wno  has  paid  the  wizard  for  a 
supposed  revelation  of  the  future,  can  bring  the 
latter  to  justice  for  obtaining  money  on  false 
pretences.     In  the   ancient   world  there  was    a 
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strong  belief  in  fortttne-telling,  or  the  power  to 
predict  the  future.  At  Rome  the  government 
appointed  official  fortune-tellers  of  the  state, 
who  from  the  flight  of  birds  or  the  appearance 
presented  by  the  entrails  of  sacrificial  victims 
made  calculations  as  to  coming  events.  The 
oracles  of  Delphi  and  Dodona  were  consulted 
by  the  wisest  and  best  pagan  Greeks.  At  Rome 
fortunes  were  told,  or  believed  to  be  told,  by 
Fortune  herself  in  her  temple  at  Antium.  The 
literature  of  the  Middle  Ages  is  full  of  allusions 
to  fortune-telling,  which  also  played  a  part  in 
the  fiction  and  drama  of  all  countries  up  to  the 
middle  of  the  19th  century.  The  belief  in 
witches,  wizards,  and  fortune-tellers  has  utterly 
disappeared  among  educated  people,  as  fortune- 
telling  has  disappeared  from  literature.  This 
results,  to  a  large  extent,  from  the  advances 
made  in  physical  sdence,  the  clearer  views  which 
prevail  concerning  causation,  and  the  limits  of 
human  experience.  Rationalism,  in  its  newest 
form  of  agnosticism,  has  likewise  cleared  the 
inteUectual  atmosphere,  and  made  delusion  and 
imposture  less  and  less  able  to  obtain  a  footing 
or  exercise  an  influence  over  sane  minds. 

Fortiines  of  Nig'el,  The,  an  historical 
novel,  with  scene  laid  in  the  London  of  James  I., 
published  by  Sir  Walter  Scott  in  1822.  The 
introduction  to  this  work  contains  interesting 
self-criticism  by  the  author. 

Fortony  ▼  Carbo,  Mariano,  ma-re-a'no 
for-too'ne  e  kar'bo,  Spanish  painter:  b.  Reus 
near  Barcelona  11  June  1839;  d.  Rome  21  Nov. 
1874.  He  studied  at  Madrid,  traveled  in  Mo- 
rocco, and  settled  at  Rome,  where  he  became  the 
centre  of  a  school  of  artists  in  revolt  against  over- 
study  of  the  ^^masters.®  In  1866  he  went  to  Paris, 
where  his  pictures,  mostly  genre  subjects  from 
Southern  and  Oriental  life,  had  a  great  success. 
Among  the  best  known  are:  *A  Spanish  Mar- 
ria^e^ ;  *A  Fantasia  at  Morocco' ;  ^The  Acad- 
emicians at  Arcadia^ ;  ^The  Seashore  at  Por- 
tici.^  The  Metropolitan  Museum  of  New  York 
contains  his  ^Lady  in  Black,^  and  ^Camels  at 
Rest,^  and  many  other  pictures  of  his  are  con- 
tained in  public  and  private  American  art  collec- 
tions. He  was  also  known  as  an  able  etcher. 
Sec  Lives  by  Davillier  (1875),  and  Yriarte 
(1886) ;  Muther,  <  History  of  Modern  Painting  > 
(1890). 

Forty,  a  number  that  has  sometinies  been 
regarded  as  peculiarly  significant.  The  idea  may 
have  originated  with  readers  of  the  Bible,  who 
notice  that  Moses  was  40  days  on  the  mount; 
Elijah  was  40  days  fed  by  ravens;  the  rain  of 
the  flood  fell  40  days,  and  another  40  days  ex- 
pired before  Noah  opened  the  window  of  the 
ark;  40  days  was  the  period  of  embalming; 
Jonah  gave  Nineveh  <0  days  to  repent;  our 
lord  fasted  40  days.  He  was  seen  40  days  after 
his  resurrection,  etc. 

The  weather  on  St.  Swithin's  Day  portends, 
as  it  is  foul  or  fair,  40  days'  rain  or  dry 
weather;  a  quarantine  extends  to  40  days;  40 
days,  in  the  old  English  law,  was  the  limit  for 
the  pajrment  of  the  fine  for  manslaughter;  the 
privilege  of  sanctuary  was  for  40  days ;  the 
widow  was  allowed  to  remain  in  her  husband's 
house  for  40  days  after  his  decease;  a  knight 
enjoyed  40  days'  service  of  his  tenant;  a  stranger 
at  the  expiration  of  40  days  was  compelled  to 
be  enrolled  in  some  tithing;  members  of  Parlia- 
ment were  protected  from  arrest  40  days  after 


the  prorogation  of  the  house,  and  40  days  l^fore 
the  hotise  was  convened. 

Forty  Immortals,  The,  the  members  of 
the  French  Academy.    See  Academy,  French. 

Forty  Thieves,  a  band  of  robbers  in  the 
tale  *Ali  Baba>  in  the  ^Thousand  and  One 
Nights.^  They  dwell  in  a  cave,  the  door  of 
which  opens  at  the  words  *Open,  Sesame.^ 

Forum  (Lat.  for  a  market-place;  con- 
nected with  forts,  out  of  doors),  the  open  space 
in  the  centre  of  a  city,  in  Roman  times,  where 
the  people  assembled,  as  on  common  ground, 
for  amusement  or  the  transaction  of  business. 
Here  elections  were  held;  here  were  the  public 
buildings,  civic  and  administrative.  Included  in 
the  forum  was  the  comitium,  with  its  tribunals 
for  the  orators  who  addressed  the  people.  The 
curia  or  senate  house  stood,  with  other  build- 
ings, ou  the  forum;  and  between  the  public 
edifices  stretched  lines  of  shops  or  taberna. 

In  the  days  of  the  kings  and  under  the  early 
republic  there  was  but  one  forum  in  each  city, 
small  or  great.  In  this  open  space  all  public 
-business,  political  and  legal,  and  all  mercantile 
transactions  were  carried  on.  Dramatic  repre- 
sentations, exhibitions  of  gladiators,  combats  of 
wild  beasts  and  horse  races  also  took  place  in 
the  forum.  The  single  forum  eventually  gave 
place  to  two  forums,  one  of  which  was  given  up 
to  law  administration  and  politics,  and  the  other 
to  mercantile  traffic.  Eventually,  each  importaut 
commodity  had  its  own  forum.  There  was  the 
forum  boarium,  cattle  market;  forum  suarium, 
hog  market ;  forum  olitorium,  vegetable  market ; 
and  forum  piscarium,  fish  market.  The  trade 
shops,  as  of  gold-  and  silver-smiths,  saddlers,, 
blacksmiths,  tinsmiths,  money-lenders,  book- 
sellers, etc.,  were  ranged  round  these  fora,  or 
occupied  streets  adjacent  to  them.  The  temples 
that  edged  the  forum  at  Rome,  like  the  mediaeval 
cathedrals,  were  sometimes  used  for  secular  pur- 
poses. Thus,  the  senate  often  held  meetings  in 
the  Temple  of  Concord,  while  the  Temple  of 
Saturn  was  used  as  state  treasury,  and  was  also 
the  depositary  of  piiblic  archives,  before  the 
erection  of  the  Tabularium.  There  are  a  great 
many  ruins  which  enable  us  to  gain  a  fair  idea 
of  the  fora  of  other  cities  beside  Rome.  The 
fora  at  Pompeii  are  as  follows.  The  principal 
forum;  450  feet  from  north  to  south:  in  its 
north  side  was  the  Temple  of  Jupiter,  the 
Basilica,  or  law  court,  and  the  temple  of  Apollo ; 
on  the  west  and  on  the  east  side  the  maceUum 
(meat  market),  the  senaculum  or  curia,  the 
Temple  of  the  Genius  of  Augustus,  and  tiie 
Scholct  or  corporation  building.  The  triangular 
forum,  forum  triangulares  contained  a  Doric 
temple  to  the  south,  and  an  Ionic  portico  at  the 
entrance. 

In  the  open  spaces  of  the  forum  were  set  up 
many  statues  of  distinguished  men.  Even  in  the 
days  of  the  republic  it  was  necessary  to  order  the 
clearing  out  of  such  statues,  together  with 
crowds  of  altars,  arches,  and  memorial  columns 
which  blocked  up  the  place. 

The  forum  par  excellence  was  of  course  the 
original  Forum  Romanum.  It  was  situated  in 
the  hollow  between  the  Palatine,  Capitoline  and 
Quirinal  hills.  The  early  tribes  met  on  this 
common  and  neutral  ground.  Under  the  Tar- 
quins  the  consolidation  of  the  tribes  is  suggested 
by  the  completely  adorned  and  enclosed  appear- 
ance of   the   Forum.     The  Temple   of   Saturn     j 
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appeared  in  497  b.c.,  that  of  the  Dioscuri  in 
484  B.C.,  that  of  Concord  in  367  b.c.  The  first 
court-house,  Basilica  Porcia,  was  not  built  be- 
fore 184  B.C. ;  three  more  were  built  later,  and 
it  was  this  increase  of  buildings  that  occupied 
so  much  of  the  vacant  space  that  the  fish,  meat, 
hog,  vegetable  and  other  markets  were  obliged 
to  retire  to  other  quarters  of  the  city. 
,  Julius  Caesar  was  the  first  to  add  special 
forums  to  those  already  in  existence,  and  his 
Forum  Julium  was  followed  by  the  Forum 
Martis  of  Augustus,  sometimes  called  Forum 
Augustus.  Then  came  the  Forum  Pacis  of  Ves- 
pasian, the  Forum  Transitorium  of  Domitian 
and  Nerva,  the  Forum  Trajani  of  Trajan.  These 
all  lay  side  by  side,  north  and  east,  with  the 
Forum  Romanum.  The  Forum  Julium  had  in 
its  centre  a  temple  of  Venus  Genetrix,  the 
patron  goddess  of  the  Julian  gens  round  which 
It  formed  a  sort  of  sacred  precinct.  The  Forum 
Augustum  was  dedicated  to  Mars  and  in  it  was 
situated  the  Temple  of  Mars  Ultor.  This  build- 
ing was  flanked  by  two  Jriumphal  arches,  and 
Caesar  had  intended  that  it  should  commemo- 
rate, with  appropriate  statues,  the  extension  of 
Roman  dominion,  The  Forum  Nervae  was  dedi- 
cated to  Minerva  and  contained  her  temple.  As 
the  main  thoroughfare  through  this  district  of 
the  city  crossed  this  forum  it  was  commonly 
known  as  Forum  Transitorium.  The  most  gor- 
geous architectural  group  in  the  imperial  city 
was  exhibited  in  the  Forum  Trajani,  which  had 
its  own  special  Basilica,  like  the  great  forum. 
It  was  entered  by  a  triumphal  arch,  surrounded 
by  a  double  colonnade;  an  equestrian  statue  of 
the  emperor  stood  in  the  centre,  flanked  on 
each  side  by  a  half  circle.  The  Library,  Column 
and  Temple  of  Trajan  completed  the  cluster  of 
marble  structures. 

The  appearance  of  the  Forum  Romanum  dur- 
ing the  last  days  of  the  empire  may  be  described 
as  follows:  Looking  toward  the  Capitol  the 
spectator  would  see  the  Temples  of  Concord, 
of  Vespasian,  and  the  Dii  Consentes.  The  Tem- 
ple of  Saturn  stood  between  the  slope  of  the 
Capitol  and  the  Vicus  Jugarius.  Beside  it  was 
the  Arch  of  Tiberius,  near  that  of  Septimius 
Severus.  Between  these  two  arches  were  the 
rostra.  The  political  buildings  stood  on  the 
farther  side  of  the  arch  of  Severus.  Here  was 
the  Senate  house  or  the  Curia,  while  the 
Temple  of  Janus  rose  side  by  side  with  the 
Basilica  Emilia.  On  the  south  and  opposite 
side  was  the  vast  Basilica  Julia,  and  the  beauti- 
ful Temple  of  the  Dioscuri.  East  from  this 
group  of  buildings  was  an  open  space  occupied 
by  the  Temple  of  Julius,  side  by  side  with  which 
was  the  triumphal  arch  of  Aujgustus,  and  be- 
yond these  is  the  most  interesting  tract  of  the 
old  forum,  the  centre  of  antique  and  primitive 
Roman  religion.  The  Shrine  of  Vesta,  the 
Temple  of  Antoninus  and  Faustina,  the  Templum 
Urbis  made  up  a  magnificent  range  of  noble  and 
solemn  structures,  and  we  are  reminded  also 
that  at  this  point  once  stood  the  arch  of  the 
Fabii  at  the  opening  of  the  ancient  Via  Sacra. 

The  invasions  of  the  Goths  did  not  bring 
much  destruction  upon  the  forum.  It  was  in 
the  nth  century  that  the  buildings  were  de- 
vastated at  the  sacking  of  Rome  (1084),  when 
Gregory  VII.  was  delivered  from  the  Castle  of 
San  Angelo  by  Duke  Guiscard.  The  rarest 
monuments  of  the  antique  world  were  employed 
as  fortresses^    The  i6th  century  witnessed  the 


antiquarian  curiosity  and  reckless  vandalism  of 
the  Renaissance.  The  Forum  of  Cicero  and 
Augustus  became  a  wilderness  with  only  a  few 
isolated  columns  to  mark  the  site  of  temples  or 
palaces.  Under  the  learned  and  liberal  Pius 
VII.  the  relics  were  preserved  from  further 
destruction  and  the  archaeologist  Carlo  Fea 
then  began  those  excavations  which  have  been 
continued  by  Lanciani. 

5t6/«o^ra^/fy.— Jordan,  ^Topographic  der 
Stadt  Rom  im  Alterthum^  US71) ;  Middleton, 
<The  Remains  of  Ancient  Rome>  (1892); 
Nicholas,  <The  Roman  Forum  >  (1877)  ;  Lan- 
ciani, < Ruins  and  Excavations  of  Ancient  Rome* 
(1897) ;  Boni,  official  report  of  excavations, 
<Notizie  degli  scavi>  (1899  et  seq.)  ;  Plainer, 
<  Topography  and  Monuments  of  Ancient  Rome^ 
(1904). 

Forum  Ecclesiasticum,  a  church  tribunal 
or  court.  It  is  either  internal  or  external  — 
Forum  Internum,  Forum  Externum.  The 
Forum  Internum  is  what  is  known  as  the  tri- 
bunal of  penance,  the  confessional,  where  the 
penitent  is  both  accuser  and  accused;  and  the 
confessor  is  the  judge  who  condemns  or  acquits 
or  pardons,  and  exacts  satisfaction  for  wrongs 
and  reparation  of  injury  done  to  others  whether 
in  reputation  or  property.  The  Forum  Externum 
is  any  ecclesiastical  tribunal  outside  of  the  sacra- 
ment of  penance  that  is  concerned  with  church 
government.  What  are  the  sanctions  by  which 
the  judgments  of  the  Church's  tribunals  arc  en- 
forced? Has  the  Church  the  right  to  inflict 
temporal  pains  and  penalties  on  offenders  against 
tier  laws?  That  the  Church  does  possess  such 
power  is  the  teaching  of  the  Church  herself :  the 
doctrine  which  declares  she  does  not  possess  it 
has  been  explicitly  condemned.  The  proposition 
that  *the  Pope  or  the  whole  Church  collectively 
cannot  punish  any  man,  however  wicked  be  ma^ 
be,  with  a  coercive  penalty*  unless  the  civil 
power  gives  them  authority  to  do  so,  is  con- 
demned by  Pope  John  XXII.,  and  a  similar 
proposition  was  condemned  by  Pope  Pius  VII. 
in  the  bull  Auctorem  Fidei:  one  of  the  proposi- 
tions condemned  by  Pope  Pius  IX.  in  the  Sylia- 
bus  (1864)  declared  that  *the  Church  has  no 
power  to  employ  force.*  In  proof  of  the  neces- 
sity of  such  power  in  the  Church,  the  case  of  a 
bishop  is  cited  who  teaches  heretical  doctrine: 
has  not  the  Church,  it  is  asked,  power  to  depose 
him ;  or  must  the  matter  go  before  a  tribunal  of 
the  civil  power?  It  is  held  that  to  make  such 
resort  to  the  secular  courts  necessary  is  to 
render  the  Church  powerless  to  execute  her 
divine  conunission,  and  to  make  a  civil  judge  the 
judge  of  a  purely  ecclesiastical  cause.  On 
the  ground  of  the  canon  law  the  Church  has  the 
right  in  herself  ^to  inflict  stripes,  to  impose  fines, 
to  imprison  in  a  monastery*  offenders  against 
her  laws;  in  short,  to  impose  all  penalties  short 
of  the  effusion  of  blood,  citra  sanguinis  effu- 
sionem,  or  its  equivalent  Practically,  thp  power 
of  the  Church  at  present  is  confined  to  the  in- 
fliction only  of  her  spiritual  penalties,  and  these 
only  when  they  do  not  in  an^  degree  directly  or 
mdirectly  impair  the  civil  rights  of  the  person 
who  incurs  the  spiritual  censures;  when  they  do 
so  trench  on  his  civil  rights,  the  person  has  re- 
course to  the  secular  courts.  Thus  in  this  cotm- 
try  cases  are  often  brought  into  the  civil  tri- 
bunals of  cectors  of  parishes  or  pastors  of 
churches  who  have  been  deposed  by  bishops  or 
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other  ecclesiastical  superiors ;  and  courts  ibid  it 
within  their  competence  to  decide  whether  the 
act  of  the  superiors  has  been  done  in  entire  con- 
formity with  the  constitution  and  laws  of  the 
religious  body  concerned,  and  the  civil  and  con- 
tractual rights  of  the  complainant. 

Forward,  Walter,  American  statesman:  b. 
Connecticut  1786;  d.  Pittsburg  24  Nov.  1852.  He 
studied  law  and  was  admitted  to  the  bar  in 
1806.  In  1822  he  was  elected  to  Congress;  and 
in  1841  was  appointed  by  President  Harrison 
first  comptroller  of  the  treasury,  and  was  reap- 
pointed by  President  Tyler  in  September  of  the 
same  year.  On  retiring  from  the  cabinet  in 
1843  he  resumed  law  practice.  In  1849  he  was 
appointed  charge  d'affaires  to  Denmark,  but  re- 
signed in  185 1. 

Forwood,  William  H.,  American  military 
surgeon:  b.  Delaware  7  Sept.  1838.  He  was 
graduated  at  the  medical  department  of  the 
University  of  Pennsylvania  and  at  Georgetown 
University,  Washington,  D.  C. ;  entered  the 
regular  army  as  an  assistant  surgeon  in  1861, 
and  served  throughout  the  Civil  War.  He  also 
served  in  many  Indian  campaigns;  was  surgeon 
and  naturalist  with  the  exploring  expedition 
through  Wyoming,  Montana,  and  Idaho,  in 
1883;  located  military  hospitals  in  Savannah, 
Ga.,  and  the  camp  hospitals  in  Montauk  Point, 
daring  the  Spanish  war ;  and  was  appointed  sur- 
geon-ffeneral  of  the  army  with  the  rank  of 
brigadier-general  in  1902. 

Foocari,  Francesco,  franches'ko  foska're, 
doge  of  Venice :  b.  1372 ;  d.  Venice  i  Nov.  1457.- 
In  14 1 6  he  was  named  procurator  of  St.  Mark's, 
and  in  1423  was  elected  doge.  His  son  Giacopo, 
being  accused  of  ordering  the  assassination  of  a 
senator  Donati,  the  enemies  of  the  family  created 
such  commotion  in  the  state  that,  unable  to  clear 
himself  to  their  satisfaction  of  the  charge,  he  was 
banished  from  the  city,  the  father  having  to  ratify 
the  sentence.  Love  of  his  coutitry,  and  devotion 
to  his  wife,  compelled  the  bani^ed  Foscari  at 
all  hazards  to  revisit  his  beloved  Venice,  where, 
being  discovered  by  his  enemies,  he  was  de- 
nounced, again  made  prisoner,  put  to  the  ques- 
tion of  the  rack,  and  a  second  time  banished, 
dying  soon  after  of  his  wounds,  or  the  torments 
^f  his  secret  punishment,  and  of  grief  at  sepa- 
ration from  his  idolized  family.  The  fate  of 
the  son  had  such  an  effect  on  the  doge  that  the 
bereaved  father  went  mad,  in  which  state  the 
enemies  of  his  family  compelled  him  to  abdicate. 
He  died  three  days  after  in  a  spasm,  upon  hear- 
ing the  bells  of  St.  Mark's  announce  to  Venice 
the  election  of  a  new  ruler,  Byron  has  written 
on  the  subject  a  tragedy  entitled  ^The  Two 
Foscari.^ 

F08C0I0,  Ugo,  oo'go  fos'ko-lo,  originally 
Niccolo,  Italian  author:  b.  Zante,  one  of  the 
Ionian  isles,  26  Jan.  1778;  d.  Turnham  Green, 
near  London,  10  Oct.  1827.  A  man  of  passionate 
temperament,  and  withal  an  ardent  patriot, 
Foscolo  was  bitterly  disappointed  when  by  the 
Treaty  of  Campo  Formio  Venice  was  given  to 
Austria,  and  his  disappointment  found  vent  in 
the  ^Lettere  di  Jacopo  Ortis^  (1802),  a  sort  of 
political  Werther.  Becoming  finally  undeceived 
as  to  Napole<m's  intentions  with  regard  to  his 
native  land,  he  returned  to  Milan,  where  he 
published  in  1807  his  best  poem,  ^I  Sepolcri,^  a 
work  composed  in  the  spirit  of  the  ancient 
classic  writers,  and  remarkable  for  its  smooth 


and  polished  versification.  About  thiB  time  he 
wrote  a  translation  of  Stepe's  ^Sentimental 
Journey,^  and  two  tragedies,  ^Ajace^  and 
^Ricciarda,^  both  showing  political  tendencies. 
In  1899  he  was  appointed  to  the  chair  of  eloquence 
in  Pavia.  His  inaugural  address,  ^DelK  Origine 
e  deir  Ufficio  della  Letteratura,*  although  full  of 
the  same  love  of  classic  beauty  which  marks  the 
^Sepolcri,^  is  turgid  and  affected  in  style.  When 
in  1814  th^  Austrians  entered  "  Milan,  Foscolo 
withdrew  to  Switzerland,  and  in  1816  he  went 
to  London.  There  some  of  his  best  writings 
were  published,  namely:  ^Essays  on  Pe- 
trarca^ ;  ^  Disco rso  sul  testo  del  Decamerone^ ; 
^Discorso  sul  testo  di  Dante. ^  His  remains 
were  finally  deposited  in  the  Church  of  Santa 
Croce,  Florence,  in  1871..  His  works  and  let- 
ters were  published  at  Florence  in  12  volumes  by 


(188S-6). 

Fos'dicky  Charles  Austin  (^Harry  Castle- 
MON®),  American  writer  of  juvenile  books:  b. 
Randolph,  N.  Y.,  6  Sept  1842.  He  served  in  the 
Union  navy  in  the  Civil  Wax  from  1862  to  1865. 
Besides  contributions  to  periodicals,  he  has  pub- 
lished tmder  the  pseudonym  *Harry  Castle- 
mon'  over  30  books  for  boys,  among  which  are : 
<The  Gunboat  Serics>  (1864-8)  ;  <Rocky  Moun- 
tain Series^  (1868-71);  ^Rod  and  Gun  Series^ 
(1883-4);  ^The  Buried  Treasure > ;  <The  Steel 
Horse^ ;  ^Jack  the  Trader^ ;  <The  Houseboat 
Boys> ;  etc. 

Fosdick,  William  Whiteman,  American 
poet :  b.  Cincinnati,  Ohio,  28  Jan.  1825 ;  d.  there 
8  March  1862.  He  gained  some  distinction  as  a 
poet  by  a  drama  entitled,  ^Tecumseh.^  He  also 
published:  ^Malmiztic  the  Toltec^  (1851),  and 
<  Ariel  and  Other  Poems  >   (1855). 

Poss,  Cyrus  David  American  Methodist 
bishop:  b.  Kingston^  N.  Y.,  17  Jan.  1834;  d. 
Philadelphia,  Pa.,  29  Jan.  1910.  Havmcr  been  grad- 
uated at  Wesleyan  University  in  18J4,  he  be- 
came an  itinerant  in  the  New  York  Conference 
of  the  Methodist  Episcopal  Church  in  1857,  was 
pastor  at  Chester,  N,  Y.  (1857-0),  Brooklyn 
(1859-65).  and  New  York  (1865-75).  In  1875-80 
he  was  president  of  Wesleyan  IJniversity,  and 
in  the  latter  year  was  elected  bishop.  He  made  offi- 
cial missionary  tours  of  the  stations  of  the  Metho- 
dist Episcopal  Church  in  Europe  (1886),  Mex- 
ico (1893),  and  India  and  Malaysia  (1897-S). 

Foss,  Sam  Walter,  American  poet:  b. 
Candia,  N.  H.,  19  June  1858.  He  has  been  li- 
brarian of  the  Somerville,  Mass.,  public  library 
from  1898.  His  published  works  include: 
<Back  Country  Pocms>  (1894);  ^Whiffs  from 
Wild  Meadows^  (1895) ;  ^Dreams  in  Home- 
spun>  (1897);  ^Songs  of  War  and  Peace> 
(1898). 

Fos'sa,  or  Foussa,  a  large,  brown,  un- 
striped  carnivorous  mammal  of  Madagascar 
(Crypto procta  ferox),  which  has  the  form  of  a 
huge  weasel  (twice  the  size  of  a  house-cat),  and 
like  a  weasel  is  Itthe,  active  and  blooNdthirsty. 
Its  systematic  place  is  by  no  means  decided.  It 
is  placed  by  Beddard  as  representing  a  distinct 
sub-familv  of  the  civets;  while  Mivart  and 
Lydekker  regard  it  merely  as  a  genus  of  civets. 
Zittel,  in  view  of  its  dentition  and  the  retracti- 
bility  of  the  claws,  among  other  features,  re* 
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gards  it  as  occupying  an  intermediate  place  be- 
tween the  civets  and  the  cats,  and  associated 
with  such  composite  extinct  forms  as  Dinictis, 
Pro€tlurus  and  Pseudalurus,  but  classifies  it  in 
the  Fetida.  It  is  the  largest  carnivore  in 
Madagascar,  and  preys  chiefly  on  birds  and 
lemurs. 

Fossil  Footprints.     See  Icbnolocy. 

Fossil  Plants.     See  Pal^bobotany. 

Fossil  Vertebrates.    See  Fossils  ;  PALfiON- 

lOLOGY. 

Fossiliferous  Rocks,  rocks  in  which  are 
found  embedded  the  petrified  remains,  or  molds 
of  plants  and  animals.  See  Fossils;  Palaeon- 
tology; etc. 

Fossils,  the  impressions  or  yemains  of 
plant  or  animal  forms  preserved  in  rocks  by 
natural  causes.  Fossils  supply  data,  from  which 
the  geologist  can  determine  the  relative  ages  of 
sedimentary  rocks.  The  first  man  to  realize 
their  chronological  importance  was  the  English 
surveyor,  William  Smith,  known  as  the  father 
of  historical  geology,  although  acute  observers 
like  Leonardo  da  Vinci  had  pointed  out  long  be- 
fore that  fossil  shells  were  not  freaks  of  nature, 
but  had  been  laid  down  where  found  in  the 
sediments  of  some  body  of  water. 

Most  fossil  remains  are  of  marine  types; 
many  are  of  fresh-water  and  land-and-water 
types ;  comparatively  few  are  of  land  tjrpes.  The 
reason  is  plain.  Animal  remains  lying  on  the 
ground  are  eaten  by  animals,  or  if  not  eaten, 
soon  decay,  and  the  bony  skeleton,  if  buried  by 
sand  or  loam,  is  slowly  dissolved  by  percolating 
water.  Plant  remains  decay  even  more  rapidly. 
In  water,  decay  is  retarded.  Thus  mastodon 
remains  have  been  found  in  swamps  where  the 
animals  were  occasionally  mired,  but  of  the  in- 
finitely greater  number  of  mastodons  that  died 
on  drier  ground  no  trace  is  left.  Old  lake  beds 
are  frequently  rich  in  plant  and  animal  remains. 
Fishes,  insects,  birds,  and  land  animals,  and  the 
leaves,  flowers,  and  fruits  of  trees  are  preserved 
in  the  fine-grained  shales  or  the  sands  and  clays 
of  the  lake  deposits  in  several  western  States. 
In  old  swamps,  plants  formed  thick  masses  of 
vegetable  matter,  now  turned  to  coal,  imprints  of 
leaves  and  stems  being  common  in  the  shale 
overlying  a  coal-seam.  In  the  sea,  conditions  are 
most  favorable  for  the  preservation  of  organic 
remains,  and  marine  deposits  have  formed  thick 
and  extensive  beds.  Hence,  of  all  the  fossils 
found,  marine  types  are  most  numerous.  Fossils 
are  preserved  m  several  ways,  which  may  be 
classified  under  three  heads,  (i)  Some  of  the 
original  substance  may  be  preserved,  as  the  car- 
bon in  a  leaf,  or  the  bone  or  shell  of  some  ani- 
mal. (2)  All  the  original  substance  may  dissolve 
away,  but  its  shape  may  be  preserved.  This 
may  happen  in  two  ways :  (0)  the  external  form 
may  be  preserved  in  the  sediments,  forming  a 
moid,  or  (6)  the  internal  form  may  be  pre- 
served, forming  a  cast.  A  mollusk  dies;  its 
soft  parts  decay;  the  interior  of  the  shell  fills 
with  sand  or  ooze;  the  shell  is  deeply  buried. 
The  sediments  consolidate;  the  calcareous  ma- 
terial of  the  shell  may  dissolve ;  but  both  its  ex- 
ternal and  internal  form  are  preserved.  (3)  In 
rare  cases  the  structure  of  organic  remains  is 
preserved  by  a  true  petrifaction,  the  organic  sub- 
stance being  replaced,  atom  by  atom,  by  some 
mineral  compound,  like  silica  or  calcium  car- 


bonate. A  striking  illustration  of  this  method 
of  preservation  is  fossil  wood,  in  which  the 
replacing  silka  preserves  minute  details  of  struc- 
ture. See  Coal;  Coral  Islands;  Geology; 
Palaeontology  ;  Paljeobotany. 

Foster,  Abby  (Kelley),  American  reformer: 
b.  Pelham,  Mass.,  181 1;  d.  1887.  She  was  mar- 
ried to  S.  S.  Foster  (q.v.)  in  1845.  At  first  a 
teacher,  from  1837  she  appeared  as  a  platform 
lecturer  in  support  of  the  abolition  of  slavery, 
being  the  first  woman  to  assume  this  role,  and 
she  suffered  much  harsh  treatment  from  the 
opposition.  After  her  marriage  she  traveled 
and  lectured  with  her  husband,  and  later  spoke 
also  in  behalf  of  woman's  suffrage  and  prohibi- 
tion. 

Foster,  Benjamin,  American  artist:  b. 
North  Anson,  Maine.  A  pupil  in  New  York  of 
Abbott  Thayer,  and  in  Paris  of  Luc  Oliver 
Merson,  and  Aime  Morot,  he  obtained  various 
recognition  of  his  excellence  in  landscape,  in- 
cluding a  bronze  medal  at  the  Paris  Exposition 
of  1900,  and  the  Webb  prize  of  the  Society  of 
American  Artists  in  1901.  Among  his  works 
are:  ^ Mists  of  the  Morning,^  for  which  he 
received  the  Webb  prize,  and  ^  Night  Scene  at 
the  Paris  Exposition,*  purchased  by  the  French 
government  for  the  Luxembourg  Gallery. 

Foster,  Birket    See  Fostea,  Myles  Birkbt. 

Foster,  Charles,  American  legislator  and 
cabinet  officer:  b.  near  Tiffin,  Ohio,  12  April 
1828;  d.  Springfield,  Ohio,  9  Jan.  1904.  He 
entered  a  mercantile  career  at  Rome,  now  Fos- 
toria.  Ohio,  and  became  the  proprietor  of  the 
largest  country  business  in  the  State.  At  the 
time  of  the  Civil  War  he  was  active  in  the  re- 
cruiting of  troops.  In  1870  he  was  elected  to 
Congress  in  a  district  previously  strongly  Dem- 
ocratic, and  in  1872,  1874,  and  1876  was  re- 
chosen.  While  in  Congress  he  was  for  some 
time  a  member  of  the  ways  and  means  commit- 
tee. He  was  elected  governor  of  Ohio  in  1879, 
and  again  in  1881,  his  administration  being 
marked  by  special  attention  to  the  non-partisan 
management  of  public  institutions.  In  1891  he 
was  appointed  secretary  of  the  treasury  by 
President  Harrison,  and  in  that  post  he  nego- 
tiated a  loan  of  $25,364,520  at  the  unprecedent- 
edly  low  rate  of  2  per  cent.  Subsequently  he 
was  a  commissioner  on  several  diplomatic  mis- 
sions of  importance  and  performed  his  duties 
with  great  skill  and  satisfaction  to  his  govern- 
ment. 

Foster,  David  Skaats,  American  author: 
b.  Utica,  N.  Y.,  1852.  After  a  common-school 
education  at  Utica,  he  there  entered  the  coal  and 
iron  business.  His  publications  include:  ^Re- 
becca the  Witch  and  Other  Poems^ ;  ^Elinor 
Fenton,^  a  novel;  ^Spanish  Castles  by  the 
Rhine,*    and    *  Prince  Timoteo.^ 

Foster,  George  Eulas,  Canadian  states- 
man: b.  Carleton  County,  New  Brunswick,  3 
Sept.  1847.  He  was  graduated  at  the  University 
of  New  Brunswick  in  1868,  studied  also  at 
Edinburgh  and  Heidelberg,  was  professor  of 
classics  and  history  in  the  University  of  New 
Brunswick  in  1872-9,  and  in  1882  was  elected 
to  the  Canadian  Parliament.  In  1885-8  he  was 
minister  of  marine  and  fisheries ;  in  1888-96  min- 
ister of  finances.  Upon  his  visit  to  England  in 
ifi^  in  connection  with  Dominion  finances,  he 
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negotiated  a  loan  of  $11,250^000.  He  was  gov- 
ernment leader  in  the  Commons  in  1895. 

Foster,  Gilbert,  English  artist:  b.  Man- 
chester, England,  9  May  1855.  He  studied  art 
with  his.  father,  a  portrait  painter,  and  exhibited 
his  first  picture  at  the  Academy  in  1876,  since 
which  date  he  has  been  a  yearly  exhibitor. 
Among  his  paintings  are:  ^Lingering  Light^ 
(1890);  <Birds  of  a  Feather>  (1891) ;  ^The 
Last  Faint  Pulse  of  Quivering  Light^  (1892)  ; 
<The  Azure  Mead>  (1895)  ;  <Hush  of  Night^ 
(1898);  ^A  Garden  of  Lyonnesse^  (1900);  <A 
Garden  of  Memories^    (1901). 

Footer,  Hannidi  (Webster),  American 
novelist:  b.  1759;  d.  Montreal,  P.  Q.,  17  April 
1840.  Her  published  works  are:  ^The  Co- 
quette, or  the  History  of  Eliza  Wharton,^  one 
of  the  earliest  of  American  novels ;  ^The  Board- 
ing SchooP  (1796);  and  ^Lessons  of  a  Pre- 
ceptress^  (1798). 

Foster,  Henry,  English  scientist:  b. 
Woodplumpton,  Lancashire,  1797;  d.  Isthmus 
of  Panama  5  Feb.  1831,  He  entered  the  royal 
marines,  but  after  the  peace  of  1815  devoted 
himself  chiefly  to  astronomical  studies.  The 
gold  medal  of  the  Royal  Society  of  Great  Brit- 
ain was  awarded  him  for  his  services  on  the 
Arctic  Expedition  of  Capt.  Ross  in  181^19. 
On  27  April  1828,  he  sailed  on  the  Chanticleer, 
as  commander  of  an  expedition  to  determine  the 
direction  of  the  principal  ocean  currents  in  both 
hemispheres.  He  was  drowned  while  exploring 
the  Chagres  River  in  Panama. 

Foster,  John,  English  essayist:  b.  Hali- 
fax, Yorkshire,  17  Sept.  1770;  d.  Stapleton,  near 
Bristol,  15  Oct.  1843.  A  Baptist  clergyman,  self- 
educated  and  with  an  advanced  point  of  view, 
he  contributed  to  the  ^Eclectic  Review^  regu- 
larly as  well  as  delightfully;  but  his  volume  of 
*  Essays^  (1805)  constitutes  his  chief  title  to 
recognition.  Four  in  niunber,  these  composi- 
ions  are  respectively:  ^On  a  Man's  Writing 
Memoirs  of  Himself* ;  <On  Decision  of  Char- 
acter >  ;  <0n  the  Application  of  the  Epithet  Ro- 
mantic* ;  and  ^  On  Some  of  the  Causes  by  which 
Evangelical  Religion  has  been  Rendered  Less 
Acceptable  to  Persons  of  Cultivated  Taste.  > 
All  are  marked  by  great  solidity  and  d^th  of 
thought,  combined  with  a  lucidity  and  nervous- 
ness of  style  which  no  English  author  has  sur- 
passed. Of  the  four  essays  the  palm  is  generally 
given  to  that  ^On  Decision  of  Character,* 
though  in  the  opinion  of  Robert  Hall  the  fourth 
of  the  series  was  the  work  on  which  Foster's 
fame  with  posterity  would  rest.  As  a  preacher 
Foster  never  succeeded  in  attracting  much  at- 
tention. His  discourses,  though  solid  and  philo- 
sophical, were  of  too  abstract  and  unadorned  a 
nature  to  be  readily  appreciated  by  a  popular 
audience.  In  181 7  he  wrote  his  ^ Essay  on  the 
Evils  of  Popular  Ignorance,  in  which  he  ex- 
posed the  fearful  condition  of  the  masses  in  the 
large  towns  of  England,  and  strenuously  urged 
the  establishment  of  a  national  system  of  edu- 
cation. 

Foster,  John  Gray,  American  military 
officer:  b.  Whitefield,  N.  H.,  27  May  1823;  d. 
Nashua,  N.  H.,  2  Sept.  1874.  He  was  graduated 
at  the  united  States  Military  Academy  in  1846, 
entering  the  engineer  corps.  At  the  outbreak 
of  the  Civil  War  he  was  assigned  to  duty  at 
Fort  Sumter  and  was  one  of  its  garrison  during 
the    siege.    In    1861    he    was    commissioned    a 


brigadier-general  of  volunteers;  took  a  leading 
part  in  the  capture  of  Roanoke  Island  in  1862; 
was  promoted  major-general  of  volunteers ;  and 
became  commander  of  the  Department  of  North 
Carolina,  defending  that  region  with  skill.  Sub- 
sequently he  commanded  the  Departments  of 
Ohio  and  Florida,  and  in  1865  was  brevetted 
major-general.  United  States  army. 

Foster,  John  Wataon,  American  diploma- 
tist: b.  Pike  County,  Ind.,  2  March  1836.  He 
was  graduated  at  the  Indiana  State  University 
in  1855;  studied  law,  and  was  admitted  to  the 
bar  in  Evansville,  Ind.  After  the  Civil  War, 
during  which  he  served  in  the  Federal  army 
with  distinction,  he  was  editor  of  the  Evansville 
Daily  Journal  and  postmaster  of  that  city ;  min- 
ister to  Mexico  in  1873-80,  to  Russia  1880-1, 
and  Spain  1883-5.  He  was  special  commissioner 
to  negotiate  reciprocity  treaties  with  Spain,  Ger- 
many, Brazil,  and  the  West  Indies  in  1891 ;  and 
United  States  secretary  of  state  1892-3.  Subse- 
quently he  was  the  agent  for  the  United  States 
before  the  Bering  Sea  Arbitration  Tribunal  at 
Paris ;  participated  in  the  peace  negotiations  with 
Japan ;  and  in  1898-9  served  as  a  member  of  the 
Anglo-American  Joint  High  Commission.  He  has 
published  a  pamphlet,  ^The  Alaskan  Boundary^ 
(1899),  and  *A  Century  of  American  Diplo- 
macy 1 776-1876*    (1900). 

Foster,  John  Wells,  American  geologist: 
b.  Brimfield,  Mass.,  1815;  d.  1873.  He  was 
graduated  at  Wesleyan  University  in  1834,  and 
having  removed  to  Ohio,  studied  law  and  was 
admitted  to  the  bar  there;  in  .1837  became  an 
assistant  in  the  geological  survey  of  Ohio;  and 
in  1847  was  appomted  an  assistant  to  Prof.  Jack- 
son in  a  survey  of  the  region  about  Lake  Su- 
perior. The  results  of  this  survey,  executed  in 
connection  with  J.  D.  Dana,  appeared  in  several 
voltmies  published  by  authority  of  Congress. 
Foster  aided  in  the  organization  of  the  Republi- 
can party  in  Massachusetts,  and  from  1858  was 
resident  in  Chicago,  where  he  made  a  notable 
studjr  of  the  ethnology  and  palaeontology  of  the 
Mississippi  basin.  Among  his  works  are:  ^The 
Mississippi  Valley^  (1869)  ;  ^Prehistoric  Races 
of  the  United  States>  (1873). 

Foster,  Judith  £lkn  (Horton),  American 
temperance  advocate  and  lecturer:  b.  Lowell, 
Mass.,  3  Nov.  1840;  d.  11  Aug.  1910.  She 
studied  law  and  in  1872  was  admitted  to  the 
State  bar  of  Idaho.  In  1870-84  she  was  super- 
intendent of  the  legislative  department  of  the 
National  W.  C.  T.  U.,  and  upon  the  affiliation 
of  the  society  with  the  Prohibition  party,  joined 
the  Non- Partisan  W.  C.  T.  U.,  of  which  she  was 
president  in  1889-93.  Her  publications  include: 
^Constitutional  Amendment  ManuaP  (1882)  ; 
^The  American  Renaissance.^ 

Foster,.  Lafayette  Sabine,  American  states- 
man: b.  Franklin,  Conn.,  22  Nov.  1806;  d.  Nor- 
wich, Conn.,  19  Sept.  1880.  He  was  graduated 
at  Brown  University  in  1828  and  admitted  to 
the  bar  in  1830;  took  an  active  part  in  Connect- 
icut politics,  and  was  elected  to  the  legislature 
in  1839,  serving  several  terms.  He  was  elected 
to  the  United  States  Senate  in  1854;  was  presi- 
dent pro  tem.  of  the  Senate  in  1865;  and, 
after  Andrew  Johnson  became  President,  was 
acting  Vice-President  of  the  United  States.  His 
senatorial  term  expired  in  1867,  but  on  account 
of  his  moderate  and  conservative  course  in  the 
Senate    his    re-election    was    strongly    opposed. 
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and  he  witkdrew  his  name.  In  1870  he  was 
again  elected  to  the  State  legislature,  but  re- 
signed in  June  of  that  year  to  take  his  seat 
on  the  bench  of  the  Connecticut  supreme  court. 
In  1878  he  was  appointed  a  member  of  the  com- 
mission to  devise  simpler  forms  of  legal  pro- 
cedure for  State  courts,  and  in  1878-9  was  com- 
missioner from  Connecticut  to  settle  the  disputed 
boundary  question  with  New  York. 

Foster,  Sir  Michael,  English  physiologist: 
b.  Huntington  8  March  1836 ;  d.  London,  29  Jan. 
J907.  He  was  a  surgeon  1860-^;  became  praelec- 
tor  of  physiology  at  Trinity  College,  Cambridge, 
in  1870,  and  from  1883-1903  was  professor  of 
physiology  at  Cambridge.  He  was  president  of 
the  British  Association  in  1899  and  was  knighted 
the  same  year,  and  was  member  of  Parliament 
for  London  University  from  1900.  He  pub- 
lished: <Text  Book  of  Physiology > ;  ^Lectures 
on  History  of  Physiology, >  etc 

Foster,  (Myles)  Birket,  English  artist:  b. 
North  Shields  4  Feb.  1825;  d.  Weybridge, 
Surrey,  27  March  1899.  He  began  his  artistic 
career  as  a  wood-engraver,  executing  illustra- 
tions for  ^ Punch >  and  the  ^Illustrated  London 
News,^  and  for  several  volumes  of  English 
classics.  From  1859  he  drew  much  in  water- 
color,  being  particularly  successful  in  his  pre- 
sentation of  rural  life  and  landscape.  Among 
his  subjects  in  this  genre  are:  ^ Nutting^ ; 
^Feeding  the  Ducks^ ;  and  ^Cows  in  the  Pool.^ 
His  works  are  widely  popular  in  England,  where 
they  have  been  much  engraved. 

Foster,  Randolph  Sinks,  American  Metho- 
dist clergyman:  b.  Williamsburg,  Ohio,  22  Feb. 
1820;  d.  Newton,  Mass.,  i  May,  1903.  He  was 
educated  at  Augusta  College  (Millersburg, 
Ky.),  entered  the  Methodist  Episcopal  ministry 
as  an  itinerant  in  1837,  was  transferred  from 
the  Kentucky  conference  successively  to  Ohio 
and  New  York,  and  was  president  of  the  North- 
western University  1857-^.  In  1868  he  be- 
came a  professor  in  Drew  Theological  Seminary 
(Madison,  N.  J.),  and  in  1872  president  of  the 
institution.  In  the  latter  vear  he  was  also 
elected  bishop,  and  in  1896  retired  from  the 
ministry.  Among  his  publications  are:  ^Cen- 
tenary Thoughts^ ;  ^Studies  in  Theology^ ; 
^Philosophy  of  Christian  Experience.^ 

Foster,  Robert  Verrell,  American  theolo- 
gian: b.  Wilson  County,  Tenn..  12  Au^.  1845. 
He  was  educated  at  Cumberland  University 
(Lebanon,  Tenn.),  and  the  Union  Theologfical 
Seminary,  and  from  1877  has  been  a  professor  in 
the  former,  originally  of  Hebrew  and  New 
Testament  Greek,  subsequently  of  systematic 
theology.  Of  his  publications  may  be  named: 
*01d  Testament  Theology'  (1890)  ;  ^Systematic 
Theology>    (1898). 

Foster,  Roger,  American  lawyer:  b. 
Worcester,  Mass.,  1857.  He  studied  at  the 
L^niversity  of  Marburg,  Yale,  and  the  Columbia 
Law  School,  in  1880  was  admitted  to  the  New 
York  bar,  and  was  special  counsel  to  the  board 
of  health  of  New  York  in  1896-8.  His  writings 
include,  besides  many  pamphlets  and  articles  in 
periodicals:  *A  Treatise  on  Federal  Practice' 
(1890-2)  ;  ^A  Treatise  on  the  Income  Tax  of 
1894'    (1895). 

Foster,  Stephen  Collins,  American  song- 
writer: b.  Pittsburg,  Pa.,  4  July  1826;  d.  New 
York  13  Jan.  1864.    He  was  educated  at  Athens 


Academy  and  Jefferson  College,  Pennsylvania. 
He  composed  the  music  and  wrote  the  words 
of  over  125  popular  songs  and  melodies,  among 
which  are:  <01d  Folks  at  Home> ;  ^Nclly 
Gray>;  ^Old  Dog  Tray> ;  <Come  W>ierc  my 
Love  Lies  Dreaming^ ;  ^Suwanee  River ^ ;  etc. 

Poster,  Stephen  Sjrmonds,  American  aboli- 
tionist: b.  Canterbury,  N.  H.,  1809;  d.  1881.  He 
was  graduated  at  Dartmouth  College  in  1838; 
studied  theology  at  the  Union  Seminary,  be- 
came an  anti-slavery  orator,  and  was  known  for 
his  radical  methods.  His  attacks  upon  the 
Church  for  its  position  in  regard  to  abolition 
aroused  hostility  against  him,  and  his  practice 
of  interrupting  church  services  was  the  cause 
of  several  mob  disturbances^  He  published  *Thc 
Brotherhood  of  Thieves :  A  True  Picture  of  the 
American  Church  and  Qergy^  (1843)- 

Poster,  Theodosia  Toll  (*Faye  Hunting- 
ton'*), American  author:  b.  Verona,  N.  Y.,  1838. 
She  was  married  to  James  H.  Foster  1869.  She 
was  educated  at  the  Oneida  Seminary,  and  was 
for  many  years  principal  of  a  school  at  Verona. 
Her  works  include  a  long  series  of  volumes  of 
fiction,  such  as:  < Ripley  Parsonage >  (1877): 
«What  Fide  Remembers>  (1885)  ;  ^The  Boynton 
Neighborhood^  (1895);  and  ^ Lewis  Elmore  — 
Crusader >  (1898). 

Posto'ria,  Ohio,  a  city  in  Seneca  County, 
35  miles  from  Toledo,  on  the  Baltimore  &  O., 
and  Lake  Erie  &  W.  R.R.'s.  It  was  named  in 
honor  of  Charles'  Foster,  governor  of  Ohio 
(1891-3),  who  was  influential  in  building  many 
factories  here.    Pop.  (1910)  9,597. 

PothergiU,  f5fh'er-gil,  Jessie,  English  nov- 
elist: b.  Manchester,  &igland,  7  June  1856;  d. 
London  30  July  i8pi.  Her  stories  show  a  keen 
faculty  of  observation,  and  include:  ^Healcy,  a 
Romance>  (1875).;  ^Aldyth'  (1876);  « The  First 
Violin^  (1878),  in  which  German  life  is  faith- 
fully portrayed ;  <  Probation^  (1879);  ^  Kith  and 
Kin>  (1881)  ;  <Made  or  Marred> ;  ^Borderland* 
(1886)  ;  <One  of  Three> ;  <The  Lasses  of  Lavcr- 
house>  (1888);  «A  March  in  the  Ranks* 
(1890);    <Oriole's   Daughter*    (1893). 

Potheringay  (fo(h'er-!n-ga)  Castle,  the  site 
of  which  was  near  Peterborough,  England,  27 
miles  northeast  of  Northampton.  The  castle  to 
which  a  melancholy  interest  attaches  as  the 
scene  of  the  imprisonment,  trial,  and  execution 
of  Mary  Queen  of  Scots,  was  demolished  by  her 
son  James  I.  Several  of  the  illustrious  Plan- 
tagenets  are  buried  in  its  church. 

Poucault,  Jean  Bernard  L6on,  zhoh  bar- 
nar  la-6h  foo-ko,  French  scientist:  b.  Paris 
18  Sept.  1819;  d.  there  11  Feb.  1868.  He  was 
editor  of  the  ^Journal  des  Debats*  from  i845» 
in  1854  became  physicist  to  the  Imperial  Ob- 
servatory, and  in  1855  received  the  Copley  medal 
of  the  Royal  Society  of  London  for  his  measure- 
ment of  the  velocity  of  light.  His  inventions 
include  a  device  much  used  in  the  employment 
of  the  electric  light  in  microscopic  and  optical 
researches.  He  also  demonstrated  (1851)  by 
means  of  the  pendulum  and  the  gyroscope,  the 
rotation  of  the  earth  upon  its  axis. 

Poucault  Currents,  or  Eddy  Currents,  are 
electrical  currents  generated  by  induction  within 
the  substance  of  a  massive  conductor  that  is 
moving  in  a  magnetic  field,  or  which  is  exposed 
to  the  influence  of  a  variable  field.    If  the  con- 
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ductor  is  filiform,  like  a  wire,  no  current  can 
be  produced  in  it  save  in  the  direction  of  its 
length.  If  a  massive  conductor  be  thought  of, 
however,  as  composed  of  an  infinite  number  of 
closed  circuits,  each  composed  of  a  single  wire, 
and  all  tangled  up  and  then  melted  into  a  solid 
mass,  it  is  evident  that  (in  general)  currents 
will  be  induced  in  all  of  these  imaginary  cir- 
cuits when  the  conductor  moves,  or  when  the 
field  to  which  it  is  subjected  varies.  In  the 
actual  case  the  conductor  is  not  composed  of 
wires  melted  together,  but  currents  are  neverthe- 
less generated  within  it  just  as  though  these 
wires  had  an  actual  objective  existence.  Math- 
ematical equations  can  in  fact  be  written  down, 
from  which  it  is  possible  to  compute  the  direc- 
tion and  intensity  of  the  current  that  is  fiowing, 
at  any  given  instant,  through  any  proposed 
point  of  a  conductor  in  a  known  but  varying 
field.  Such  calculations  are  seldom  made  out- 
side of  college  class-rooms,  however,  because 
it  is  known  from  the  general  principle  of  the 
conservation  of  energy  that  the  direction  of  the 
Foucault  currents  is  everywhere  such  as  to 
opi>ose  the  change  (of  whatever  sort  it  may  be) 
which  produces  them.  Hence  such  currents  tend 
to  diminish  the  efficiency  of  all  motors,  dyna- 
mos and  transformers  in  which  they  occur,  and 
designers  therefore  strive  to  avoid  them  so  far 
as  possible.  In  armatures  and  in  transformers, 
for  example,  it  is  customary  to  laminate  the 
masses  of  iron  that  are  exposed  to  changing 
fields,  the  individual  parts  being  insulated  from 
one  another  by  air  gaps  or  otherwise,  and  their 
surfaces  of  separation  disposed  (as  nearly  as 
practicable)  so  as  to  be  perpendicular  to  the 
direction  in  which  the  Foucault  currents  tend 
to  flow.  In  galvanometers,  masses  of  copper 
are  often  purposely  disposed  near  the  sensitive 
needle  with  distinct  advantage;  for  while  they 
do  not  affect  the  total  deflection  of  the  needle, 
they  cause  it  to  come  to  rest  very  quickly  after 
the  circuit  is  broken,  the  motion  of  the  needle 
inducing  Foucault  currents  in  the  copper,  which 
tend  always  to  bring  the  needle  to  rest.  The 
energy  that  is  expended  in  the  generation  of 
Foucault  currents  is  transformed  into  heat,  and 
raises  the  temperature  of  the  mass  within  which 
the  currents  are  flowing.  The  name  refers  to 
the  French  physicist  Foucault,  who  studied  the 
subject  with  much  care. 

Fottcaiilt's      Pendulum      Bxperiment,      a 

curious  and  remarkable  method  invented  1^ 
Jean  Bernard  Leon  Foucault  (q.v.),  of  showing 
the  rotation  of  the  earth  on  its  axis,  by  observ- 
ing a  vibrating  pendulum,  and  his  experiment 
goes  under  the  above  name.  In  this  experiment 
a  graduated  disk  is  seen  to  turn,  while  a  pendu- 
lum freely  suspended  maintained  its  plane  of 
oscillation.  If  a  heavy  ball  is  suspended  by  a 
fine  wire  and  set  to  vibrate  like  a  pendulum,  it 
may  easily  be  shown,  either  mathematically  or 
by  experiment,  that  the  point  of  suspension, 
with  die  wire  and  ball,  may  be  rotated  round  an 
axis,  passing  along  the  length  of  the  wire,  with- 
out interfering  with  the  vibration*  In  other 
words,  the  pendulum  will  continue  to  vibrate  in 
the  same  plane,  although  the  point  of  suspension 
be  turned  round  the  axis  of  suspension.  It  fol- 
lows immediately  from  this  that  if  we  could  sus- 
pend a  pendulum  at  the  north  or  south  pole  and 
set  it  vibrating  it  would  continue  to  swing  in 
the  original  plane  of  vibration ;  and  as  the  earth 


is  turning  on  its  axis,  a  marked  Ime  on  the 
earth's  surface  would  appear  to  turn  underneath 
the  pendulum;  or  rather,  it  would  seem  to  an 
observer,  accustomed  to  feel  as  if  the  earth  were 
at  rest,  that  the  plane  in  which  the  pendulum 
vibrates  turns  round  relatively  to  the  marked 
line  on  the  earth's  surface.  It  is  easily  shown 
that  a  similar  phenomenon  may  be  observed  in 
any  latitude  except  at  the  equator;  the  amount 
of  rotation,  however,  that  the  plane  of  vibration 
of  the  pendulum  seems  to  undergo  is  not  so 
great  in  low  latitudes  as  in  high  latitudes;  but 
still  in  our  latitudes  rotation  takes  place  to  an 
extent  easily  observable.  The  performance  of 
this  experiment  requires  the  greatest  nicety. 
The  pendulum  is  suspended  on  a  fine  wire,  the 
support  of  the  wire  being  constructed  with  great 
accuracy,  so  as  not  to  interfere  with  the  vibra- 
tions. The  motion  of  the  pendulum  must  be 
strictly  confined  to  one  plane ;  and,  for  that  rea- 
son, in  setting  ;t  to  vibrate  the  bob  is  drawn 
aside  and  fastened  by  a  silk  thread,  and  when 
everything  has  come  perfectly  to  rest  the  bob  is 
released  by  burning  the  silk  thread.  During  its 
subsequent  motion  it  is  protected  from  currents 
of  air  by  glass  screens.  It  need  scarcely  be  re- 
marked, however,  that  this  experiment  is  nothing 
more  than  an  illustration.  Our  knowledge  of 
the  rotation  of  the  earth,  drawn  from  astronom- 
ical considerations,  cannot  be  strengthened  by 
it.  This  experiment  was  first  made  public  in 
1851,  when  it  was  exhibited  by  M.  Foucault  be- 
fore the  Academy  of  Paris. 

Poucaux,  Marie  Filon,  ma-re  fe-16n  foo- 
ko,  French  author:  b.  1842.  She  wrote  sev- 
eral historical  studies  and  works  of  fiction  on 
the  Empire  and  Restoration  periods,  among 
them:  ^Les  belles  amies  de  M.  de  Talleyrand' 
(1880) ;  and  ^Une  intrigante  de  la  Restaura^ 
tion^  (1888).  Further  publications  by  her  in- 
clude several  volumes  on  Sanskrit  literature  un- 
der the  pen-name  ^Mary  Summer.^  Of  these 
the  most  noteworthy  is  her  Xontes  et  legendes 
de  r  Inde  ancienne^  (1878),  crowned  by  the 
Academy. 

Pouche,  Joseph,  zh6«zef  foo-sha,  Dukbiof 
Otranto,  French  politician  and  detective:  b. 
Nantes  29  May  1763;  d.  Trieste  25  Dec.  1820. 
The  Revolution,  into  which  he  entered  with  en- 
thusiasm, found  him  teaching  philosophy  in 
Nantes ;  he  became  advocate,  and  was  sent  to  the 
convention  by  the  department  of  Loire-In- 
ferieure.  Here  he  was  placed  on  the  Committee 
for  Public  Education,  voted  for  the  death  of  the 
king,  and  was  implicated,  at  least  nominally,  in 
the  atrocities  of  the  period.  In  1793  he  was 
sent  to  the  department  of  Nievre  to  enforce  the 
law  against  such  persons  as  had  incurred  sus- 
picion In  1794  he  incurred  the  hatred  of  Rgbes- 
pierre,  and  thus  had  a  strong  stimulus  to  assist 
in  his  downfall.  In  August  1795,  he  was  ex- 
pNelled  from  the  convention,  and  kept  a  prisoner 
till  the  amnesty  in  October.  In  1796  he  com- 
municated important  information  to  the  director 
Barras  as  to  the  designs  of  Babeuf  and  was  re- 
warded in  1798  by  being  sent  to  Milan  as  am- 
bassador to  the  Cisalpine  republic.  Here  he 
labored  with  Gen.  Brune  to  establish  a  second 
i8th  Fructidor;  both  were  in  consequence 
recalled.  He  appeared  in  Paris  in  1799,  after 
Barras  had  gained  the  ascendency,  and  was  ap- 
pointed ambassador  to  Holland. 
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^  Shortly  after  Fouche  was  recalled  and  named 
minister  of  police.  Here  he  first  had  full  oppor- 
tunity to  display  his  great  talents,  and  exercise 
an  important  influence  on  the  interior  policy  of 
France.  The  situation  gave  him  great  power 
during  the  war.  After  the  battle  of  Water- 
loo, Fouche  urged  Napoleon's  second  ab- 
dication, and  advised  him  to  seek  an  asylum  in 
the  United  States.  He  placed  himself  at  the 
head  of  the  provisional  government,  negotiated 
the  capitulation  of  Paris,  obtained  the  removal 
of  the  array  behind  the  Loire,  and  thus  pre- 
vented useless  bloodshed.  Louis  XVIIL,  whose 
return  to  the  throne  he  had  not  at  all  supported, 
made  him  again  minister  of  police;  and  it  is  to 
his  credit  that  he  labored  so  zealously  in  favor 
of  moderate  measures  as  to  incur  the  hatred  of 
all  the  ultra-royalists.  He  therefore  resigned 
his  office  in  1815;  and  went  as  French  am- 
bassador to  Dresden.  As  he  was  struck  at  by 
the  decree  issued  in  1816  against  the  murderers 
of  the  king,  he  sought  an  asylum  in  Prague. 
He  afterward  went  first  to  Lintz,  and  then  to 
Trieste.  It  was  Fouche  who  made  the  famous 
remark  on  the  execution  of  the  Duke  of  En- 
ghien,  of  which  he  disapproved :  ^C est  plus  qu*un 
crime,  c'est  une  faute^^  (It  is  more  than  a  crime; 
it  is  a  blunder).  Consult  Martel,  ^Etudes  rcvo- 
lutionnaires :  Etude  sur  Fouche^   (1819). 

Poucher,  Jean,  zhoii  foo-sha,  early  ex- 
plorer and  colonizer  in  South  America :  b.  Cam- 
brai,  Flanders,  1508;  d.  1567.  He  was  with 
Sebastian  Cabot  at  the  discovery  of  the  Para- 
guay River,  in  1534  shipped  as  pilot  to  Mendoza's 
expedition  to  Paraguay,  led  an  exploring  party 
to  the  foothills  of  the  Peruvian  Cordilleras,  and 
was  a  counselor  of  Cabeza  de  Vaca  (q.v.),  with 
whom  he  was  sent  prisoner  to  Spain.  Having 
received  pardon  he  was  appointed  governor  of 
Entre  Rios,  where  he  maintained  a  friendly  at- 
titude toward  the  natives  and  made  further 
explorations. 

Fouchety  Jean  Antoine  Joseph,  zhou  an- 
twan  zho-zef  foo-sha,  Baron,  French  diploma- 
tist: b.  St.  Quentin,  France,  1763.  The  dale 
of  his  death  is  not  known.  He  was  a 
law  student  in  Paris  when  the  Revolution  broke 
out  and  published  a  pamphlet  in  defense  of 
its  principles.  Soon  afterward  he  was  ap- 
pointed a  member  of  the  executive  council  of 
the  Revolutionary  government,  and  was  French 
minister  to  the  United  States  in  1794-5.  Subse- 
quently under  Bonaparte  he  was  prefect  of  Var 
an<l,  in  1805,  of  Ain.  On  Napoleon's  return 
from  Elba  he  was  made  prefect  of  the  Gironde. 

Foucquet,  Jean,  zhoh  foo-ka,  French 
painter:  b.  Tours  about  141 5;  d.  Paris  about 
1485.  He  received  his  early  artistic  training  in 
Italy,  where  he  painted  a  portrait  of  Pope  Eu- 
genius  IV.,  and  later  entered  the  service  of 
Louis  XL  of  France.  For  the  king  he  executed 
several  portraits.  His  best  work  consists  of  40 
miniatures  in  a  prayer-book  for  Etienne 
Chevalier.  Only  in  comparatively  recent  times 
has  he  been  recognized  as  a  founder  of  the 
French  school. 

Foula,  foo'la,  island,  the  most  westerly 
of  the  Shetland  group,  lying  16  miles  southwest 
of  the  nearest  point  of  mainland.  It  is  a  little 
over  3  miles  m  length  and  is  23^  miles  in 
breadth. 

Foulis,  fowlz,  Robert  and  Andrew,  Scot- 
tish printers:  b.  Glasgow,  the   former   in    1707; 


d.  18  Sept.  1781 ;  the  latter  in  1712;  d.  178-  In 
1739  Robert  commenced  business  in  Glasgow  as 
a  bookseller;  and  in  1742,  having  obtained  the 
appointment  of  printer  to  the  university,  began 
in  that  capacity  to  issue  editions  of  the  ancient 
classics,  which  have  made  his  press  famous, 
both  from  the  beauty  of  their  type  and  their  ac- 
curacy. In  this  latter  respect  one  of  his  editions 
of  Horace  stands  pre-emijient,  and  is  hence 
known  by  the  name  of  the  ^  Immaculate^  edi- 
tion. 

Foulk,  George  C,  American  naval  officer: 
b.  Pennsylvania  about  i860 ;  d.  Kioto,  Japan,  1894. 
He  was  graduated  from  the  United  States  Naval 
Academy,  and  after  service  on  the  Asiatic  sta- 
tion, was  withdrawn  from  naval  duty  to  act  as 
secretary  and  interpreter  to  the  embassy  of  the 
Korean  empire,  the  first  sent  by  that  country  to  a 
western  nation.  In  1884  he  became  naval  attache 
to  the  American  legation  at  Seoul,  He  traveled 
widely  in  the  country,  and  was  influential  in  in- 
troducing many  western  methods  and  manners. 
Later  he  again  served  in  the  navy,  and  became 
professor  in  Doshisha  University  at  Kioto, 
Japan. 

FoulkA,  William  Dudley,  American  au- 
thor: b.  New  York  20  Nov.  1848.  He  was 
graduated  at  Columbia  in  1869,  at  the  Law 
School  of  the  University  in  1871,  practised 
law  in  New  York,  removed  to  Indiana,  and  there 
became  a  member  of  the  State  Senate  (1882-6). 
In  1889-90  as  chairman  of  a  special  committee 
of  the  National  Civil  Service  Reform  League,  he 
made  important  investigations  in  connection  with 
the  United  States  civil  service.  In  1893  he  was 
chairman  of  the  Suffrage  Congress  at  the 
World's  Columbian  Exposition.  His  publica- 
tions are:  *S!av  or  Saxon'  (1887);  <Life  of 
O.  P.  Norton>    (1899);  <Moya>    (1900). 

Foundation.  The  term  designates  either  the 
lower  courses  of  a  masonry  structure,  or  a 
specially  prepared  surface  or  bed  in  contact 
with  the  soil  or  bed-rock  upon  which  a  structure 
of  any  kind  is  to  be  built.  In  practice  there  are 
many  cases,  however,  in  which  the  bed  and  the 
lower  courses  of  the  masonry  structure  jointly 
corapri.^e  the  foundation  proper,  and  render  dif- 
ficult or  unnecessary  the  drawing  of  any  marked 
distinction  between  them.  Such  combinations 
generally  afford  foundations  of  great  perma- 
nency and  strength,  the  most  important  qualities 
in  connection  with  architectural  and  engineennif 
works. 

Oftentimes,  in  the  erection  of  such  works  of 
great  magnitude  as  well  as  those  of  lesser  im- 
portance, the  requisite  care  and  attention  arc 
not  devoted  to  the  construction  of  the  founda- 
tions, thus  seriously  impairing  the  integrity  of 
the  superstructure.  ITiis  carelessness,  however, 
appears  to  develop  periodically;  but,  the  errors 
of  one  period  are  naturally  so  fruitful  of  inju- 
rious results  that  they  not  only  lead  to  the  exer- 
cise of  greater  care  during  the  period  following, 
but  stimulate  the  development  and  adoption  of 
more  scientific  and  skilful  methods. 

This  is  very  clearly  shown  in  the  works  con- 
structed during  the  Roman  Period.  Tlie  earlier 
Romans  erected  their  buildings  on  the  most 
solid  foundations  constructed  of  large  blocks  of 
concrete,  composed  of  quarry  rubbish,  gravel, 
or  burnt  earth,  bonded  by  an  excellent  mortar. 
This  material  JFonned  under  tlie  superstructuret 
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homogeneous  basements  of  veritable  artificial 
rocks  capable  of  sustaining  the  heaviest  of 
buildings  without  rupture  or  settlement.  Dur- 
ing the  later  Roman  period,  however,  the  foun- 
dations were  much  neglected,  so  that  the  archi- 
tects of  the  1 2th  century  were  afforded  so  many 
examples  of  important  edifices  fallen  on  account 
of  bad  foundations,  and  for  no  other  reason, 
that  they  were  compelled  to  exercise  greater 
ore,  and  employ  more  skilful  methods. 

These  remarks  are  especially  applicable  to 
the  foundation  methods  practised  at  the  present 
time.  The  architectural  and  engineering  works 
of  to-day  have  passed  from  the  types  of  com- 
paratively light  superstructures  to  those  of 
mammoth  size  and  enormous  weight,  requiring 
the  strongest  and  most  permanent  fonndat'ions 
that  modem  engineering  skill  is  capable  of  de- 
signing, and  the  application  of  reinforced  con- 
crete or  concrete  steel  methods  to  the  construc- 
tion of  practically  all  classes  of  foundations 
appears  to  represent  the  best  practice  of  modem 
times. 

The  emplo3rment  of  a  particular  type  of 
foundation  depends  upon  the  character  of  the 
soil  and  the  presence  of  water,  and  the  widely 
varying  conditions  met  with  in  practice  have 
developed  several  classes  of  foundation  struc- 
tures which  may  be  briefly  designated  as  peat 
foundations,  sand  foundations,  hard  soil  foun- 
dations, pile  foundations,  etc.,  which  may  be 
more  intelligently  described  in  the  special  para- 
graphs following  a  few  very  general  but  neces- 
sary remarks  on  foundation  soils. 

Foundation  Soils.*- These  vary  in  character 
from  hard  and  solid  bed-rock,  hard-pan,  and 
firm  sand  to  liquid  mud,  quicksand  and  silt.  It 
J9  clear  that  hard  bed-rock,  hard-pan,  firm  sand, 
and  various  kinds  of  compact  clays  are  the  best* 
materials  to  sustain  foundation  stnKtares;  but 
practical  experience  has  very  satisfactorily  dem- 
onstrated that  almost  every  substance  in  nature 
is  capable  of  supporting  the  weight  of  any  other 
substance,  no  matter  how  small  the  sustaining 
capacity  of  that  material  may  be,  provided  the 
weight  to  be  sustained  is  distributed  over  a  suffi- 
ciently large  area,  and  provided  the  conditions 
of  the  soil  are  permanent.  Under  any  condi- 
tions, however,  other  than  those  obtaining  in 
the  case  of  solid  rock,  the  adoption  of  the  par- 
ticular type  of  foundation  requires  the  exercise 
of  the  highest  order  of  forethought  on  the  part 
of  the  constructing  engineer  in  arranging  for 
the  proper  distribution  of  the  weight  of  the 
superstructure,  and  in  providing  means  to  coun- 
teract the  injurious  effects  of  any  vibration  to 
which  it  might  possibly  be  subjected. 

The  sustaining  power  of  soils  depends  upon 
their  composition,  the  amount  of  water  which 
they  contain  or  which  may  drain  through  them, 
and  the  degree  to  which  they  are  confined. 
Sound  hard  bed-rock  of  ledge  formation  will 
support  loads  up  to  36  tons  per  square  foot, 
but  if  the  rock  is  seamy  and  rotten  its  sustain- 
ing capacity  will  be  materially  less,  and  will  re- 
?|uire  special  treatment  in  the  construction  of 
onndations  thereon.  In  general,  the  composi- 
tion of  the  different  kinds  of  substrata  varies 
so  greatly  that  it  is  impossible  to  apply  specific 
niles:  but  the  latest  practice  assumes  the  fol- 
lowing safe  allowable  pressures:  For  hard-pan, 
eight  tons  per  square  foot;  compact  sand  and 
clean  gravel  free  from  lateral  movement,  five 
tOiM   per  square  foot;   dry  clay,  three  tons  per 


square  foot;  and  loam,  one  ton  per  square  fool 
Soft,  wBtery  clays,  mud,  quicksands,  and  silt 
have  very  little  or  no  sustaining  power,  and 
have  to  be  p^enetrated  until  firmer  material  is 
reached,  and  require  to  be  compacted  by  drain- 
ing, or  consolidated  by  other  means.  If  piles 
are  employed,  and  they  are  driven  to  bed-rock 
or  to  refusal,  the  sustaining  power  is  determined 
by  the  crushing  strength  of  tlie  material  of  the 
pile  —  timber,  iron,  or  reinforced  concrete,  as 
the  case  may  be. 

Peat  Soil  Foundations. —  In  soils  such  as 
peat,  it  is  almost  impossible  to  carry  the  walls 
down  to  a  sufficient  depth  to  reach  a  solid  base. 
In  such  cases  one  of  three  methods  has  to  be 
adopted  —  to  lay  a  strong  concrete  floor  spread 
over  a  sufficient  area;  to  use  cylinders  of  iron 
or  brick  work;  or  to  employ  piles.  If  a  con- 
crete floor  is  employed,  it  should  cover  the 
entire  surface  to  be  occupied  by  the  building, 
and  should  extend  to  some  distance  beyond  the 
footings  of  the  walls  in  order  to  prevem  cracks 
and  settlements.  These  injuries  are  usually 
caused  by  heavy  walls  being  placed  too  close  to 
the  edge  of  the  concrete  floor,  causing  it  to 
buckle  and  crack,  and  to  settle  irregularly  under 
the  unequal  weights  of  walls  of  different  thick- 
ness. This  condition  is  somewhat  obviated  un- 
der the  French  system  by  forming  a  lip  under 
the  edge  of  the  concrete  floor,  converting  it 
into  a  kind  of  inverted  tray  which  confiries  the 
substratum  within  its  limits.  The  material  of 
the  foundation  should  be  strong  and  homo- 
geneous, while  that  of  the  superstructure  should 
be  of  the  coursed  and  bonded,  or  articulated, 
construction,  so  that  if  necessary  it  would  yield 
slightly  at  the  joints  and  thus  accommodate 
itself  without  fracturing  to  any  slight  or  un- 
equal settlements  during  construction. 

Sand  Soil  Foundations. —  In  hard  stable  sand 
or  gravel,  or  in  compact  dry  clay  above  water 
level,  the  construction  of  strong,  permanent 
foundations  require  comparatively  simple  meth- 
ods. If  the  location  is  in  cold  countries,  the 
preliminary  excavation  is  carried  well  below  the 
frost  line,  and  the  bottom  is  carefully  leveled 
off  to  receive  the  concrete  bed,  or  the  broad  foot- 
ing formed  by  the  lower  courses  of  the  masonry. 

In  the  case  of  compressible  soils,  artificial 
means  in  the  form  of  piles,  or  of  beds  of  con- 
crete are  first  employed  to  reinforce  the  sustain- 
ing power  of  the  substratum,  and  upon  the 
platforms  thus  obtained  the  foundation  proper 
IS  then  constructed.  On  the  other  hand,  if  the 
foundations  have  to  be  constructed  upon  run- 
ning sand,  the  greatest  care  and  skill  is  required 
to  prevent  the  work  from  being  undermined  by 
pumping  out  sand  with  the  water  during  con- 
structing operations.  About  the  only  way  to 
handle  such  a  case  is  to  make  a  good  concrete 
floor  the  entire  width  of  the  trench  by  putting 
it  in  as  quickly  as  possible,  sealing  up  the  sides 
of  the  trench,  and  then  pumping  out  the  watei 
when  it  reaches  the  level  of  the  top  of  the  con 
Crete,  and  not  from  a  sump.  In  building  dock- 
wall  upon  running  sand,  the  probable  effects 
due  to  the  cessation  of  pumping  operations  nt 
the  course  of  construction,  require  to  be  care- 
fully considered.  In  such  a  case,  the  entering 
water  will  exert  a  varying  pressure  on  the  floor 
of  the  dock  and  the  foundations  of  the  walls 
according  to  the  difference  of  tide  levels  on  the 
outside  of  the  dock. 

Foundations  for  bridge  piers  on  or  across 
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sand  are  usually  constructed  by  sinking  iron 
tubes  or  piles  equipped  with  large  disks  or  screw 
shoes  at  their  lower  ends,  the  diameters  of 
which  are  regulated  to  support  the  weight  in> 
tended  to  be  placed  upon  them. 

Clay  Soil  Foundations. —  As  in  the  case  of 
sand  and  gravel  free  from  lateral  movement, 
the  construction  of  foundations  i..  dry  clay  calls 
for  the  application  of  the  simplest  methods; 
but,  in  clay  strata  impermeated  with  water,  and 
having  a  tendency  to  slide,  especially  in  the  case 
of  hillside  excavations,  the  problem  becomes 
more  difficult  and  complex,  and  requires  special 
methods  for  its  successful  solution.  As  a  rule, 
such  soils  do  not  slide  piecemeal,  but  move  as  a 
mass  with  an  almost  irresistible  energy  capable 
of  rupturing  the  strongest  timbers  as  if  they 
were  toothpicks.  The  only  way  to  proceed  in 
such  cases  is  to  disturb  as  small  a  section  as 
possible  at  a  time  so  that  any  forward  impulse 
may  not  be  communicated  to  the  entire  mass, 
and  to  provide  strong  cross  walls  in  the  base- 
ment to  act  as  buttresses.  The  foundations 
should  be  carried  down  to  or  below  the  ultimate 
drainage  level  so  as  to  prevent  shrinkage  by 
.any  subsequent  draining  of  the  subsoil  which 
will  lead  to  disastrous  settlements. 

Pile  Foundations. —  These  consist  of  groups 
of  piles  of  timber,  iron,  or  concrete,  plain  or 
reinforced,  sunk  into  the  substrata  and  capped 
with  platforms  of  timber  or  concrete  upon 
which  the  superstructure  is  finally  built. 

Timber  piles  are  tree  trunks  of  varying  diam- 
eter and  length,  with  the  bark  removed  and  the 
knots  and  lateral  branch  stems  cut  off.  Iron 
piles  are  of  two  kinds:  the  screw  pile,  consist- 
mg  of  a  shaft  of  iron  or  wood,  equipped  at  the 
foot  with  an  iron  casting  in  the  form  of  two 
screw  blades  ranging  in  size  from  one  to  five 
feet  in  diameter;  and  the  disk  piles,  consisting 
of  hollow  tubes  carrjring  disks  at  their  lower 
ends  instead  of  screw  blades.  Concrete  piles 
consist  of  cylinders  of  concrete  formed  in  place, 
and  of  columns  of  reinforced  concrete  of  rec- 
tangular cross- section  made  above  ground  and 
subsequently  driven  into  place  by  means  of  a 
pile  driver. 

Various  methods  are  employed  to  sink  or 
drive  piles  into  place.  Timber  piles  are  driven 
by  the  use  of  hammers  which  are  raised  and 
dropped  by  some  form  of  engine  developed 
power,  and  by  the  aid  of  jets  of  water  under 
pressure,  as  suggested  by  Sir  James  Brunlees 
as  early  as  1850,  and  first  employed  by  him  in 
connection  with  the  sinking  of  iron  piles  in  the 
construction  of  the  foundations  to  carry  a  rail- 
way across  the  treacherous  sands  of  More- 
cambe  Bay.  Some  of  the  most  notable  deep 
pile  foundations  constructed  by  the  driving 
method  are  those  under  the  new  Public  Library 
building,  and  the  Illinois  Central  Railway  pas- 
senger station  in  Chicago,  Illinois.  The  passen- 
ger station  consists  of  a  structure  180  by  220 
feet  in  plan,  9  stories  high,  with  a  tower  13 
stories  high,  and  a  station  3  stories  high 
connected  with  a  train  shed  680  feet  long.  Bor- 
ings taken  on  the  site  showed  the  substrata  to 
consist  of  ten  to  twenty  feet  of  rubbish  accu- 
mulated by  dumping,  and  below  that,  several 
irregular  layers  of  stiff  blue  clay  and  quicksand 
down  to  bed-rock,  more  than  60  feet  below  the 
surface.  These  conditions  led  to  the  adoption 
of  a  deep  pile  foundation,  and  about  1,700  piles, 
arranged    in    groups    or    clusters,    were    driven 


under  the  columns.  These  piles  ranged  m  sist 
from  40  to  60  £eet  in  length,  and  from  11  to  16 
inches  in  diameter  at  the  butt  Thirty-two  per 
cent  were  black  gum,  22  per  cent  pine,  21  per 
cent  oak,  7  per  cent  bass  wood,  and  15  per  cent 
hickory,  with  a  few  maple  and  elm.  They  were 
driven  with  drop  hammers  weighing  2,800,  3,200, 
and  3,800  pounds  respectively,  the  fall  ranging 
from  35  to  50  feet.  A  cast  iron  cap  was  fitted 
over  the  heads  of  the  piles  to  prevent  them  from 
being  crushed  or  split,  but  in  spite  of  this  pro- 
tection over  8  per  cent  of  the  heads  suffered 
serious  injuries  of  that  character.  The  piles 
were  all  driven  in  groups  until  the  tops  of  all 
were  below  the  leads,  then  the  driving  was 
completed  by  the  use  of  a  follower.  Water  was 
kept  running  continuously  around  the  pile  at 
the  surface  during  the  driving  operations  and 
was  found  to  materially  aid  in  the  sinking  of 
the  piles.  After  the  piles  had  been  driven  home, 
the  tops  were  sawed  off  to  a  uniform  height  of 
three  feet  below  datum,  thus  placing  all  the 
timber  below  low  water  level.  As  this  was  at 
least  ten  feet  below  the  surface,  the  trenches 
had  to  be  sheathed,  and  were  kept  drained  by 
continual  pumping.  The  earth  was  excavated 
to  the  depth  of  18  inches  below  the  top  of  the 
piles  and  rich  Portland  cement  concrete  was 
tamped  in  flush  with  the  tops.  Finally,  oak 
caps  12  inches  square  were  drift-bolted  to  the 
centre  of  each  pile,  and  the  space  between  the 
timbers  was  filled  with  concrete. 

When  piles  are  sunk  with  the  aid  of  jets  of 
water,  the  work  is  accomplished  much  more 
simply  and  rapidly  than  by  driving.  A  pipe 
two  or  three  inches  in  diameter  is  attached  to 
the  side  of  the  pile  and  connected  to  a  pump. 
The  pile  is  first  covered  with  pitch  and  then 
the  water  is  forced  through  the  pipe  under  the 
bottom  of  the  pile,  so  that  the  sand  is  converted 
to  a  degree  of  fluidity  th^t  allows  the  pile  to 
descend  rapidly  to  the  desired  depth.  When 
one  pile  has  been  put  down  home,  the  feed  pipe 
is  detached  and  spiked  onto  another  and  the 
operation  is  repeated.  The  accuracy  and  cer- 
tainty of  this  method  is  so  great,  that  it  is  a 
common  practice  to  make  the  holes  for  the  bolts 
in  the  piles  before  they  are  brought  into  posi- 
tion. After  the  pile  is  down  and  a  reasonable 
length  of  time  has  been  allowed  for  the  churned 
up  sand  to  subside,  it  recovers  its  solidity  and 
grips  the  pile  so  tightly,  that  it  is  almost  im- 
possible to  start  it  again. 

When  hollow  iron  piles  are  used,  the  water 
is  conveyed  through  the  centre  of  the  tube  un- 
der hydraulic  pressure,  disturbing  the  sand  under 
the  piles  and  allowing  them  to  sink  by  their 
own  weight  to  the  proper  depth.  Upon  with- 
drawing the  pressure  and  stopping  the  flow  of 
water,  the  sand  returns  to  its  former  consistency^ 
and  holds  the  pile  stationary.  Numerous  valu- 
able and  interesting  experiments  show  that  the 
gripping  power  of  quicksand  is  equivalent  to  a 
uniform  supporting  power  of  five  tons  per 
square  foot,  and  tihat  such  sands  possess  this 
power  at  the  depth  of  only  a  few  feet  below 
the  surface,  and,  furthermore,  that  an  increase 
in  depth  is  not  accompanied  by  a  relative  in- 
crease in  the  supporting  power.  Under  favor- 
able conditions  the  water  jet  method  can  be 
applied  equally  well  to  the  sinking  of  cylinders 
and  caissons. 

Concrete  piles  have  been  used  during  a  com- 
paratively recent  period,   but  their  success  has 
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been  so  great  that  their  development  in  the 
future  promises  to  bring  them  into  general  use 
in  the  place  of  timber  and  iron  piles.  These 
piles,  as  previously  mentioned,  are  either  formed 
in  place,  or  they  are  molded  above  ground.  A 
great  many  methods  have  been  suggested  for 
forming  the  hole  to  contain  the  concrete  when 
the  pile  is  formed  in  place.  One  method  con- 
sists in  driving  a  double  shell  of  metal  into  the 
ground  and  then  withdrawing  the  inner  shell, 
leaving  the  outer  shell  as  a  mold  for  the  con- 
crete. Another  method,  shown  by  Fig.  i,  em- 
ploys a  single  shell  equipped  with  a  concrete 
or  a  steel  point.  The  shell  is  first  driven  to 
the  desired  depth  and  then  withdrawn  slowly 
and  the  space  it  occupied  filled  with  concrete, 
the  surface  being  kept  at  a  sufficient  depth  be- 
lo<v  the  end  of  the  tube  to  maintain  the  head 
required  to  resist  the 
pressure  of  the 
ground.  Concrete 
piles  used  for  under- 
pinning are  usually 
sunk  with  the  aid  of 
the  water  jet  to  a 
depth  sufficient  to 
reach  firm  strata,  and 
the  bottom  of  the  ex- 
cavation is  enlarged 
by  means  of  a  spiral 
expanding  device  so 
as  to  form  a  base,  as 
shown  in  Fig.  2. 

Piles  made  in  place 
may  be  reinforced,  if 
desired,  but  usually 
reinforced  concrete 
piles  are  formed 
above  ground.  They 
are  designed  like  col- 
umns, the  reinforce- 
ment consisting  of 
vertical  bars  of  steel 
connected  at  intervals 
with  horizontal  wire 
rods  or  plates.  Up 
to  the  present  time 
they  have  been  made 
only  in  square  and 
triangular  cross-sec- 
tion, circular  molding 
being  too  expensive, 
and  the  arrangement 
of  the  required  rein- 
forcement being  too 
complex.  The  general 
character  of  these 
piles  is  illustrated  by  Fig.  3,  which  shows  the 
construction  of  the  piles  designed  (but  not 
used)  for  the  foundations  of  the  Hallenbeck 
building.  New  York  city. 

The  supporting  power  of  piles  depends  upon 
their  action  as  a  column  resting  on  a  hard  base, 
or  upon  the  friction  against  their  sides  devel- 
oped by  the  gripping  action  of  the  material 
through  which  they  have  been  driven.  Very 
often  the  supporting  power  is  a  combination  of 
both  actions.  The  amount  of  this  power  may 
be  calculated  in  various  ways,  but  at  their  best 
the  results  are  of  necessity  only  approxima- 
tions. The  supporting  power  of  a  pile  driven 
to  bed-rock  is  determined  by  the  crushing 
strength   of  the   material  of  which   it  consists 


Fig.  I. 


but  if  it  is  supported  wholly  or  in  part  by  fric- 
tion, its  supporting  power  is  calculated  by  a 
formula  based  upon  factors  obtained  by  experi- 
ment, or  upon  the  distance  penetrated  by  the 
pile  under  the  blow  of  the  driving  hammer.  A 
formula  based  upon  the  last  named  factor  and 
commonly  used  for  determining  the  safe  load- 
ing on  piles  is  given  by  the  expression  r- 
2Wh 
P  = , 

in  which  P  =  safe  loading  in  tons  upon  a  pile, 
W  =  weight  of  hammer  in  tons,  h  =  height  of 
fall  in  feet,  and  p  =  penetration  in  inches  un- 
der last  blow. 

The  construction  of  the  pile  foundations  for 
the  Chicago  Public  Library  building  afforded  val- 
uable information  relative  to  the  supporting  pow- 
er of  piles  as  determined  under  actual  conditions. 
Piles  of  Norway  pine  were  driven  with  a  steam 
hammer  having  a  total  weight  of  8,300  pounds, 
the  hammer  alone  weighing  4,500  pounds  and 
delivering  54  blows  per  minute,  with  a  stroke 
of  42  inches.  The  last  20  feet  of  driving  was 
accomplished  by  means  of  a  follower.  Tlie 
piles  were  placed  about  two  and  one-half  feet 
centre  to  centre  and  the  supporting  power  of 
four  piles  was  tested  by  building  a  platform 
on  top  of  them  and  loading  it  with  pig-iron. 
Levels  were  carefully  taken  on  each  pile.  They 
stood  four  days  with  a  loading  of  six  tons  on 
each  pile,  eight  days  with  a  loading  of  37  tons 
per  pile,  and   10  days  with  a  load  of  50  tons 
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per  pile.  The  settlement  did  not  exceed  o.oi 
of  a  foot.  These  tests  indicate  that  if  250 
pounds  per  square  inch  he  assumed  for  point 
resistance,  the  average  frictional  resistance  will 
amount  to  about  3.2  pounds  per  square  inch  of 
side  surface  of  pile,  or  about  432  pounds  per 
square  foot.  In  the  case  of  an  ordinary  pile, 
«;evcn  inches  through  the  top  and  14  inches  at 
the  butt,  driven  to  a  depth  of  45  feet,  the  point 
resistance  would  be  6,000  pounds,  and  the  fric- 
tional resistance  59,000  pounds,  a  total  earth 
rp'^istance  of  65,000  pounds,  equivalent  to  the 
supporting  power  of 
the  pile  considered  as 
a  column,  and  allow- 
ing a  factor  of  safety 
of  3  to  4. 

Usually,  the  deter- 
mination of  the  point 
at  which  a  pile  is 
considered  as  having 
been  driven  to  a 
firm  bearing  depends 
greatly  upon  the 
judgment  of  the  en- 
gineer in  charge, 
based  upon  his  ex- 
perience in  the  par- 
ticular locality  in 
which  the  work  is  be- 
ing performed.  The 
best  practice,  how- 
ever, affords  the  fol- 
lowing safe  specifica- 
tions of  allowable 
penetration.  For  piles 
meeting  a  hard  re- 
sistance a  penetration 
of  one  inch  under 
the  blows  of  a  2,000- 
pound  hammer  fall- 
ing 10  feet,  and  for 
piles  held  by  friction, 
a  penetration  of  three 
inches  under  the 
blows  of  a  2,000- 
pound  hammer  fall- 
ing 15  feet.  The 
minimum  distance  be- 
tween centres  usually 
depends  upon  the 
hardness  of  the  sub- 
strata and  the  size  of 
the  butts.  Spruce 
piles  may  be  advan- 
tageously driven  24 
inches  between  cen- 
tres, while  large  and 
long  piles  ought  not 
to  be  driven  closer  than  30  inches  between  cen- 
tres. Another  factor  that  must  be  carefully  con- 
sidered is  the  supporting  power  of  the  soil  as  a 
whole.  For  example,  if  that  power  is  equal  to 
two  tons  per  square  foot,  and  each  pile  is  capa- 
ble of  sustaining  18  tons,  it  is  useless  to  place 
the  piles  closer  than  three  feet  between  centres. 
In  connection  with  the  use  of  timber  piles  in 
places  where  the  durability  of  the  timber  is 
very  liable  to  be  seriously  impaired  by  the  at- 
tacks of  the  Teredo  worm,  the  latest  practice 
appears  to  favor  the  system  of  armoring  them 
with  concrete.  In  such  cases  the  timber  piles 
arc   usually   driven   in   sets   of  three   to  a   firm 
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bearing.  They  are  then  cut  off,  one  two  feet, 
one  four  feet,  and  one  eight  feet,  below  the 
level  of  the  wharf  platform.  A  wooden  stave 
cylinder  of  three-inch  planking  is  then  placed 
around  the  piles  and  driven  into  the  mud  to  a 
depth  of  12  feet,  and  the  bottom  of  the  cylinder 
sealed.  The  contained  water  is  then  pumped 
out.  and  a  cylinder  of  expanded  metal  is  set 
WMthin  the  wooden  cylinder,  and  the  remaining 
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space  filled  with  concrete.  Diagram  A,  Fig.  4, 
illustrates  this  protective  method  as  emf)loyed 
in  wharf  construction  on  the  Pacific  coast. 

Another  method  still  more  recently  intro- 
duced consists  in  the  use  of  terra-cotta  pipes 
as  an  outer  covering  for  the  piles.  In  this 
case  the  armoring  is  limited  to  individual  piles. 
Before  driving  the  pile,  large-headed  nails  are 
driven  into  the  surface  of  the  wood  near  the 
level  of  the  water  line.  The  pile  is  then  driven 
into  place  and  the  sections  of  terra-cotta  pipe 
placed  around  it.  The  annular  space  of  about 
two  inches  between  the  inner  surface  of  the 
pipe  and  the  pile  is  then  filled  with  concrete. 
The  method  is  especially  applicable  to  works 
along  the  coasts  of  the  South  Atlantic  and 
Gulf  States,  where  there  are  no  ice  fields  to 
contend  with,  and  where  no  strong  tidal  and 
river  currents  necessitate  the  use  of  heavy 
masses  of  stone  to  protect  the  piles  from  the 
great  force  thereby  exerted  against  them.  This 
method  is  illustrated  by  diagram  B,  Fig.  4. 

Platform  Foundations. —  These  structures 
are  designed  to  distribute  a  concentrated  weight 
over  a  large  area  in  soft  substrata  when  pfles 
are  not  employed.    They  may  consist  of  beds 
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of  concrete,  or  of  masonry  or  brick  arches 
sprung  between  supporting  piers  or  columns, 
as  shown  by  Fig.  5.  They  may  also  consist  of 
platforms  of  timber  grillage  —  timbers  placed 
across  each  other  in  alternate  layers,  or  of  plat- 
forms of  concrete  or  masonry  reinforced  with  a 
grillage  of  steel  bars,  as  illustrated  by  Fig.  6, 
which  shows  the  platform  foundations  of  a 
World's  Fair  building  in  Chicago,  consisting 
of  a  concrete  bed  reinforced  with  a  steel  rail 
and  I-beam  grillage,  to  support  the  base  cast- 
ings of  the  main  columns. 

Subaqueous  Foundations  are  those  con- 
structed in  the  substrata  of  river  beds  or  other 
bodies  of  water,  or  where  the  existing  condi- 
tions necessitate  the  building  of  structures  in 
water  and  below  the  level  of  its  surface.  This 
class  of  work  is  accomplished  by  the  use .  of 
coflFerdamS;  cribs  and  open  caissons,  pneumatic 
caissons,  by  dredging  through  wells,  by  forcing 
cement  into  the  substrata  under  pneumatic  pres- 
sure, and  by  freezing  the  substrata. 

Cofferdam  Method. —  The  use  of  cofferdams 
is  limited  to  the  construction  of  foundations  in 
shallow  waters  where  the  depth  of  the  neces- 
sary excavation  to  reach  a  firm  bearing  is  small, 
or  in  water  bearing  substrata  on  land.  They 
are  usually  constructed  by  driving  a  double 
row  of  sheet  piles  —  heavy  timber  planking  — 
around  the  area  in  which  the  foundation  is  to 
be  built.  The  space  between  the  piles  is  then 
tamped  in  solidly  with  clay,  and  the  water 
pumped  out  of  the  enclosure,  so  that  the  work 
Vol.  8  —  39 


of  excavating  and  the  subsequent  masonry  con- 
struction may  be  carried  on  in  the  open  ajr. 
Cofferdams  are  sometimes  constructed  of  walls 
composed  of  bags  of  clay  piled  around  the 
foundation  area,  and  reinforced  with  barrels 
of  sand  banked  on  the  outer  side  of  the  walls. 
Crib  and  Open  Caisson  Method.  Under 
this  method,  the  foundation  bed  is  first  pre- 
pared by  dredging  until  a  solid  material  is 
reached,  or  by  driving  piles  to  a  sufficient 
depth  to  reach  a  firm  bearing.  When  piles  are 
employed  they  are  cut  off  at  a  uniform  depth 
below  the  level  of  the  water  surface  and  con- 
stitute the  supporting  bed  of  the  caisson.  The 
caisson  consists  of  a  water-tight  box-like  struc- 
ture open  at  the  top.  It  is  floated  over  the 
position  of  the  bed,  previously  prepared  by 
dredging,  and  the  masonry  work  built  up  in 
its  interior  until  it  gradually  sinks  and  rests 
upon  the  bed.  The  side  walls  are  then  re- 
moved, leaving  the  bottom  of  the  structure  — 
the  crib  —  in  the  foundation  between  the  ma- 
sonry and  the  supporting  bed.  Fig.  7  illustrates 
the  foundation  for  a  pier  constructed  by  this 
method,  the  crib  being  supported  by  piles. 
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Pneumatic  Caisson  Method, —  In  this  method 
two  water-tight  box-like  structures  built  of 
timber  or  of  metal  are  used.  They  are  con- 
nected together  one  above  the  other,  the  lower 
caisson  being  inverted,  that  is  placed  bottom 
up,  and  the  upper  one  open  at  the  top.  This 
structure  is  floated  and  anchored  over  the  posi- 
tion selected  for  the  pier  and  the  masonry  built 
inside  the  upper  caisson  until  the  lower  edge 
of  the  lower  caisson  rests  on  the  bed  of  the 
body  of  v/ater.  The  contained  water  in  the 
lower  caisson  is  then  expelled  by  compressed 
air,  allowing  men  to  enter  and  excavate  the 
underlying  material  within  the  limits  of  the 
caisson.  As  the  excavated  material  is  dis- 
charged by  being  passed  out  through  the  top 
of  the  caisson,  and  the  masonry  work  is  added 
to   course  by  course,   thus   keeping  it  always 


Digitized  by 


^^oogle 


FOUNDATION 


above  the  surface  of  the  water,  the  caisson 
sinks  lower  and  lower  into  the  substrata  until 
it  reaches  solid  rock  or  other  firm  material. 
The  lower  caisson  is  thea  filled  with  concrete, 
and  the  sides  of  the  upper  caisson  are  removed, 
leaving  the  masonry  on  the  foundation  formed 
by  the  lower  caisson  with  its  concrete  filling. 
Fig.  8  shows  the  longitudinal  section  of  a  cais- 
son of  this  type. 

The  pneumatic  method,  although  one  of  the 
most  effective,  is  limited  in  its  application  to 
work  at  a  depth  of  about  lOO  feet  below  the 
surface  of  the  water,  as  it  is  impossible  for  men 
to   work   conveniently   and   effectively   under   a 


three.  As  determined  by  borings,  the  bed  con- 
sisted principally  of  sand,  and  some  clay  and 
boulders.  Below  this,  at  a  depth  varying  from 
45  to  75  feet  below  high  water  level,  the  forma- 
tion consisted  of  gneiss  rock  with  a  very  irreg- 
ular surface.  The  caisson  was  sunk  through 
the  sand,  clay  and  boulders  until  it  rested  on 
the  rock,  which  was  then  blasted  away  and 
stepped  so  as  to  make  a  fair  bearing  for  the 
edge  on  all  sides.  The  caisson  measured  6o 
feet  by  'jd  feet  on  the  sides,  with  a  total  depth 
of  19  feet,  and  a  working  chamber  ^y^  feet  in 
height.  The  walls  were  two  feet  nine  inches 
thick  and  were  built  of  two  courses  of  12  by 
12-inch  timbers,  the  outer  course  placed  longi- 
tudinally and  the  inner  vertically.  Two  layers 
of  3-inch  planking  were  placed  on  the  outside, 
and  one  layer  on   the   inside.     The  bottom  of 
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span  the  same  length  as  that  of  the  older 
bridge,  is  of  much  greater  magnitude  in  many 
other  ways.  Each  of  its  two  steel  towers  is 
supported  by  two  piers,  as  shown  by  Fig.  9. 
The  following  description  is  that  of  the  north 
caisson  of  the  New  York  tower,  but  it  also 
applies  in  almost  every  particular  to  the  other 


greater  air  pressure  than  that  required  to  sus- 
tain a  column  of  water  of  that  height. 

Although  the  iron-lined  timber  caissons  used 
in  the  construction  of  the  first  East  River  or 
Brooklyn  suspension  bridge,  measuring  102  feet 
by  168  feet  each,  with  a  working  chamber  s 
feet  6  inches  in  depth,  are  among  the,  largest 
ever  constructed,  a  clearer  idea  of  the  applica- 
tion of  the  pneumatic  caisson  method  to  works 
of  great  magnitude  may  be  obtained  from  a 
description  of  the  caissons  used  in  constructing 
the  foundations  for  the  piers  of  the  second  East 
River  or  Williamsburg  suspension  bridge,  com- 
pleted in  1904. 

This  structure,  although  having  a  suspension 
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the  walls  was  provided  with  a  cutting  edge,  as 
shown  by  Fig.  10,  which  extended  continuously 
around   the  whole  caisson.     This  cutting  edge 
was  constructed  of  J/^-inch  steel  plates,  stiffened 
at  intervals  of  2^/^   feet  of  its   length  by  knee 
braces.    It  extended  two  feet  below  the  bottom 
of   the    lowermost   timbers,   and    the    lower   12 
inches    were   stiffened    with    reinforcing  plates, 
so  that  it  had  a  total  thickness  of  two  inches 
The  cutting  edge  was  not  provided  for  the  pur- 
pose  of  cutting  through   the  bed  of  the  river, 
but  to  enable  the  workmen   to   use  their  tools 
close   to   the   outer   edge   of  the   walls   of  the 
caisson,  which  were  nearly  three  feet  in  thick- 
ness, and  also  to  facilitate  the  removal  of  ob- 
stacles, such   as  boulders,  which  could  be  dis- 
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lodged  with  less  difficulty  from  underneath  the 
two-inch  edge  than  the  bottom  of  the  three- 
foot  wall.  The  roof  of  the  working  chamber 
was  five  feet  in  thickness,  and  consisted  of 
several  layers  of  12  by  12-inch  timbers  laid 
alternately  crosswise  and  covered  with  alternate 
courses  of  3-inch  planks  laid  diagonally.  The 
roof,  and  in  fact  the  whole  caisson,  was  stiff- 
ened with  eight  massive  steel-plate  riveted- 
trusses,  which  extended  across  from  wall  to 
wall.  All  the  timbers  of  the  caisson  and  of  the 
roof  were  drift-bohed  together  so  as  to  give 
great  rigidity  to  the  structure,  and  to  make  it 
perfectly  water-tight.  Additional  strength  was 
given  to  the  working  chamber  by  two  solid 
bulkheads,  which  extended  entirely  across  and 
divided  it  into  three  compartments,  openings 
being  provided  for  the  passage  of  workmen.  A 
massive  framework  or  gridiron  formed  of  16 
by  16-inch  timbers  was  bolted  together  and  to 
the  side  walls  at  the  level  of  the  lowermost 
timbers  with  l^-inch  steel  tie-rods.    From  each 
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intersection  of  this  framework  vertical  posts 
reached  to  the  roof  and  were  tied  together  and 
stiffened  to  resist  lateral  distortion,  by  diagonal 
struts  and  tie-rods,  as  shown  in  Fig.  il,  prac- 
tically forming  two  steel  trusses  nine  feet  three 
inches  in  depth,  with  a  weight,  of  10  tons  each. 
They  were  a  novel  feature  in  this  class  of 
work,  but  were  rendered  necessary  on  account 
of  the  shallowness  of  the  caisson.  The  roof 
was 'pierced  with  seven  shafts,  each  about  three 
feet  in  diameter,  for  the  passage  of  men  and 
material,  and  several  pipes  ranging  from  one 
to  five  inches  in  diameter,  for  supplying  air  and 
water,  blowing-out  sand,  and  for  carrying  elec- 
tric light  wires.  These  shafts  were  of  circular 
section,   and   were  put   in  place  in   lengths  of 


eight   feet   as  the   masonry   work  was   carried 
upwards. 

The  piers  on  the  Brooklyn  side  were  con- 
structed in  a  similar  manner,  with  the  exception 
that  they  were  carried  to  a  depth  of  107  feet 
below  high  water.  The  last  caisson  to  be  sunk 
passed  through  50  feet  of  water,  20  feet  of 
sand,  gravel  and  boulders,  30  feet  of  bard  clay 
and  hard-pan,  and  12  feet  of  rock.  The  ex- 
cavating of  the  rock  was  rendered  necessary 
by  the  steepness  of  its  slope. 

The  lower  caisson  measured  63  feet  by  79 
feet,  and  contained  74,700  cubic  feet  of  timber, 
and  93  tons  of  iron,  the  greater  portion  of  which 
was  in  the  form  of  drift-bolts.  Without  the 
concrete  filling  it  weighed  1,965  tons,  and  con- 
tained 6,000  yards  of  concrete  above  the  roof 
of  the  working  chamber.  The  upper  caisson 
was  50  feet  deep  and  contained  29,000  cubic 
feet  of  timber,  and   32  tons  of   iron. 

The  sinking  and  concreting  was  accom- 
plished in  three  months  and  six  days,  a  very 
rapid  piece  of  work  considering  the  great  depth 
to  which  the  caisson  was  sunk.  Down  to  the 
depth  of  55  feet  the  men  worked  in  eight-hour 
shifts.  Below  this  depth  the  shifts  were  suc- 
cessively shortened  as  greater  depths  were  at- 
tained. From  55  to  70  feet  the  shifts  were  six 
hours  long;  from  70  to  80  feet,  four  hours; 
from  80  to  90  feet,  two  hours;  from  90  to  100 
feet,  one  and  one-half  hours,  and  from  100  to 
107  feet,  4g  minutes.  The  pay  of  the  men  was 
increased  m  proportion  to  the  depth  at  which 
they  worked,  and  ranged  from  $2.50  for  the 
eight-hour  shift  to  $V75  for  the  short  shifts  at 
the  lowest  levels.  Although  the  air  pressure 
at  the  depth  of  107  feet  was  46  pounds  per 
square  inch,  there  was  very  little  sickness  among 
the  workmen,  and  only  one  serious  case.  The 
piers  above  tlie  caisson  foundation  were  built 
of  limestone  masonry  up  to  low-water  level, 
and,  above  that,  of  limestone  with  a  granite 
facing. 

Other  notable  examples  of  the  pneumatic 
caisson  method,  both  in  the  United  States  and 
in  foreign  countries,  are  the  foundations  cf  the 
centre  pier  of  the  Harlem  River  bridge,  New 
York  city;  the  Benares  bridge  over  the  Ganges 
River,  India;  the  Poughkeepsie  bridge  over  the 
Hudson  River,  New  York;  the  Hawkesbury 
bridge.  New  South  Wales,  Australia;  and  the 
Jubilee  bridge  over  the  Hooghly  River  in  Ben- 
gal. The  centre  pier  of  the  Harlem  River 
bridge  supports  the  thrust  of  a  5 10- foot  steel 
arch  on  each  side  of  it,  and  stands  on  a  timber 
caisson  54  feet  by  104  feet,  with  a  depth  of  13 
feet  It  is  divided  into  three  compartments  by 
vertical  partitions,  which  not  only  served  to 
strengthen  the  caisson,  but  protected  the  men 
during  the  blasting  operations  necessitated  by 
the  greatly  inclined  surface  of  the  rock. 

Foundations  for  piers  or  abutments  ^  of 
bridges,  or  for  the  main  columns  of  high  build- 
ings, where  the  individual  piece  of  work  is  of 
lesser  magnitude  than  those  already  cited,  are^ 
usually  construf*ed  by  the  use  of  cylinders  of 
iron,  as  illustrated  by  Fig.  12.  The  arrange- 
ment consists  of  a  cylinder  of  metal  divided 
into  two  unequal  part^  by  a  horizontal  partition 
—  the  upper  and  larger  part,  essentially  a  coffer- 
dam, being  the  caisson  proper,  and  the  lower 
part  within  which  the  excavating  operations  arc 
carried  on  being  the  working  chamber.  It  is 
provided  with  one  or  two  shafts  made  of  boiler- 
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plate,  which  are  connected  with  the  air  chamber 
on  top  adjoining  the  equilibrium  chamber  or 
air-lock  through  which  the  workmen  and  ma- 
terials must  enter.  A  pipe  from  the  air  com- 
pressor furnishes  the  air  chamber  with  com- 
pressed air,  which  is  subsequently  introduced 
by  a  system  of  locks  to  the  working  chamber 
below. 

Dredging  in  PTrZ/j.— Beyond  the  limit  of 
the  effective  application  of  pneumatic  methods, 
\about  ICO  feet  below  the  water  surface,  all 
jcxcavating  must  be  accomplished  by  dredging, 
and  special  care  has  to  be  exercised  in  plan- 
ning the  method  of  operations  to  prevent  any 
contingency  arising  at  the  bottom  that  would 
require  to  be  dealt  with  by  the  use  of  human 
labor,  as  diving  operations  are  impossible.     It 


40  vertical  cells,  and  was  sunk  to  a  depth  ol 
130  feet  by  filling  in  some  of  the  cells  and  ex- 
cavating in  others.  In  the  case  of  the  latter, 
the  caisson  is  of  steel  and  iron,  of  oval  form, 
20  feet  by  48  feet  diameters,  and  splayed  out 
at  the  bottom  an  additional  two  feet  all  around. 
It  is  divided  into  three  dredging  wells  set  on 
the  centre  line  and  parallel  to  its  length.  They 
splay  out  at  the  bottom  so  as  to  meet  each 
other  and  the  outer  skin,  thus  forming  a  cut- 
ting edge.  It  was  sunk  to  a  depth  of  161  feet 
below  the  water  level  by  dredging  in  the  wells, 
and  by  filling  the  space  between  the  wells  and 
the  outer  skin  with  concrete.  This  is  probably 
the  greatest  depth  ever  reached  in  the  construc- 
tion of  a  bridge  foundation. 

The  foundations  of  the  piers  of  the  Hooghly 
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Fig.  II. 


is  also  important  to  observe  that  the  skin  fric- 
tion, quite  unimportant  in  a  cylinder  of  mod- 
erate depth,  becomes  so  great  at  lower  levels 
that  special  means  have  to  be  employed  to  over- 
come it.  In  the  Benares  bridge  mentioned  in 
the  foregoing  paragraphs,  the  principal  piers 
are  sunk  to  the  depth  of  140  feet  below  the 
level  of  the  water,  and  consist  of  oval  brick 
wells  each  28  feet  by  65  feet  in  diameter,  the 
bottom  lengths  being  cased,  in  iron,  as  it  was 
necessary  to  begin  operations  in  the  water. 
Each  well  is  divided  into  three  vertical  com- 
partments in  which  the  dredging  was  carried 
on.  In  constructing  the  Poughkeepsie  and  the 
Hawkesbury  bridges,  almost  identical  methods 
were  employed.  In  the  case  of  the  former,  the 
caisson  is  of  timber ;  it  measures  60  feet  by  160 
feet,  with  a  depth  of  125  feet    It  is  divided  into 


bridge  were  constructed  by  the  use  of  similaf 
caissons.  The  outer  skin  of  the  caisson,  how- 
ever, is  entirely  vertical,  and  the  three  dredg- 
ing wells  extend  right  across  the  structure, 
occupying  the  semicircular  ends  and  the  cen- 
tral portion.  The  weight  for  sinking  was  ob- 
tained by  filling  the  two  15-foot  intermediate 
spaces  with  concrete,  and  by  placing  a  brick 
lining  around  the  semicircular  ends.  It  will 
be  understood  that  in  all  these  cases  the  dredg- 
ing wells  were  finally  filled  up  with  concrete 
when  the  proper  depth  was  reached. 

Pneumatic  Forcing  Method. —  This  is  an  im- 
proved method  of  constructing  subaqueous 
foundations  in  sand  or  gravel  substrata  by  con- 
verting it  into  a  solid  in  the  form  of  sand  or 
gravel  concrete.  This  is  effected  in  place,  with- 
out   excavating  operations,    by   forcing    cement 
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In  the  form  of  the  dry  powder  in  which  it  is 
furnished  commercially,  through  a  pipe  by  air 
pressure  into  the  substrata.  The  charging  pipe, 
carted  the  lance  pipe,  has  an  internal  diameter 
of  1 5^  inches,  and  is  drawn  to  a  point  at  the 
lower  end,  and  perforated  with  three  or  more 
holes  ^  of  an  inch  in  diameter.  The  upper 
end  of  the  pipe  is  connected  by  means  of  a 
bend  and  rubber  tubing  with  the  air  pressure 
supply  pipe,  suitable  arrangements  being  pro- 
vided to  raise,  lower,  or  move  it  while  in  oper- 
ation. The  air  pressure  supply  pipe  is  provided 
>rith  suitable  branches  fitted  with  stop-cocks  to 
permit  of  its  being  connected  to  an  injector  de- 
vice by  which  any  desired  quantity  of  cement 
powder  may  be  fed  into  the  current  of  air.  In 
operation,  the  air  pressure  forces  the  cement 
powder  through  the  small  openings  at  the  low- 
er end  of  the  lance  pipe  and  drives  it  into  the 
substrata  of  wet  sand  or  gravel,  with  which  it 
combines  and  forms  sand  or  gravel  concrete 
as  the  case  may  be.  The  lance  tube  may  be 
sunk  to  depths  of  i6  or  19  feet  in  a  conopara- 


Fig.  12. 

tively  short  time,  and  in  order  to  insure  a 
tmiiorm  mixture  in  the  foundation  pit,  the 
foundation  area  is  divided  into  small  fields 
8  to  12  inches  square,  into  each  of  which  the 
proper  quantity  of  cement  is  blown.  The  prop- 
er amount  ot  the  cement  charge  is  determined 
by  dividing  the  cubic  contents  of  the  field  by 
the  required  proportion  of  the  mixture.  Usu- 
aUy,  the  saturation  of  the  sand  is  so  thoroughly 
accomplished  that  when  the  forcing  operations 
arc  discontinued,  the  particles  of  sand,  if  al- 
lowed  to  come  together,  would  adhere  to  each 


other  with  a  great  deal  of  energy,  so  nrocht  so 
that  it  is  well  known  to  all  makers  of  concrete, 
whether  by  hand,  mixer,  or  mill  methods,  that 
the  volume  of  the  resulting  material  is  always 
less  than  the  siun  of  the  volumes  of  the  ingre- 
dients in  their  free  and  uncombined  state.  Ex- 
perience has  demonstrated  that  the  best  pro- 
portions of  the  two  ingredients  are  one  part 
by  volume  of  cement  to  five  parts  of  sand,  or 
sand  and  gravel,  measured  in  the  same  manner* 
This  method  was  first  suggested  by  Fr.  Neu- 
kirch,  of  Bremen,  Germany,  and  is  being  ex- 
tensively used  in  various  ways  other  than  the 
construction  of  foundations  proper,  for  such 
purposes  as  the  consolidation  of  the  soil  around 
brick  sewers,  in  the  building  of  quay-walls,  and 
in  many  other  cases  where  the  driving  of  coffer- 
dams would  be  dangerous  or  impracticable. 

Another  method  by  which  bodies  of  cement 
or  concrete  may  be  placed  in  quicksand  sub- 
strata employs  pipes  in  the  following  manner: 
Two  or  more  iron  pipes  are  sunk  through  the 
quicksands  to  the  desired  depth,  and  water 
pumped  into  one  of  the  pipes,  thus  converting 
the  substrata  into  a  condition  of  fluidity  suf- 
ficient for  the  purpose  of  pumping  it  out 
through  the  other  pipe.  The  cement  is  then  in- 
troduced through  the  forcing  pipe  and  filled 
into  the  agitated  area  at  the  bottom  of  the  pipes. 

Freezing  Method. —  This  method  is  employed 
in  the  construction  of  subaqueous  foundations, 
or  of  foundations  in  quicksand,  or  in  soft 
water-bearing  substrata,  where  the  fluidity  or 
lack  of  plasticity  of  the  soil  requires  it  to  be 
artificially  consolidated  before  excavating  work 
can  be  instituted  therein.  In  the  Poetsch  proc- 
ess, a  large  number  of  pipes  are  distributed  as 
uniformly  as  the  unstable  conditions  will  permit, 
and  are  then  filled  with  a  strong  freezing  liquid 
which  is  maintained  in  a  state  of  constant  and 
active  circulation  until  the  substrata  becomes 
solidly  frozen.  The  excavation  is  then  made  in 
the  frozen  material,  and  the  foundation  put  in 
and  allowed  to  set  firmly,  after  which  the  freez- 
ing operations  are  discontinued  and  the  sub- 
strata allowed  to  thaw  and  assume  its  normal 
condition  around  the  work.  The  method  is  not 
one  that  bears  recommendation  for  works  of 
magnitude.  The  thawing  sands  usually  return 
to  a  state  of  unstable  equilibrium  not  very  con- 
ducive to  the  permanency  and  stability  of  the 
structures  built  therein,  and  besides  that,  the 
cost  of  the  refrigerating  plant,  together  with 
the  accessory  machinery  and  appliances,  is  so 
excessive  as  to  be  practically  prohibitory  in 
ordinary  cases.  It  may  be  advantageously  ap^ 
plied,  however,  in  many  special  cases,  especially 
in  the  construction  of  subaqueous  tunnels  and 
for  making  repairs  to  all  classes  of  subaqueous 
structures. 

Bibliography. —  For  further  information  con 
suit:  Baker,  <A  Treatise  on  Masonry  Con- 
struction >  (New  York,  1900)  ;  Buell  and  Hall 
<  Reinforced  Concrete'  (New  York,  1904); 
Fowler,  ^The  Cofferdam  Process  for  Piers ^ 
(New  York,  1898);  Patton,  <A  Practical  Trea- 
tise on  Foundations'  (New  York,  1893)  ;  Tay- 
lor and  Thompson,  <  Concrete,  Plain  and  Re- 
inforced' (New  York,  1905) ;  and  special  arti- 
cles on  the  subject  in  the  various  engineering 
magazines  and  periodicals. 

William  Morey,  Jk.,  C.E., 
Consulting  Cii*il  and  Mechanical  Engineer,  N.  K,      , 
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Pounder,  also  called  Laminitis,  consists  of 
Inflammation  of  the  vascular  sensitive  laminse  of 
the  horse's  foot  Occasionally  the  laminae  are 
strained  from  severe  exertion;  more  frequently 
they  suffer  from  the  morbid  effects  of  cold, 
which  is  especially  injurious  after  excitement 
and  over-fatigue.  The  shoes  must  at  once  be 
removed,  and  the  toes,  if  long,  reduced,  but  no 
further  rasping  or  cutting  is  permissible.  The 
feet  must  be  enveloped  in  hot  bran  poultices,  and 
kept  off  the  hard  ground  by  a  plentiful  supply  of 
short  litter.  Purgatives,  if  required,  must  be 
used  with  extreme  caution.  See  Horse,  Dis- 
eases AND  Care  of.— Care  of  the  Feet. 

Founders  and  Patriots  of  America,  The, 
a  society  founded  in  1896,  and  incorporated  18 
March,  of  the  same  year,  the  object  stated  in  the 
articles  of  incorporation  being  *to  bring  together 
and  associate  congenial  men  whose  ancestors 
struggled  together  for  life  and  liberty,  home 
and  happiness,  in  the  land  when  it  was  a  new 
and  unknown  country,  and  whose  line  of  descent 
from  them  comes  through  patriots  who  sustained 
the  colonies  in  the  struggle  for  independence  in 
the  Revolutionary  War;  to  teach  reverent  re- 
gard for  the  names  and  history,  character  and 
perseverence,  deeds  and  heroism,  of  the  founders 
of  this  country  and  their  patriot  descendants ;  to 
teach  that  the  purpose  of  the  founders  could 
have  had  no  lasting  result  but  for  their  patriot 
sons;  to  inculcate  patriotism;  to  discover,  col- 
lect, and  preserve  records,  documents,  manu- 
scripts, monuments,  and  history  relating  to  the 
first  colonists  and  their  ancestors  and  their  de- 
scendants, and  to  commemorate  and  celebrate 
events  in  the  history  of  the  colonies  and  the 
republic*  The  order  admits  to  membership  any 
male  citizen  of  the  United  States  above  the  age 
of  21  years  who  is  lineally  descended,  in  the 
male  line  of  either  parent,  from  an  ancestor 
who  settled  in  any  of  the  colonies  prijr  to  13 
May  1657,  and  whose  intermediate  ancestors 
in  the  same  line  during  the  Revolutionary 
period  adhered  as  patriots  to  the  cause  of  the 
colonies. 

Founding.  The  art  of  making  molds  in 
sand,  loam,  or  plaster  of  Paris,  with  or  without 
the  aid  of  patterns.  The  molds  thus  made  are 
filled  with  molten  metal  which  is  subsequently 
allowed  to  cool  and  solidify  into  a  metal  casting 
corresponding  to  the  form  of  the  mold. 

The  various  founding  processes  arc  charac- 
terized by  the  kinds  of  metal  employed  in  the 
castings,  such  as  iron,  steel,  brass,  bronze,  etc., 
and  by  the  class  of  work  produced,  such  as 
water  pipes,  car-wheels,  ordnance,  statues,  bells, 
etc.,  involving  the  applications^  of  special  meth- 
ods in  the  work  of  molding;  in  the  melting  of 
the  metal;  in  the  filling  of  the  mold  with  the 
molten  metal;  and  in  the  manner  in  which  the 
metal  is  allowed  to  cool. 

Molding  in  Sand. —  The  process  of  molding 
in  sand  by  means  of  patterns  embedded  in 
flasks  containing  sand,  is  substantially  as  fol- 
lows: The  flasks,  which  are  box-like  arrange- 
ments provided  with  suitable  handles  by  which 
they  may  be  lifted  and  moved  around,  are  gen- 
erally used  in  pairs  —  the  upper  flask  being 
commonly  designated  the  ^cope,'^  and  the  lower 
one,  the  «draR»  or  *^swivel.*  The  patterns, 
usually  of  wood,  are  made  either  in  one  piece 


when  the  design  of  the  casting  is  simple,  or  in 
several  pieces  when  the  form  of  the  casting 
is  more  complicated.  In  molding,  the  drag  is 
filled  with  sand  and  the  pattern  embedded  in  it 
The  cope  is  then  placed  over  the  drag  and  the 
sand  rammed  in  tightly  around  the  pattern.  The 
pair  of  flasks  is  then  turned  over  and  the  loose 
sand  taken  out  of  the  drag  and  replaced '  by 
sand  firmly  rammed  in  its  place.  The  flasks 
are  now  returned  to  their  original  position;  the 
cope  is  taken  off  and  the  pattern  removed.  The 
cope  is  then  replaced  upon  the  drag,  and  the 
mold  is  thus  made  ready  to  receive  its  filling 
of  molten  metal.  This  is  accomplished  by  pour- ' 
ing  the  metal  through  suitably  formed  gates  or 
holes  which  extend  through  the  cope  and  con- 
nect with  the  molded  spaces  in  the  drag. 

The  use  of  a  separate  appliance  for  a  drag 
is  very  often  dispensed  with,  the  pattern  being 
embedded  in  a  bed  of  sand  upon  the  foundry 
floor.  This  method  is  especially  applicable  when 
a  large  number  of  small  castings  are  made  at 
each  pouring.  Also,  very  often  the  patterns  are 
made  in  two  parts,  that  is,  divided  in  the  mid- 
dle horizontally,  so  that  one  half  of  the  mold 
is  made  in  the  drag  and  the  other  half  in  the 
cope.  In  the  case  of  hollow  cylindrical  castings 
such  as  water  pipes  and  the  tubes  of  heavy 
ordnance,  a  cylindrical  core  of  the  proper  di- 
mensions is  suspended  in  the  drag  mold  before 
the  cope  is  placed  in  position,  and  the  annular 
space  between  the  core  and  the  interior  walls 
of  the  mold  is  filled  in  with  the  molten  metal. 

Molds  are  made  either  in  green  or  in  dry 
sand.  Those  in  green  sand  are  suitable  for 
the  making  of  small  and  simple  castings ;  but 
molds  in  dry  sand  are  employed  in  the  produc- 
tion of  castings  of  large  size  and  great  intricacy 
of  design.  In  such  cases,  after  the  molds  have 
been  finished,  they  are  placed  in.  drying  .ovens 
until  they  are  thoroughly  dried. 

Molding  in  Loam. —  In  this  process,  the  molds 
instead  of  being  made  by  the  embedding  of  pat- 
terns in  sand,  are  formed  by  means  of  cores 
of  metal  or  of  brickwork  which  are  covered 
by  several  coatings  of  loam  —  mixed  sand  and 
clay,  to  correspond  with. the  form  and  dimen- 
sions of  the  desired  castings.  An  outer  shell 
constructed  around  the  core  thus  thickened, 
provides  the  annular  space  for  the  reception  of 
the  metal.  The  method  is  especially  applicable 
to  the  founding  of  hollow  cylinders,  bells,  and 
statues.  See  titles  Foundry  and  Forge  Shop 
Terms,  and  Ordnance,  in  this  Encyclopedia. 

Foundling,  a  child  abandoned  by  its  par- 
ents, and  found  by  strangers.  Though  infanti- 
cide was  not  punished  among  the  ancient  nations, 
with  the  exception  of  Egypt,  where  the  child's 
corpse  was  fastened  to  the  guilty  parent's  neck 
for  three  days  and  nights,  yet  natural  feeling 
would  prompt  parents  to  expose  their  offspring, 
and  leave  their  fate  to  accident  rather  than  kill 
them.  They  usually  selected  places  which  were 
much  frequented,  where  there  was  a  greater 
chance  of  the  child  being  saved.  In  Athens  and 
Rome  they  were  exposed  in  especially  appointed 
places.  In  the  4th  century  under  the  Emperors 
Valentinian,  Valerius,  and  Gratian,  the  practice 
was  prohibited.  The  Bishop  of  Treves  in  the 
6th  century  allowed  foundlings  to  be  placed -in 
a  marble  basin  in  front  of  the  cathedral,  thus 
entrusting  them    to   the   care    of   the  Church. 
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In  787  a  foundling  hospital  was  established  at 
Milan;  one  was  established  at  Paris  in  1362,  bul 
dmong  the  most  famous  of  modern  institutions 
is  the  foundling  hospital  in  Paris  formally  es- 
tablished in  1670.  It  receives  not  only  found- 
lings strictly  so  called,  that  is,  deserted  children 
of  unknown  parentage,  but  also  deserted  children 
of  known  parents,  and  destitute  children  gener- 
ally, as  well  as  children  pronounced  incorrigible 
by  the  courts  or  declared  to  be  so  by  their  parents. 

England  has  no  foundling  hospital  properly 
so  called;  all  exposed  children  are  brought  up 
at  the  expense  of  the  parish  in  which  they  are 
found.  The  Foundling  Hospital  in  London,  es- 
tablished by  Thomas  Coram,  a  master-mariner, 
in  1739,  was  originally  a  hospital  for  exposed 
and  deserted  children.  It  was  for  a  time  ex- 
tremely popular,  and  was  repeatedly  assisted  by 
parliamentary  grants ;  but  the  enormous  increase 
of  abandonments,  and  the  expense  which  they 
occasioned,  produced  such  an  alteration  in  public 
opinion  that  the  hospital  was  changed  to  what  it 
now  is,  a  hospital  for  poor  illegitimate  children 
whose  mothers  are  known. 

In  the  United  States  foundlings  are  usually 
consigned  to  the  county  poor  farm,  but  Found- 
ling and  Maternity  Hospitals  exist  in  the  prin- 
cipal cities.  Foundling  hospitals  are  said  to 
diminish  not  only  the  exposing  of  children,  but 
also  to  render  infanticide  and  intentional  abortion 
less  frequent.  The  objection  that  they  contribute 
to  the  corruption  of  morals,  if  they  receive  chil- 
dren indiscriminately,  and  that  thejr  encourage 
parents  to  rid  themselves  .of  responsibility,  is  die 
strongest  which  can  be  urged  against  such  insti- 
tutions, and  is  not  easily  answered.  In  Massa- 
chusetts foundling  hospitals  are  legally  forbid- 
den. In  New  York  city  foundlinifs  are  sent  to 
Bellevuc  Hospital,  and  formerly  were  transferred 
to  the  Infants'  Hospital  on  Randall's  Island  or  in 
the  borough  of  Brooklyn,  to  Flatbush.  The  rate 
of  mortality  among  them  was  alarming;  in  1897 
all  children  received  at  the  Randall  Island  insti- 
tution died  before  reaching  the  age  of  two  years, 
chiefly  owing  to  the  change  of  food  and  neglect 
before  and  exposure  during  abandonment.  At 
baby  farms,  private  institutions  where  babies 
were  boarded  for  gain,  the  same  conditions  also 
prevailed.  The  attempt  to  remedy  these  deplor- 
able conditions  has  met  with  great  success  since 
1899.  The  work  is  supervised  by  the  Joint  Com- 
mittee on  the  Care  of  Motherless  Infants  under 
the  control  of  the  State  Charities  Aid  Associa- 
tion and  the  New  York  Association  for  Improv- 
ing the  Condition  of  the  Poor,  and  their  fifth 
annual  report  for  the  year  1903  shows  the 
rate  of  mortality  has  decreased  to  11  per  cent  as 
compared  with  55.9  per  cent  in  1899,  the  first 
year  of  their  work.  Foundlings  of  whose  parent- 
age nothing  is  known  are  baptized  alternately 
Roman  Catholic  and  Protestant,  the  Roman 
Catholic  children  being  in  charge  of  the  Guild  of 
the  Infant  Saviour,  while  the  committee  care  for 
the  Protestants.  In  connection  with  this  admir- 
able work  is  an  agency  for  providing  situations 
in  the  country  for  destitute  mothers  with  infants. 
The  mothering  system  has  been  long  enforced  in 
the  Chicago  Foundling  Asylum,  and  is  being 
adopted  in  similar  institutions  throughout  the 
States.  Consult:  Folks,  ^Care  of  Neglected  and 
Dependent  Children^  fiooi)  ;  'Reports  of  the 
Joint  Committee  on  the  Care  of  Motherless  In- 
fants >  ;  'New  York  Association  for  Improving 
the  Condition  of  the  Poor^  (1903). 


Foundry  and  Forge  Shop  Terms.  The  fol- 
lowing list  of  terms  includes  some  of  the  most 
significant  words  and  phrases  commonly  used  in 
connection  with  foundry  and  forge  shop  opera- 
tions. 

Akglxs.—  Strengthening  pieces  which  run  around  the 
angular  portions  of  castings. 

Annsalinc. — 'The  subjection  of  brittle  and  non-elastic 
metals  to  the  action  of  long  continued  heat,  which 
effects  a  rearrangement  of  the  ultimate  molecules,  and 
makes  the  meUl  tougher  or  more  homogeneous.  Steel 
castings,  old  chains  and  rods,  and  other  forms  of  ham- 
mered work,  which  have  been  used  for  a  long  time, 
are  improved  by  annealing;  but,  newly  rollea  plates 
and  bars,  the  fibrous  conoition  of  which  has  not  de* 
terioratcd,  are  weakened  in  tensile  strength  by  the 
process.  Annealing  is  carried  on  by  means  of  *'  an- 
nealing-ovens "  into  which  the  **  anneal  in  g-pots  '*  con- 
taining the  articles  which  require  to  be  annealed  are 
run,  and  exposed  to  the  action  of  the  heat  for  periods 
ranging  from  several  hours  to  several  days  as  the  cir- 
cumstances may  require.  The  function  of  the  an- 
nealing-pots is  the  preservation  of  the  contained  arti- 
cles from  the  action  of  the  atmosphere  during  the 
process  of  annealing. 

Baks. —  The  stays  or  bridges  placed  in  molding  boxes 
to  support  the  sand  which  encloses  the  pattern.  They 
are  purposelv  cast  as  rough  as  possible  in  order  to 
insure  the  adherence  of  the  sand.  Vertical  or  *•  cope- 
bars  "  have  their  edges  kept  about  three-quarters  of 
an  inch  away  from  the  pattern  and  about  the  same 
distance  from  the  joint  of  the  box.  "  Flat-bars  "  or 
**  drag-bars  "  are  placed  in  the  **  drag  "  or  bottom-half 
of  the  mold,  and  therefore,  do  not  follow  the  outline 
of  the  pattern. 

Batterino-opp. —  The  finishing  of  the  surfaces  of  forged 
work  bv  hammering  while  the  metal  is  dropping  to  a 
low  red  or  black  heat. 

Bead  Slickeks  or  Bead  Tools. —  Sleeking  tools  used  by 
molders  for  smoothing  the  impressions  of  beaded  work 
such  as  the  ornamental  fillet  or  strip  curved  around 
the  edge  of  a  casting. 

Beddxnc-in. —  The  method  of  molding  in  which  the  pat- 
tern is  embedded  in  a  bed  of  sand  on  the  foundry 
floor  instead  of  being  placed  in  a  box  mold  and 
"  rammed-up  "  with  sand. 

Binders. —  Rosin,  glue,  wheat  and  rye  flour,  linseed  oil, 
etc.,  employed  for  the  ourpose  ox  giving  strength  to 
**  core-mixtures.** 

Blacken  INC.—  Pulverised  charcoal,  coal,  coke,  and 
plumbago  or  graphite  used  by  molders  for  sleeking 
over  the  surface  of  a  mold  in  order  to  prevent  the 
castings  from  becoming  "  sand-burnt." 

Black  Wash. —  A  solution  used  on  loam-molds  and  dry- 
sand  molds  for  the  same  purpose  that  blackening  19 
used  ingreen-sand  molds.         .,  .  „      ^         ,   .         , 

Blast. —  The  volume  of  air  artificially  forced  mto  fur- 
naces and  forges  by  means  of  bellows,  blowers,  and 
rotary  fans,  to  accelerate  the  combustion. 

Blowers.— Machines  employed  for  the  production  of 
blast,  ventilation,  etc.  The  principal  forms  consist  of 
blowing  cylinders  and  pistons,  and  the  rotary  blowers 
or  centrifugal  fans  which  are  operated  by  power 
driven  belting.  Ordinarily  they  deliver  a  blast  rang- 
ing from  four  to  six  ounces,  approximating  to  a  pres- 
sure ranging  from  seven  to  ten  inches  as  indicated  by 
the  water  gauge.  ...  j  v     *i. 

Blowholes. —  Hollow  cavities  in  castings  caused  by  the 
presence  of  bubbles  of  air,  or  gas  in  the  mold  due  to 
imperfect  venting.  When  of  a  bluish  color,  they  in- 
dicate the  presence  of  sulphur  in  the  metal.  ^ 

Bottom  Board. —  The  board  on  which  the  joint  of  a 
pattern  is  placed  when  it  is  being  rammed-up,  either 
to  sustain  a  weak  pattern,   or  to  make   the  molders 

BoTSS^fcT.'— The  "drag"  or  bottom-half  of  a  mold. 
In  •*  bcdding-in  *'  work,  the  portion  of  the  mold  in 
the  foundry  floor.      •  .  .  _. 

BuRNlNO-opp.—  A  process  of  tempering  springs.  The 
soring  to  be  temncred  is  first  hardened  by  immersion 
in  linseed  oil.  When  cold,  it  is  taken  out  and  the 
adhering  film  of  oil  ignited  and  allowed  to  burn  off, 
thus  producing  a  temperature  of  at  least  600  hatir., 
which  draws  the  temper  of  the  »?.""«  ^^^  coats  it 
with   a   black   surface   that   makes  it   practically   rust 

Bur2?ng-on.— The  replacing  of  a  ^^-oj^n-o^  «' j";,^)"; 
pletc  portion  of  a  casting.  A  mold  of  the  portion 
which  "s  to  be  burned-on  «.  P^acedm  the  proper  posi- 
tion aeainst  the  main  casting,  and  the  molten  metal 
poured  in.  The  metal  is  allowed  to  flow  over  the 
Eroken  face  of  the  casting  and  out  through  a  gate  at 
the  side  of  the  mold,  until  the  broken  face  is  in  a 
state  of  local  fusion.     The  gate  is  then  stopped,  and 
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the  metal  ^Howcd  to  cool.  Perfect  amalgamation  !s 
attained  bj'  the  method. 
C^SB  Hardening. — The  treatment  by  which  wrought-iron 
is  hardened  on  the  surface.  It  is  first  heated  to  a 
red  heat  in  the  presence  of  carbon,  and  absorbs 
enough  of  the  caroon  to  transform  it  into  steel  on 
the  outside.  It  is  then  chilled  suddenly  to  harden  the 
steel. 
Chaplet. — The  metallic  devices  used  for  supporting  the 
**  core  "  of  a  mold.  Chaplets  are  of  various  forms — 
the  sin|;le-headed  chaplets,  the  double-headed  chaplets, 
the  spring  chaplets,  and  the  adjustable  chaplets.  They 
are  placed  under  the  cores  to  support  them,  or  above 
the  cores  to  hold  them  down,  or  at  the  sides  of  the 
cores  to  enable  them  to  resist  the  lateral  pressure  ex- 
erted by  the  flowing  metal. 

Charging. —  The  supplying  of  furnaces  with  fuel  and 
ores.  In  a  reverberatory  furnace,  the  **  charging- 
door "  or  the  opening  through  which  the  charge  is 
introduced,  is  located  at  the  side;  while  in  a  blast 
furnace  or  cupola,  it  is  located  near  the  top  at  the 
level  of  the  cnargiag  platform. 

Chart  Method. —  A  method  for  computing  the  weight 
required  for  holding  down  the  cope  and  core  against 
the  raising  effort  of  the  head  ot  flowing  metal.  It 
consists  in  the  drawing  to  scale  the  outline  of  the 
form  and  size  of  the  lifting  surface,  and  the  height 
of  the  fluid  head,  and  computing  from  the  figure  thus 
obtained,  the  cubical  contents,  which  multiplied  by  the 
decimal  .26  gives  the  data  for  the  necessary  weight. 

Chills. —  Metallic  molds  into  which  specially  mixed 
molten  iron  is  poured  for  the  production  of  chilled  or 
surface  hardened  castings.  They  are  made  of  a 
quality  of  iron  of  sufficient  strength  and  ductility  to 
.allow  for  the  alternate  expansion  and  contraction  to 
which  they  are  subjected,  otherwise  they  would  not 
last  longer  than  one  heat.  Chills  used  for  casting 
chilled-rolls  are  made  in  sections.  "  Contracting- 
chills"  are  used  for  casting  chilled  car  wheels*  and 
are  so  constructed,  that  as  the  metal  ot  the  wheel 
cools  and  contracts,  the  chills  close  in  and  keep  in 
constant  contact  with  it. 

Cinder-bed  or  Cokk  Bed. —  The  first  layer  of  coke 
placed  in  a  cupola  previous  to  the  introduction  of  the 
iron.  Its  weight  bears  a  definite  relation  to  that  of 
the  iron,  byt  varies  with  the  condition  of  the  furnace. 
The  term  "  cinder-bed  "  is  also  applied  to  the  beds 
of  cinders  sometimes  placd  under  the  molds  and  with 
which  the  vents  are  connected. 

Clamping. —  The  weighting  down  of  the  cope  of^a 
closed  mold  preparatory  to  "  pouring,"  to  prevent  Us 
raising  by  the  lifting  force  of  the  metal.  It  is  accom- 
plished by  means  of  various  forms  of  clamps  and 
weights,  the  latter  consist  of  piles  of  pig-iron  piled  in 
separate  pigs  on  the  cope,  or  cast-iron  bars  ranging 
from  1,000  to  2,000  pounds  in  weight,  which  are 
hoisted  into  position  by  a  crane. 

Cleaning  or  Cleaning-up. —  The  smoothing  of  the  sur- 
faces of  a  foundry  mold  with  trowel  and  cleaners, 
and  blackening,  preparatory  to  *"  closing  "  and  **  cast- 
ing." Also,  tne  removal  of  sand  from  castings  by 
means  of  wire  brushes  and  files,  by  means  of  tum- 
bling-barrels, and  by  various  pickling  processes. 

Closing-up. —  The  placing  on  of  the  top-box  or  cope  of 
a  mold  in  readiness  to  pouring  in  the  molten  metal. 

Cold  Shuts. —  When  cast  metal  pours  thick,  or  when 
it  is  poured  into  the  mold  too  slowly,  it  is  liable  to 
thicken  and  partly  solidify  in  those  portions  of  the 
mold  where  the  casting  is  thin,  thus  preventing  the 
metal  which  follows  from  properly  amalgamating  with 
it.  The  imperfectly  united  contact  surfaces  thus 
formed  are  called  "  cold-shuts,"  "  cold-shorts,"  or 
"cold-shots."  ,    ,,     ,  J       ,j 

Cope. —  The  top-box  or  upper-half  of  a  green-sand  mold. 

Core. —  A  body  of  green  or  dried  sand  placed  in  a  mold 
to  exclude  the  central  or  inner  portion  of  a  casting. 
They  are  made  either  in  boxes  called  "  core-boxes,  ' 
or  struck  to  shape  upon  a  revolving  bar,  a  mixture 
of  loam  being  used  for  the  body,  and  the  required 
outline  imparted  to  it  by  revolving  it  against  the 
bevelled  edge  of   a  templet  board   called  the  "  loam- 

Drawing  of  Patterns. —  The  lifting  of  patterns  from 
the  sand.     Also  called  "rapping,"   "delivery,"  etc. 

Drawing  Plates.—  See  Rapping. 

Drawing  or  Temper. —  The  heating  of  steel  to  redii<»8 
and  then  allowing  it  to  cool  slowly  m  the  air.  The 
reverse  of  "  hardening  "  and  "  tempering."  ^  ^ 

Drop  Forging.—  The  method  of  forging  iron  by  driving 
or  pressing  it  into  a  die  placed  under  a  drop  hammer. 
It  rs  employed  when  a  number  of  forgmgs  of  the 
same  pattern  are  required.  A  great  deal  of  this  class 
of  work  is  now  accotnpHshed  by  the  use  of  steam- 
hammers  and   forcing-presses.  .,,  j   . 

yAGOTiNO.— The  piling  up  of  lengths  of  puddled  bar- 
iron  in  fagots  or  bundles  for  the  purpose  of  reheating 
and  rolling. 


Feeding. —  When  molten  metal  oooli^  the  outside  por^ 
tions  will  set  first,  while  the  inside  portions  will  re> 
main  fluid  for  some  length  of  time.  As  the  inner 
portion  cools,  it  will  contract  and  shrink  upon  itself 
and  leave  a  depression  on  the  top  face  of  the  casting,. 
To  avoid  this  condition  the  heavier  portions  of  the 
casting  are  fed  with  metal  through  a  Small  rod  called 
the  "feeding-rod,"  inserted  through  the  runner  or  the 
riser,  which  by  its  motion  keeps  a  passage  oi>en  for 
the  inflow  of  the  fresh  metal  introduced  to  compensate 
for  the  contraction.  The  metal  used  for  this  purpose 
is  called  the  "  feeding-head." 

Flask. —  The  box  which  holds  the  sand  in  which  the 
pattern  is  rammed-up  in  the  making  of  a  mold. 
Flasks  are  made  either  of  wood  or  of  metal,  and  are 
parted  horicontally  into  two  or  more  sections.  In  a 
mold  composed  of  two  parts,  the  lowermost  or  the  one 
which  is  molded  first  is  called  the  "  nowcl "  01 
"  drag,"  and  the  uppermost  or  the  one  which  is  on 
toi4,  when  the  casting  is  poured,  is  called  the  *'  cope." 
When  a  flask  consists  of  more  than  two  parts,  the 
sections  between  the  cope  and  the  drag  are  called 
"  cheeks "  or  "  intermcaiates.**  Flasks  are  provided 
with  two  loose  covers  called  top  and  bottom  boards,, 
and  they  are  designated  as  "  two-part  flasks,"  "  three- 
part  flasks,"  "  four-part  flasks,"  etc,  accor4ing  to  the 
number  of  the  component  parts. 

Floor  Rammer. —  A  flat-ended  iron  tool  employed  for 
ramming  over  large  surfaces  of  sand. 

Fluxes. —  Substances  used  in  a  smelting,  or  In  a  melt- 
ing furnace  for  combining  with  the  earthv  and  other 
infusible  matter  present  in  ores,  and  which  require  to 
be  separated  from  the  metal>  and  which  cannot  be 
rendered  fluid  by  itself  at  the  temperature  of  the  fur- 
naces. The  flux  most  widely  used  is  a  carbonate  of 
lime  in  the  form  of  limestone,  clam  and  oyster  shells* 
chalk,  dolomite  and  calcite.  Magnesia,  fluorspar,  fcld- 
^ar,  and  calcspar  are  also  suitable  for  this  purpose. 
This  by-product  of  the  furnaces  is  called  "  slag." 

Forge. —  The  structure  upon  which  a  smith's  fire  is 
maintained.  Forges  are  constructed  of  brick,  of  brick 
and  iron  combined,  or  entirely  of  iron.  A  forge  con- 
sists of  a  hearth,  tuyere,  chimnejr,  bonnet,  and  troughs 
for  water  and  coal.  The  blast  is  produced  either  by- 
bellows,  or  by  rotary  blowers  and  fans. 

Gaogers. —  Short,  conical  projections  cast  upon  the  core- 
plates  and  the  plates  of  loam-molds  for  the  purpose 
of  assisting  the  adhesion  of  the  loam.  The  term  is 
also  applied  to  the  hooks  of  cast-iron  or  of  wrought- 
iron  which  are  hung  from  the  cross-bars  of  a  moldiiw; 
box  into  the  mold  to  prevent  the  sand  from  sliding 
out  when  the  cope  is  lifted,  Thejr  are  necessary  when 
the  body  of  sand  is  more  than  sixteen  inches  square 
in  area. 

Gate. —  The  opening  in  the  sand  of  a  mold,  which  con- 
nects the  *  sprue "  with  the  interior  ox  the  mold. 
The  sprue  is  the  orifice  through  which  the  molten 
metal  is  poured  into  the  mold.  Both  terms  are  also 
applied  to  the  bodies  of  metal  which  occupy  the  re- 
spective passages  after  the   casting  has  been   poured. 

Hardening. —  The  hardening  of  a  metal  is  the  result  of 
an  increase  in  its  density.  Few  metals  arc  capable 
of  being  hardened.  The  hardening  of  steel  is  effected 
by  heating  it  to  a  cherry-red  temperature  and  then 
chilling  or  cooling  it  suddenly  by  plunging  it  in 
water,  oil,  or  other  suitable  solution,  or  by  exposing 
it  to  a  cold  blast.  The  degree  of  hardness  that  may 
be  attained  depends  upon  the  suddenness  of  the  chill- 
ing. In  hardening  and  tempering  tools  such  as  ma- 
chine knives,  taps,  long  twist-drills,  reamers,  milling 
cutters,  etc.,  the  danger  of  warping  them  by  uneven 
heating,  or  b^  cold  draughts,  is  avoided  by  heating 
them  m  special  hardening  and  tempering  furnaces. 
See  Case  Hardening  and  Tempering. 

Lifting. —  The  drawing  out  of  a  pattern  from  a  mold. 
Also  applied  to  the  raising  up  or  springing  up  of  the 
cope  or  top-part  of  the  mold  caused  by  the  pressure 
due  to  the  head  of  the  molten  metal.  This  tendency 
is  counteracted  by  the  use  of  screw-bolts,  clamps,  and 
dead-weights.     See  Clamping. 

Loam  Work.—  The  making  of  molds  in  loain,  as  dis- 
tinguished from  that  of  molding  in  sand.  The  loam 
used  in  foundries  consists  of  a  mixture  of  clay,  sand, 
and  horsedung,  ground  up  with  water  by  means  of  a 
form  of  mortar  mill  called  the  "  loam-mill."  When 
cold,  the  loam  has  sufficient  consistency  to  be  struck 
up  to  any  desired  outline  by  means  of  a  *  loam- 
board."     See  Cores. 

Ltcopode. —  A  material  used  for  "  parting.** 

Match-plates. — A  match-plate  is  a  wooden  board  or 
plate  of  metal  on  the  opposite  faces  of  which  two 
different  portions  of  a  pattern  are  attached.  When 
the  boxes  containing  the  impressions  are  brought  to- 
gether, they  constitute  a  complete  mold.  In  Sijme 
cases  they  are  very  useful  for  facilitating  the  making 
of   joints,    but   they   are    generally    used    for   making 
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molds  for  castings  bavu^;  plain  ottUines,  without 
sharp  corners,  cores,  or  orojcctions. 

MoLo-BOABDs. —  Board*  used  for  making  molds  for  small 
castings  having  irregular  joints.  Their  chief  advan- 
tage consists  in  the  saving  of  time  and  labor  in  form- 
ing the  joints  They  are  made  of  various  kinds  of 
material.  The  wooden  mold-board  is  carved  out  in 
the  desired  shape  of  the  joint.  The  plaster  of  Paris 
mold-board  is  used  in  cases  where  the  pattern  is  very 
crooked,  and  where  the  other  types  cannot  be  made 
as  chea})ly,  or  to  fit  with  the  same  amount  of  accu- 
racy. Ihe  sanii-and-composition  mold-boards  arc  the 
Idnd  generally  used,  and  obviate  the  necessity  of 
ramming  the  sand.  The  composition  consists  of 
twenty  parts  of  fine  dr^  sand  to  one  part  of  litharge, 
tempered  with  Imseed  oii.  The  match-plate  is  a  form 
of  mold-board. 

Molding  or  Foukoing. —  The  making  of  molds  for 
meul  castings.  The  molds  are  made  in  sand,  loam, 
and  plaster  of  Paris,  with  or  without  the  aid  of  pat- 
terns. There  are  tnree  classes  of  molding  —  grecn- 
*  sand  molding,  in  which  damp  sand  is  used,  and  the 
castings  are  made  in  damp  molds,  or  in  molds  the 
surfaces  of  which  have  been  "  skin>dried ;  "  dry-sand 
molding  in  which  the  damp  sand  molds  are  thoroughly 
dried  in  an  oven  preparatory  to  casting;  and  loam 
molding.     Soe  Loam  Work. 

MojLOiNG  Sand. — '  Sand  is  used  for  molding^  in  prefer- 
ence to  all  other  materials,  on  account  of  its  refrac- 
tory nature,  whioJi  enables  it  to  resist  tl^  destructive 
action  of  mo!tss  metal  at  high  temperatures;  on  ac- 
count of  its  porosity,  which  allows  the  free  escape  of 
the  gases  generated  in  casting;  and  on  account  of  its 
peculiarly  compact  and  adhesive  properties,  which  not 
only  permits  of  its  being  molded  to  any  desired  shape, 
but  also  enables  it  to  resist  a  great  amount  of  pres- 
sure exraed  by  a  liquid.  The  best  molding  sand  is 
obtain'cd  from  the  coal  measures,  and  the  later  red 
sandstone  formations.  Sand  from  the  green-sand  and 
cb;Alk  formations  is  also  very  satisfactory.  The  most 
suitable  sand  is  that  which  contains  a  large  percentage 
of   silica,  with  alumina  and  magnesia  present  in  small 

auantities.  The  various  grades  of  molding  sand  are 
eaignatcd  as  green-sand,  dry-sand,  core-sand,  facings 
sandl  and  parting-sand,  accordini^  to  the  purposes  for 
which  they  are  used. 

Odd  Sxdxs. —  See  Mold-boards. 

pAKTiNO. —  The  act  of  separating  the  diftcrent  parts  of  a 
mold-box.  Also  applied  to  the  process  of  making  the 
sand-joint  between  two  contiguour.  mold-boxes.  Also 
to  the  joint  itself. 

PouaiMG. —  The  filling  in  of  a  mold  with  molten  metal 
in  making  a  casting. 

Print. —  A  projection  placed  upon  a  pattern  to  indicate 
the  position  of  a  cored  hole,  and  to  form  an  indenta- 
tion for  the  reception  of  the  end  of  the  core.  "  Pock- 
et-prints "  and  *  parallel-prints  "  are  used  at  the  sides 
of  the  patterns. 

Rapping. —  The  process  of  loosening  a  pattern  from  the 
sand  previous  to  its  withdrawal  therefrom.  This  is 
effected  by  inserting  the  pointed  end  of  the  "  rapping* 
bar  "  into  the  **  rapping-holc  "  bored  in  the  pattern  or 
in  a  plate  of  malleable  iron  called  the  "  rappine- 
plate,"  screwed  on  the  face  of  the  pattern.  Small 
round-faced  wooden  mallets,  called  "  rapping-mallets," 
are  used  in  the  actual  process  of  withdi^wal,  which, 
unless  carefully  performed,  will  not  only  damage  the 
pattern,  but  will  enlarge  the  molds  of  small  castings 
to  a  very  appreciable  extent 

Riddle. —  A  coarse  sand  sieve  of  about  half-inch  mesh, 
used  for  sifting  coarse  and  old  sand. 

Riser  or  Aia  Gate.— A  vertical  opening  which  extends 
from  the  mold,  through  the  cope,  to  the  outer  air. 
When  it  fills  up  with  the  molten  metal  it  indicates 
that  the  mold  itself  is  full. 
Tem PEKING. — 'In  foundry  work,  it  is  applied  to  the 
process  of  mixing  various  j^rades  of  sand.  In  forge 
shop   work,  it  signifies  the  imparting  of  a  definite  oe- 

gree  of  hardness,  or  elasticity  to  steel.  It  is  effected 
y  either  raising  or  letting  down  the  metal  to  a  cer- 
tain temperature  and  then  cooling  it  from  that  tern* 
perature  by  plunging  it  in  water  or  oil.  The  degree 
of  temperature  is  indicated  by  the  various  colors  as- 
sumed by  the  steel  during  the  beating  part  of  the 
process.  It  may  also  be  determined  by  the  flashing 
point  of  a  fat. 
VBWTiNe. —  The  piercing  or  honeycombing  of  the  sand 
of  a  mold  by  means  of  a  long  wire-rod,  one-eighth  or 
one-quarter  mch  in  thickness,  thrust  in  all  directions, 
for  the  purpose  of  allowing  the  free  escape  of  the 
ffases  generated  by  the  decomposition  of  the  moisture 
vtk   the  sand  by  the  heat  of  the  inflowing  metal. 

Por  further  information  relative  to  the  va- 
rious processes  such  as  rivetinpf,  welding,  boring, 
etc.,  wbich  form  an  important  part  of  foundry 
and    forge   shop  work,   see   articles   under  the 


titles.    Boiler    Shop   Tkrus,    and   Workshop 

Terms,  in  this  Encyclopedia. 

William  Morby,  Jr.,  C  E. 

Co9uuiting  Civil  and  Mechanical  Engineer. 

Foundry  Practice.  Casting.— The  casting 
of  brass  has  been  practiced  from  the  earliest 
times  and  is  mentioned  in  the  oldest  books  of 
the  Bible.  Before  the  year  1300  wrought  iron 
was  made  directly  from  the  ore.  It  is  nearly 
pure  iron  and  cannot  by  ordinary  methods  be 
made  sufficiently  fluid  to  run  into  molds.  By 
special  methods  in  recent  years  it  is  made  into 
steel  castings  (q.v.).  At  ordinary  casting  tem- 
peratures it  is  pasty  and  can  be  forged  into 
various  shapes.  After  1300  cast  iron  was  made 
which  in  addition  to  iron  contains  sufficient 
carbon  and  silicon  to  lower  its  melting  point  so 
that  it  can  be  made  fluid.  The  presence  of 
phosphorus,  sulphur  and  manganese  also  influ- 
ences the  quality  of  cast  iron.  Until  1700  cast- 
ings were  generally  made  directly  from  the  blast 
furnace  in  which  cast  iron  was  made  from  the 
ore. 

The  first  casting  known  to  have  been  made 
in  America  was  a  small  round  bottomed  kettle 
with  a  cover.  This  was  made  at  Lynn,  Mass.. 
in  1642  at  the  first  blast  furnace  erected  in  this 
country.  During  the  latter  part  of  that  century 
cast  iron  was  remelted  in  crucible  and  in  1722 
a  French  founder  made  the  first  primitive 
cupola  in  which  the  fuel  and  iron  were  placed  in 
alternate  layers.  Foundry  practice  dates  from 
that  time.  Before  the  beginning  of  the  last 
century  rarely  more  than  a  single  casting  was 
made  from  one  pattern.  Each  new  form 
required  a  different  treatment. 

The  only  foundry  equipment  until  recent 
years  was  the  cupola,  a  blower,  a  gib-crane, 
ladles,  cleaning  mills,  sweeps  for  loam  work  and 
the  molders  individual  tools:  a  shovel,  bellows, 
rammer,  and  trowels,  some  of  which  are  called 
slicks.  By  the  duplication  of  castings  from 
patterns  in  later  years  molders  have  become 
expert  in  special  classes  of  work,  especially 
when  working  by  the  piece.  When  large  num- 
bers of  a  single  kind  of  castings  are  to  be  made 
a  molding  machine  can  be  employed  advantage- 
ously and  these  are  rapidly  coming  into.  use. 
Machines  can  be  operated  with  comparatively 
unskilled  labor.  Modern  foundries  arc  equipped 
with  electricitv  and  compressed  air.  travelling 
cranes  and  trolleys,  which  are  used  to  trans- 
port materials,  and  to  do  the  heavier  part  of  the 
molder's  work.  While  permanent  metal  molds 
are  used  for  the  softer  metal  castings,  they 
have  not  been  made  successful  for  brass  or 
iron. 

Sand  of  various  i^rades  is  used  Imost  uni- 
versally for  molds  and  the  founder's  art  consists 
in  the  making  of  sand  molds.  Molding  sand 
is  a  mixture  of  silica  sand  and  clay  with  from 
10  to  15  per  cent  of  impurities.  It  is  strong  if 
when  dampened  and  pressed  into  shape  it  will 
not  fall  apart.  Fine  sand  gives  light  castings 
a  smooth  skin.  Heavy  castings  require  a  coarse 
open  sand.  The  reddish  color  of  molding  sand 
comes  from  iron  oxide.  After  the  castings  are 
removed  frorn  the  sand  it  is  shoveled  into  a 
row,  then  with  the  shovel,  opened  up  and 
sprinkled  evenly  with  water.  The  next  morn- 
itig  beginning  at  one  end  the  hean  is  cut  over, 
giving  each  shovelful  a  twist  to  scatter  the 
sand  evenly  over  a  new  heap.     About  once  a 
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week  enough  new  sand  is  added  to  make  up  for 
what  is  burned  out. 

Molding. —  The  different  branches  of  mold- 
ing: have  much  in  common.  We  will  describe 
the  simplest  form  and  then  show  where  the 
other  forms  differ. 

Bench  Molding. —  The  patterns  for  toys, 
hardware,  small  oarts  of  stoves,  light  malleable 
iron,  and  many  brass  castings  are  made  of 
metal,  gated  together  so  that  the  card  of  pat- 
terns is  handled  as  a  single  piece.  Melted  iron 
is  poured  into  a  vertical  sprue  and  runs  to  the 
mold  through  horizontal  passages  called  gates. 
The  card  of  patterns  is  bedded  in  a  mold-board 
called  a  match  which  closely  conforms  to  every 
parting  or  horizontal  edge  of  the  pattern. 

The  molder  works  standing,  his  match  of 
patterns  being  placed  on  a  frame  or  bench, 
with  his  heap  of  sand  beneath  and  at  the  side. 
The  mold  is  made  in  a  snap  flask,  the  lower  part 
of  which  is  the  drag  and  the  unoer  part  the 
cope.  These  are  guided  together  by  flask-pins 
and  both  are  hinged  at  the  corner  and  hooked 
together  at  the  opposite  corners.  The  pattern 
is  thoroughly  brushed  when  the  drag  is  inverted 
on  the  match.  About  half  an  inch  of  sand  is 
riddled  over  the  surface  of  the  pattern.  The 
drag  is  then  heaped  up  with  sand  with  a  shovel. 
Then  with  a  hand  rammer,  about  13  inches 
long,  in  each  hand,  the  molder  penes  the  edges 
of  the  drag  twice  around  with  the  flat  pene  of 
the  rammers,  and  levels  off  the  surface  with 
the  side  of  the  rammers.  With  the  round  butt 
ends  the  whole  surface  is  rammed  solid.  The 
surplus  sand  is  struck  off  with  a  straight  edge, 
a  little  sand  is  sprinkled  over  the  surface  and  a 
bottom  board  is  rubbed  to  a  fit.  This  with  the 
drae  and  match  are  rolled  over  and  the  match 
is  lifted  off  leaving  the  pattern  beddei  in  the 
sand,  when  all  loose  sand  is  blown  off  with  a 
bellows,  and  necessary  repairs  are  made  with  a 
slick.  The  cope  is  put  on,  the  sprue  pattern  is 
set  on  a  pin  in  the  gate  pattern  and  a  little 
parting  sand  is  dusted  over  the  surface.  This 
burned  parting  sand  cleaned  from  castings, 
prevents  the  cope  from  sticking  to  the  drag. 

The  cope  is  rammed  the  same  as  the  drag, 
the  loose  sand  brushed  off,  the  sprue  removed 
and  the  hole  smoothed  with  the  fingers.  The 
cope  is  lifted  and  placed  on  edge  just  behind 
the  drag.  The  pattern  is  drawn  and  is  held  in 
the  left  hand  while  a  bag  of  charcoal  facing  is 
shaken  over  the  mold  with  the  other.  The  pat- 
tern is  printed  back,  rapped  and  drawn.  The 
cope  is  then  replaced  on  the  drag,  the  flask  is 
unhooked  and  the  sand  mold  with  its  bottom 
board  is  set  on  the  floor. 

A  molder  in  seven  hours  will  make  from  70 
to  150  molds.  They  are  stacked  two  or  three 
high.  Wooden  frames  or  jackets  are  slipped 
over  some  molds  to  prevent  the  iron  from 
bursting  ouf  at  the  sides.  In  pouring  the  molds, 
cast  iron  weights  with  slots  in  them  to  expose 
the  sprue  holes,  are  placed  on  the  row  of  molds 
nearest  the  bench  to  prevent  the  iron  from  rais- 
ing the  cope.  These  weights  are  changed  as 
fast  as  a  row  is  poured. 

Floor  Molding.^  (Stove  plate,  etc.) — Each 
piece  is  molded  in  a  wooden  or  in  an  iron 
flask.  T^^e  cope  is  barred  with  cross  bars  six 
or  seven  inches  apart,  with  the  lower  edges  con- 
forming to  the  shape  of  the  inside  of  the  pat- 
tern and  about  one  inch  away.    If  the  bars  are 


of  iron  they  have  holes  cast  in  them  and  if  of 
wood  nails  are  driven  in  the  lower  edsres  to  pre- 
vent the  sand  from  dropping  out  The  pattern, 
usually  of  iron,  is  fitted  to  a  wooden  mold- 
board.  The  gates  are  generally  separate  from 
but  set  against  the  pattern.  Whenever  possible 
flat  gates  are  used. 

The  molder's  floor  is  perfectly  level  and  gen- 
erally of  brick  or  cement.  The  sand  heap  ex- 
tends the  whole  length  and  the  flasks  and  mold- 
boards  are  piled  at  one  side. 

The  pattern  on  its  mold-board  is  placed  on 
the  front  of  the  floor.  The  pattern  is  brushed, 
the  drag  is  inverted  on  the  board,  sand  is 
riddled  on  and  then  heaped  up  with  a  shovel. 

The  rammer  for  all  floor  work  is  about  four 
feet  long  with  a  metal  pene  and  butt  Sand  is 
pened  twice  around  the  edge  of  the  flask  to  pre- 
vent the  iron  running  out  and  to  make  a  hard 
parting.  The  sand  is  leveled  with  the  hand  and 
then  stepping  on  the  sand,  by  a  series  of  back- 
ward jumps,  the  molder  jumps  it  off,  in  rows 
lengthwise  and  crosswise.  He  then  butts  it  all 
over,  a  little  harder  under  the  gates.  He  fits 
the  bottom  board,  then  removes  it,  cuts  gutters 
across  especially  under  where  the  gates  will  be 
and  runs  a  vent  wire  one-eighth  of  an  inch  in 
diameter  all  over,  the  drag  nearly  to  the  pat- 
terns. Then  renlacing  the  bottom  board  and 
clamping  together  the  bottom  board,  drag  and 
mold-board  the  mold  is  rolled  over.  After 
knocking  the  clamps  off,  the  molder  removes 
the  mold-board,  puts  on  the  cope,  and  fastens 
it  to  the  bottom  board  with  clamps  opposite 
each  sprue.  The  sprue  pattern  is  put  in  place, 
sand  is  riddled  on,  and  then  shoveled  one  quar- 
ter full.  Then  with  a  hand  on  each  side  of  each 
bar,  the  sand  is  tucked  with  the  finders  under 
the  bar  and  around  the  sprues.  The  cope  is 
heaped  with  sand  and  is  pened  around  the  sides 
of  the  cope  and  on  each  side  of  each  bar.  Then 
the  sand  is  gathered  by  the  hands  between  the 
bars  and  jumped  off.  The  molder  cleans  the 
bars  of  sand  and  butts  the  sand  all  over,  being 
careful  not  to  hit  the  bars  or  the  sand  will  not 
lift 

All  loose  sand  is  brushed  off  the  surface  of 
the  mold  and  the  sprue  is  removed.  Metal 
wedges  are  pressed  in  between  cope  and  drag  at 
each  corn^,  the  clamps  knocked  off,  and  the 
wedges  pushed  clear  in.  The  cope  is  rolled  up 
nearly  pernindicular  and  held  there  by  an  old 
file  or  piece  of  rod.  The  sprue  is  taken  out  and 
with  a  bellows  all  loose  sand  is  blown  from  the 
drag  and  from  the  front  and  back  of  the  cope. 
The  sand  is  sponged  at  the  edges  of  the  patten? 
and  the  set  gates. 

After  the  pattern  is.  drawn  lead  facing  is 
dusted  from  a  bag  all  over  the  mold  to  prevent 
the  sand  burning  into  the  iron.  Then  charcoal 
facing  is  dusted  on  to  prevent  the  lead  sticking 
to  the  pattern.  After  printing  the  pattern  back 
in  the  mold  the  set  fates  and  pattern  are  drawn 
and  the  flask  is  closed  and  clamped.  The  iron 
should  be  poured  as  dull  as  possible  to  prevent 
the  sand  from  burning  into  the  iron.  In  the 
rnolding  thus  described  the  man  molds  the  same 
piece  over  and  over  and  becomes  very  expert, 
and  crenerally  working  by  the  piece  makes  very 
good  wages. 

General  Jobbing  and  Machinery  Castings. 
(Roll  Over  Work.) — The  previous  description 
applies  to  this  class  also.    Patterns  are  sreneraily 
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of  wood  and  are  made  onc-eightli  inch  per  foot 
larger  than  the  casting  to  make  up  for  shrink- 
age. The  pattern  tapers  at  least  one-eighth  inch 
in  a  foot  to  help  in  drawing  the  pattern.  Any 
overhanging  parts  of  a  pattern  must  be  held  by 
dowel-pins  and  such  parts  are  drawn  after  the 
other  part  of  the  pattern  is  out. 

It  is  better  to  have  iron  enter  a  mold  from 
the  bottom  and  for  this  purpose  the  sprue  passes 
down  to  the  bottom  of  the  pattern  and  across  to 
the  mold  through  a  hollow  core  molded  into  the 
drag.  One  or  more  risers  are  placed  on  the 
highest  points  of  the  mold  through  which  the 
iron  will  rise  after  the  mold  is  full.  Dirt  and 
gas  will  rise  also  and  the  riser  may  be  large 
enough  to  allow  churning  with  a  rod  to  keep 
open  a  channel  to  the  centre  of  the  casting  and 
through  which  melted  iron  may  bo  poured  to 
prevent  spongy  spots  forming  in  the  parts  that 
cool  last. 

Flasks  may  be  of  three  or  more  parts.  Deep 
molds  are  rammed  up  in  courses  and  harder  in 
the  lower  portions  to  resist  the  head  of  metal. 
No  soft  spots,  causing  swells,  or  hard  spots, 
causing  scabs,  must  be  made  near  the  pattern. 
For  heavy  work  about  one  inch  of  sand  mixed 
with  seal  coal  (ground  bituminous  coal)  is 
riddled  on  all  surfaces  of  the  pattern  to  make 
a  smooth  casting. 

When  possible  a  pattern  is  made  in  two 
parts,  divided  at  the  parting  line,  allowing  the 
drag  part  to  be  laid  on  a  fiat  board.  When  an 
odd  job  is  made  without  a  mold-board  a  cope 
is  inverted  on  a  bottom  board  and  rammed  with 
sand  and  struck  off.  The  pattern  is  roughly 
bedded  in  this  sand. 

Parting  sand  is  thrown  over  the  surface  and 
the  drag  is  rammed  up.  Then  the  mold  is  rolled 
over,  the  cope  is  taken  off  and  the  sand  shaken 
out  The  drag  is  then  finished  and  the  cope  put 
on  and  the  mold  is  finished. 

Where  there  are  deep  places  in  the  pattern 
the  molder  tucks  sand  around  large  nails  with 
the  heads  down  near  the  pattern,  or  sticks  called 
soldiers,  or  gaggers,  L  pieces  of  rod  or  of  cast 
iron  the  toe  being  near  the  pattern  and  the  long 
end  alon^  the  side  of  the  bars.  These  must  be 
tucked  with  the  fingers  and  pened  thoroughly. 
The  molder  then  finishes  the  cope,  venting  thor- 
oughly, especially  around  the  sprues. 

Molding  by  Bedding  In. — In  the  foundry 
floor  are  pits  filled  with  molding  sand  level  with 
the  floor.  A  hole  is  dug  in  this  sand  to  take 
the  pattern,  around  which  the  sand  is  packed. 
To  allow  for  the  escape  of  gas  generated  by  a 
large  quantity  of  iron,  the  hole  is  dug  deeper 
than  required  for  the  pattern  and  a  bed  of  very 
fine  cinders  is  packed  and  connected  by  a  pipe 
with  the  surface  of  the  floor.  The  cinder  bed  is 
covered  with  sand.  If  the  pattern  is  not  deep 
or  fc^  open  sand  molds,  the  sand  is  leveled  on 
even  with  the  floor.  Sand  is  packed  in  four 
small  piles  at  the  corners  of  the  bed  and  two 
straight  edges  are  leveled  on  these  piles.  Sand 
is  tucked  solid  about  these  straight  edges. 
Sand  is  then  shoveled  inside  and  outside  and 
rammed  hard  outside  the  straight  edges.  The 
sand  between  is  struck  off. 

After  the  molder  has  riddled  sand  three- 
quarters  of  an  inch  thick  over  the  whole  sur- 
face he  places  two  strips  about  eight  inches  long 
and  one-quarter  to  one-half  inches  thick  on  the 
ends    of    the    straight    edges.      With    a    third 


straight  edge  on  these  strips  he  with  his  helper 
presses  down  first  one  encl  of  the  straight  edge 
and  then  the  other,  moving  across  the  bed,  mak- 
ing all  of  an  even  hardness.  He  strikes  off  and 
vents  all  over  the  surface  down  to  the  cinder 
bed  Then  with  a  fine  sieve,  a  little  facing  sand 
is  riddled  over  the  whole  surface  and  it  is 
smoothed  with  a  trowel.  Strips  of  wood  equal 
to  the  thickness  of  the  casting  are  laid  on  the 
bed  to  represent  the  outside  of  the  casting  and 
the  outside  of  the  mold,  and  the  gates  are  built 
up  with  sand.  If  pins  or  lugs  are  required  on 
the  lower  surface,  a  pattern  for  them  is  pressed 
into  the  sand  at  the  required  points.  A  casting 
more  than  three  inches  thick  is  made  with  a 
cope. 

Bedding  In  with  a  Cope. — If  the  upper  sur- 
face of  a  casting  is  to  be  perfectly  flat  the  cope 
with  sprue  holes  may  be  rammed  on  any  flat 
surface  and  can  be  set  on  the  mold  already 
bedded  in  the  floor. 

If  a  pattern  with  an  uneven  top  surface  has 
been  bedded  in  the  floor  a  cope  is  set  in  place 
and  stakes  are  driven  about  it  in  the  floor  to 
insure  its  location,  and  the  cooe  is  then  rammed. 
To  raise  the  cope,  flat  boards  are  laid  on  the 
sand  and  with  crowbars  the  corners  are  started, 
then  it  is  lifted  with  the  crane. 

The  cope  is  replaced  and  held  down  with 
iron  weights  so  that  the  head  of  metal  cannot 
raise  it  Very  large  and  complicated  molds  can 
be  made  in  green  sand  The  mold  may  be 
formed  by  templets  and  by  parts  of  patterns. 

Sand  may  be  built  out  from  the  sides  by  in- 
serting anchors,  or  separate  cores  may  be  used. 
Such  molds  are  faced  by  painting  on  lead  fac- 
ing with  a  camel's  hair  brush  or  by  rubbing 
facing  on  with  the  hand. 

Dry  Sand  Molds. — ^These  are  made  from 
sand  richer  in  loam  than  that  used  for  green 
sand  molds.  They  arc  made  in  iron  flasks  with 
iron  bottom  boards.  The  molding  is  substan- 
tially the  same  as  green  sand  except  that  all 
joints  are  bevelled  back  from  the  mold  so  that 
when  the  cope  is  put  on  the  edges  will  not 
crush.  This  causes  a  fin  on  the  casting  which  is 
chipped  off.  The  cope  and  drapr  are  placed  in 
an  oven  and  thoroughly  dried.  Dry  sand  cast- 
ings are  more  sound  than  if  made  in  green  sand. 

Skin  Dried  Molds,  (To  obtain  the  advan- 
tages of  dry  sand  molds,  and  of  green  sand 
bedded  in  work.)— Ordinary  floor  sand  is  used 
for  the  mold  except  the  two  inches  of  sand 
which  faces  the  mold  which  is  as  rich  in  loam 
as  for  dry  sand  work.  If  the  surface  of  an  or- 
dinary mold  is  to  be  only  slightly  dried,  mo- 
lasses water  or  thin  clay  water  may  be  sprayed 
on  the  surface  to  make  it  strong  when  dry.  A 
mold  when  finished  is  generally  skin  dried  to  a 
depth  of  one  or  more  inches.  Iron  baskets  filled 
with  burning  charcoal  are  hung  in  different 
parts  of  the  mold  or  heated  plates  may  be  held 
near  the  surfaces  or  gas  flames  may  be  directed 
against  the  surfaces. 

Loam  Molding. — The  body  of  the  mold  is 
built  on  iron  plates  with  ordinary  red  brick 
laid  in  black  mud,  which  is  ordinarv  floor-sand 
mixed  with  clay  wash.  Some  mix  sawdust  with 
the  mud  to  make  it  porous  and  to  heln  in  dry- 
ing the  mold.  Straw  is  sometimes  laid  in  the 
joints  for  the  same  purpose.  Pushing  a  vent 
wire  between  the  joints  also  orives  vent  This 
body  is  built  about  three-quarters  of  an  inch 
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away  from  the  surface  of  the  finished  mold.  On 
the  brick  surface  is  spread  loam  which  is  a 
mixture  of  sand,  clay  and  water.  This  is  faced 
off  with  trowels  or  sweeps.  If  the  mold  is  cir- 
cular such  as  a  cylinder  or  a  kettle,  a  spindle  is 
located  at  the  center  of  the  mold.  On  this  is 
fixed  arms  on  which  are  fastened  sweeps  or 
templates.  Made  up  cores  are  also  used  for 
giving  shape  to  parts  of  the  mold. 

The  outside  or  the  inside  of  the  mold  with 
the  bottom  can  be  finished  first  as  is  most  con- 
venient. It  is  then  taken  to  the  oven  by  the 
crane.  While  this  is  drying  the  other  part  is 
built  up  and  finished  and  dried.  All  parts  are 
then  put  together,  the  bottom  and  top  plates 
being  bolted  together  with  rods.  A  crib  is  built 
about  the  mold  with  steel  or  cast  plates  bolted 
together.  Sand  is  rammed  between  the  brick 
work  and  the  casing,  as  hard  as  possible,  form- 
ing also  the  gates  for  taking  iron  to  the  bottom 
of  the  mold.  Water  pipes  and  other  specialty 
castings  are  made  in  iron  molds  fitted  for  the 
purpose  and  molding  machines  are  used  to  a 
great  extent  for  such  work. 

Every  different  pattern  oresents  oroblems 
which  require  different  treatment.  Books  on 
molding  generally  consist  of  descriptions  of  the 
making  of  molds  for  special  castings  and  of 
difficulties  encountered,  but  the  ingenious  meth- 
ods familiar  to  all  skilled  molders  are  not  de- 
scribed. One  of  the  best  descriptions  of  ordi- 
nary  special  processes  is  found  in  ^Appleton's 
Dictionary   of   Mechanics'    under   ^Casting*. 

Cores  are  used  in  all  classes  of  molds.  An 
iron  anchor  may  be  coated  with  green  sand  and 
set  in  a  mold.  Dry  sand  cores  are  made  of 
silica  sand  mixed  with  a  binder  such  as  floor, 
rosin  or  oil.  When  baked  these  binders  make 
the  core  hard  and  strong,  and  the  melted  iron 
burns  the  binder  so  that  the  core  sand  falls  out 
when  the  casting  is  cold.  Cores  are  generally 
made  in  boxes.  Wires  or  iron  frames  are 
molded  in  to  give  streti^h.  Cores  are  N^ented 
by  making  channels  with  wires  or  by  molding 
in  a  core  and  then  drawing  it  out.  For  in- 
tricate cores  cords  of  beeswax  are  molded  in 
which  melt  out  in  baking.  Cores  are  located  by 
core  prints  in  the  mold  left  by  the  pattern  and 
are  held  in  place  by  chaplets  of  various  shapes 
placed  beneath  to  prevent  sagging  and  above  to 
prevent  the  iron  from  raising  the  cores.  Nails 
forced  into  the  mold  are  often  used,  the  core 
resting  on  the  heads.  Tinning  chaplets  prevents 
rusting  and  helps  the  iron  to  fuse  their  surfaces. 

Melting  Iron. —  Iron  is  melted  in  a  cupola,  a 
firebrick  lined  vertical  cylinder  in  which  is 
charged  layers  of  coke  and  iron.  A  blower 
forces  air  through  tuvcrs  near  the  lower  end. 
The  melted  iron  is  tapped  out  at  the  front  into 
fire  clay  lined  ladles  and  taken  to  the  mold  by 
hand  ladles  or  by  crane.  For  very  large  cast- 
ines  several  cupolas  are  used  and  melted  iron 
may  be  held  in  large  ladles  for  some  time  while 
more  is  being  melted.  Air  furnaces  are  also 
used  for  heavv  castings. 

Quality  of  Iron  for  Castings. —  Silicon 
softens  cast  iron  and  decreases  shrinkage,  there- 
fore a  standard  measure  of  shrinkage  tells 
whether  more  or  less  silicon  is  needed.  Strength 
depends  very  lari?elv  upon  the  size  of  grain, 
which  is  not  wholly  dependent  unon  the  chem- 
ical comnosition.  A  thin  portion  of  a  casting 
shrinks  more  and  sooner  than  a  thick  part  which 


often  .causes  fracture.  It  has  been  erroneously 
said  that  cast  iron  expands  at  the  instant  of 
solidification. 

Iron  becomes  rigid  at  the  surface  of  the 
niold  while  the  central  part  is  fluid.  When  all 
is  solid,  and  just  about  as  it  ceases  to  be  red 
hot,  the  casting  expands  more  or  less  at  the 
same  time  that  carbon  crystallizes  into  graphite. 
In  a  casting  one  inch  square  this  expansion 
occurs  about  15  minutes  after  the  iron  enters 
the  mold  but  in  a  casting  four  inches  square  it 
occurs  two  hours  after.  This  expansion  at  dif- 
ferent times  of  parts  of  a  casting  of  varying 
thickness,  at  the  same  time  that  the  casting  is 
shrinking  unevenlv  from  the  loss  of  I  ?at,  pro- 
duces severe  strains  which  often  fracture  the 
casting.  The  remedy  is  to  make  all  parts  of 
equal  thickness  and  to  uncover  thick  portions  as 
soon  as  solid.  William  J.  Keep, 

Author  of  ^Cast  Iron\  etc. 

Fountain,  or  Artificial  Fountain,  in 
hydraulics,  a  machine  or  contrivance  by  which 
water  is  violently  spouted  or  darted  up;  called 
also  a  jet  d'  eau.  There  are  various  kinds  of 
artificial  fountains,  but  all  formed  by  a  pressure 
of  one  sort  or  another  on  the  water,  namely, 
either  the  pressure  or  weight  of  a  head  of  water, 
or  the  pressure  arising  from  the  spring  and  elas- 
ticity of  the  air,  etc.  When  these  are  formed  by 
the  pressure  of  a  head  of  water,  or  any  other 
fluid  of  the  same  kind  with  the  fountain  or  jet, 
then  will  this  spout  up  nearly  to  the  same  height 
as  that  head,  abating  only  a  little  for  the  resist- 
ance of  the  air,  with  that  of  the  adjutage  or 
pipe  from  which  the  water  spouts,  etc.,  in  the 
iluid  rushing  through ;  but  when  the  jet  is  pro- 
duced by  any  other  force  than  the  pressure  of  a 
column  of  the  same  fluid  with  itself,  it  will  rise 
to  such  a  height  as  is  nearly  equal  to  the  altitude 
of  a  column  of  the  same  fluid,  whose  pressure 
is  equal  to  the  given  force  that  produces  the 
fountain.  In  ancient  Greece  every  principal  town 
had  public  fountains  or  conduits,  some  of  which 
were  of  handsome  design  and  of  beautiful  execu- 
tion. The  most  famous  of  these  were  at  Megara, 
at  Corinth  (the  Pireiie  and  the  Lerna),  in  the 
sacred  wood  of  ^sculapius,  at  Epidaurus,  and 
the  two  at  Messina  called  Arisinoe  and  Clep- 
sydra. 

The  ancient  fondness  for  fountains  still  exists 
in  Italy  and  the  East.  The  French  are  celebrated 
for  their  fountains,  but  Italy,  more  particularly 
Rome,  is  still  more  so.  The  fountains  of  Paris 
and  of  the  Tuileries,  of  the  orangery  at  Ver- 
sailles, at  St.  Cloud,  and  other  places  in  the 
neighborhood,  are  splendid  structures.  The 
principal  and  most  admired  fountains  at  or  near 
Rome  are  those  in  front  of  St.  Peter's,  of  the 
Villa  Aldobrandini  at  Frascati,  of  the  Termini, 
of  Mount  Janiculum,  of  the  gardens  of  the  Bel- 
vedere, in  the  Vatican,  of  tlie  Villa  Borghese, 
which  has  also  in  the  audience  chamber  a 
splendid  fountain  of  silver,  five  Roman  palms  in 
height,  ornamented  with  superb  vases  and  flow- 
ers; the  fountains  of  Trevi,  the  three  fountains 
of  St.  Paul,  of  the  Aqua  Acetosa,  etc. 

In  the  United  States  the  ornamental  type  of 
fountain  is  the  one  in  common  use.  Large 
display  fountains  were  attractive  features  of 
the  Centennial  Exhibition,  and  at  the  Chi- 
cago World's  Fair  and  BuflFalo  Pan-Ameri- 
can Exposition.  Among  these  was  the  Foun- 
tain  of   the  Republic  01    Chicago,    which   was 
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designed  by  MacMonnies,  and  at  Bu£Falo 
were  costly  examples  dedicated  to  Man,  Na- 
ture, Progress,  etc.  In  Central  Park,  New 
York;  Fairmount  Park,  Philadelphia;  Lincoln 
Park,  Chicago;  Golden  Gate  Park,  San  Fran- 
cisco, and  other  large  parks,  will  be  found 
numerous  fountains  of  elaborate  design.  In  all 
the  larger  cities  drinking  fountains  for  men  and 
animals  have  been  erected  by  individuals  and 
local  humane  societies. 

Fountain  Pens.  See  Literary  Labor-sav- 
ers. 

Fountains  Abbey,  one  of  the  largest  and 
best-preserved  monastic  edifices  in  England,  in 
the  West  Riding  of  Yorkshire,  3  miles  south- 
west of  Ripon.  Founded  for  Cistercians  in  1132, 
it  was  not  completed  till  the  i6th  century,  and 
thus  presents  examples  of  every  variety  of  style, 
from  Norman  to  Perpendicular. 

Fouqu6,  Friedrich  Heinrich  Karl»  fr€d'r!H 
hin'riH  karl  foo-ka'.  Bason  de  la  Motte,  Ger- 
man poet  and  novelist:  b.  Brandenburg  12  Feb. 
1777;  d.  Berlin  23  Jan.  1843.  He  was  a  grand- 
son of  H.  A.  Fouqu6  (q.v.)  ;  served  as  lieutenant 
of  the  Prussian  guards  in  the  campaign  of  1793, 
and  was  present  in  181 3  at  the  most  important 
battles  in  the  War  of  Liberation.  As  a  writer 
he  is  remarkable  both  for  variety  and  fecundity, 
and  has  published  poetry  in  almost  all  its  forms 
—  dramatic,  epic,  romantic,  etc.  Several  of  his 
short  romantic  tales  in  prose,  such  as  ^Der  Zau- 
bcrring,^  <Aslauga's  Ritter,>  but  more  especially 
his  ^ Undine,^  enjoy  an  extraordinary  popularity. 
The  last  mentioned  tale,  a  charming  mixture  of 
feiry  ideality,  the  reality  of  humble  life,  and 
the  glow  of  chivalry,  has  gone  through  many 
editions,  and  has  been  translated  into  every 
European  language.  It  must  be  admitted  that 
Fouque,  while  possessing  many  of  the  virtues  of 
the  romantic  school,  was  guilty  of  all  its  ex- 
travagances, and  that  the  descriptions  of  chival- 
ric  and  feudal  life,  in  which  he  delighted,  are 
mere  fancy  pictures. 

Fouqu6,  Heinrich  August,  hln'riH  ow'- 
goost,  Baron  de  la  Motte,  Prussian  general; 
b.  The  Hague,  Holland,  4  April  1698;  d.  Bran- 
denburg 2  May  1774.  Fouque  possessed  the  con- 
fidence of  Frederick  the  Great;  and  the  ^Me- 
moires  du  Baron  de  la  Motte  Fouque^  (1788,  by 
Biittner,  the  secretary  of  Fouque),  which  con- 
tain his  correspondence  with  Frederick  the  Great, 
arc  of  great  interest. 

Pouquet,  foo-ka,  Nicolms,  French  states- 
man. Viscount  de  Melun  and  de  Vaux,  and 
Marquis  op  Belle  Isle;  b.  Paris  1615;  d. 
Pignerol  23  March  1680.  He  received  in  1650 
the  important  appointment  of  procureur-general 
to  the  parliament  of  Paris,  ancl  three  years  later 
was  advanced  to  be  superintendent  of  finance. 
His  rapid  advance  made  him  ambitious  of  suc- 
ceeding Mazarin  as  first  minister,  but  he  had  a 
formidable  rival  in  Colbert.  Fouquet's  plans 
ivere,  however,  brought  to  naught;  for  in  the 
first  place  Louis  himself  took  the  reins  of  power 
into  his  own  hands  when  they  slipped  from  the 
grasp  of  the  dead  cardinal,  and  in  the  second 
place,  instigated  thereto  by  Colbert,  he  suddenly 
arrested  Fouquet  in  September  1661.  After  a 
trial  extending  over  three  years,  Fouquet  was 
sentenced  to  perpetual  exile  and  the  loss  of  all 
his  property,  but  the  sentence  was  afterward 
altered    to    life- long    imprisonment.    From    the 


circumstance  of  his  imprisonment  at  Pignerol, 
Fouquet,  in  spite  of  the  fact  that  he  died  in  1680^ 
has  been  identified  with  the  Man  With  the  Iron 
Mask  (q.v.),  who,  however,  lived  till  1703. 

Fouquier,  foo-ke-a,  Henry,  French  pub- 
licist :  b.  Marseilles  i  Sept.  1838.  After  study  of 
law  and  medicine  he  became  a  journalist  in 
Paris,  general-secretary  of  fhe  prefecture  of  Mar- 
seilles (1870),  and  director  of  the  press  in  the 
ministry  of  the  interior.  He  wrote  much  for  the 
Figaro  and  XIX.  SUclc,  but  particularly  for  Gil 
Bias,  under  the  pen-names  *Colombine»  ana 
^* Nestor,'*  and  was  a  founder  of  the  Echo  de 
Paris.  In  1889  he  was  elected  deputy  for  Alpes- 
Maritimes.  His  articles  have  been  collected  in 
several  volumes  under  such  titles  as  *  Etudes 
Artistiques^  (1859) ;  ^Au  siecle  dernier^  (1884)  ; 
^La  sagesse  parisienne*   (1859). 

Pouquier-TinviUe,  Antoine  Quentin,  atv- 
twaft  ken-tan  foo-ke-a  tan-vSl,  French  revo 
lutionist :  b.  H^rouelles,  near  St.  Quentin,  1747 ;  d. 
Paris  7  May  1795.  As  a  member  of  the  revolu- 
tionary tribunal  he  distinguished  himself  by  his 
alacrity  in  pronouncing  the  verdict  of  guilty, 
and  attracted  the  attention  of  Robespierre,  who 
gave  him  the  office  of  public  accusei^  before  this 
tribunal.  The  victims  now  became  numberless. 
Fouquier  drew  up  the  scandalous  articles  of  ac- 
cusation against  the  queen,  Marie  Antoinette. 
His  thirst  for  blood  seems  to  have  been  increased 
by  gratification,  until  it  became  a  real  insanity. 
He  proposed  the  execution  of  Robespierre  and 
all  the  members  of  the  revolutionary  tribunal  9th 
Thermidor,  1794,  was  himself  removed  on  the 
14th  Thermidor  (i  Aug.),  1794,  and  arrested. 
He  died  under  the  guillotine.  There  does  not 
appear  to  be  a  trait  in  the  life  of  this  monster 
which  can  entitle  his  crimes  to  the  same  pallia- 
tion as  those  of  Robespierre,  who  considered  the 
extermination  of  the  aristocracy  as  a  necessary  • 
evil.  Consult  Domenget,  <Fouquier-iiiiViuc,  ci 
le  tribunal  r^volutionnaire^    (1878). 

Four-eyed  Fish,  a  fish  of  the  genus 
AnabUps. 

Four-homed  Antelope,  or  Chousingha, 
the  genus  Teiraceros  of  the  antelope  group,  na- 
tive to  India,  and  differing  from  all  other  living 
ruminants  in  that  the  male  generally  bears  two 
pairs  of  horns.  It  is  closely  related  to  the 
African  duikerbok  (q.v.),  which  it  resembles  in 
the  position  of  its  larger  horns,  and  the  shape 
of  its  eyes,  as  well  as  in  other  ways.  The 
smaller  horns  rise  from  just  above  the  eyes. 
This  antelope  is  a  pretty,  brownish  creature, 
standing  about  25  inches  at  the  withers,  and  is 
found  from  the  foot  of  the  Himalayas  southward 
over  India,  in  wooded  hill-country,  but  it  avoids 
dense  jungles.  It  drinks  daily,  and  hence  never 
wanders  far  from  the  water.  It  is  exceedingly 
shy,  and  escapes,  when  discovered,  in  a  series  of 
jerky,  though  very  rapid,  bounds,  into  the  cover 
of  long  grass  or  low  bushes. 

Four  Lakes,  a  chain  of  lakes  in  Dane 
County,  Wis. ;  known  respectively  as  First,  Sec- 
ond, Third,  and  Fourth  lakes.  First  Lake,  the 
smallest  and  lowest  of  the  chain,  is  about  3  miles 
long  by  2  miles  wide;  Second  Lake  is  3V2  miles 
long  by  2  broad ;  Third  Lake  is  6y^  miles  long  by 
2  miles  wide ;  Fourth  Lake,  the  largest  and  most 
beautiful,  is  6  miles  long  by  4  wide.  The  waters 
of  these  lakes  are  navigable  for  small  steamers. 
The  two  last  are  now  called  lakes  Monona  an<| 
Mendota. 
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Four-o'clock.    See  Friar-bird. 

Fourcroy,  Antoine  Frangois  de,  aA-twan 
frah-swa  de  foor-krwa,  French  chemist:  b. 
Paris  15  June  1755;  d.  16  Dec.  1809.  Having 
adopted  the  profession  of  medicine  he  applied 
himself  closely  to  the  study  of  the  sciences  con- 
nected with  it,  especially  to  chemistry,  and  pub- 
lished in  1776  a  translation  of  Ramazzini's 
^Treatise  on  the  Diseases  of  Artisans.^  He  was 
professor  of  chemistry  at  the  Jardin  du  Roi,  1780- 
1805.  He  organized  the  central  school  of  pub- 
lic works,  out  of  which  the  polytechnic  school 
afterward  sprang,  and  co-operated  in  the  estab- 
lishment of  the  normal  schools.  In  1799  Bona- 
parte gave  him  a  place  in  the  council  of  state, 
m  which  place  he  drew  up  a  plan  for  a  system 
of  public  instruction,  which,  with  some  altera- 
tion, was  adopted.  His  works  are  numerous, 
among  which  the  following  are  the  most  im- 
portant: ^Legons  Elementaires  d'Histoire  natu- 
relle  et  de  Chimie^  (i79i)  ;  ^Systeme  des  Con- 
naissances  chimiques,  et  de  leurs  Applications 
aux  Phenomenes  de  la  Nature  et  de  I'Art^ 
(1805);  ^Philosophic  chimique^*  ^Tableaux 
synoptique^  de.  Chimie^  (1805);  and  ^La  M6de- 
cine  eclair^e  par  les  Sciences  physiques.^ 

S'ourdrinier  (foor-dri-ner')  Machine,  a 
paper-making  machine,  the  first  to  make  a  con- 
tinuous web.  It  was  invented  by  Louis  Robert, 
of  Essonne,  and  patented  by  him  in  France.  A 
Mr.  Gamble  and  the  brothers  Fourdrinier  im- 
proved it.    The  machine  was  perfected  by  others. 

Fourier,  Francois  Charles  Marie,  fran- 
swa  sharl  ma-re  foo-re-a,  French  social 
economist :  b  Besangon  7  April  1772 ;  d.  Paris 
10  Oct.  1837.  He  studied  at  the  college  in  his 
native  town,  and  obtained  a  mercantile  position 
at  Rouen;  he  later  entered  into  business  on  his 
own  account  at  Lyons,  having  inherited  a  small 
fortune  from  his  father,  but  the  siege  of  the 
city  by  the  troops  of  the  convention  in  1793  and 
the  subsequent  disorders  were  fatal  to  his  pros- 
perity; he  was  arrested  and  kept  a  prisoner  for 
some  time,  and  afterward  served  two  years  in 
the  Revolutionary  army.  When  he  was  19,  while 
employed  at  Marseilles,  his  employers  retained 
a  cargo  of  rice  in  order  to  keep  up  the  price,  and 
when  it  became  unfit  for  use  ordered  Fourier  to 
throw  it  into  the  sea.  This  experience  led  him 
to  question  the  righteousness  of  the  existing  in- 
dustrial system  and  to  develop  his  own  social 
theory  known  as  Fourierism  (q.v.).  He  first 
published  ^Theorie  des  quatre  Mouvements  et 
des  Destinees  generales^  (1808),  in  which  he 
explained  the  basis  of  his  system,  which  he  de- 
veloped more  completely  in  ^Traite  de  1' Asso- 
ciation domestique  agricole^  (1822),  republished 
under  the  title  H^heorie  de  I'Unite  universelle,' 
and  in  <Le  Nouveau  Monde^  (1829-30).  See 
Pellarin,  ^Giarles  Foitrier,  sa  vie  et  sa  theorie^ 
(5th  ed.  1871 ;  American  translation,  1845). 

Fourier,  Jean  Baptiste  Joseph,  zhoh  bap- 
test  zho-zcf,  Baron,  French  mathematician: 
b.  Auxerre,  France,  21  March  1768;  d.  16  May 
1830.  He  was  an  active  Jacobin  during  the 
French  Revolution.  His  later  energies  were  di- 
vorced from  politics  and  given  up  to  science. 
^Analytical  Theory  of  Heat>  (1822)  is  his  most 
noted  work;  but  in  mathematics  his  speculations 
and  methods  are  of  high  permanent  utility. 

Fourierism,  foo'rl-er-Izm,  the  social  sys- 
tem advocated  by  F.  M.  C.  Fourier  (q.v.).    It 


was  based  on  the  theory  that  the  social  order 
depends  upon  fixed  moral  and  intellectual  laws, 
and  that  man  must  discover  and  live  accordmg 
to  these  laws.  According  to  Fourier  society- 
must  be  so  organized  as  to  give  freedom  to  the 
passions  or  desires  of  man,  since  these  are  natu- 
rally capable  of  harmony,  and,  if  developed  under 
proper  conditions,  would,  in  accordance  with  the 
law  of  attraction,  lead  to  a  perfect  society.  In 
this  society  industry  should  be  carried  on  by 
phalanxes,  each  phalanx  to  be  divided  into  series, 
and  the  series  combined  in  groups;  each  group 
was  to  have  charge  of  one  kind  of  work,  and  each 
series  of  one  special  branch  of  that  work.  In  the 
distribution  of  products  a  certain  minimum  was 
to  be  assigned  to  each  member  of  the  society, 
whether  capable  of  labor  or  not;  the  remainder 
to  be  shared  in  certain  proportions  to  be  previ- 
ously determined  among  the  three  elements, 
labor,  talent,  and  capital.  The  capital  of  the 
community  might  be  owned  in  unequal  shares . 
by  different  members  of  the  community;  inheri- 
tance was  to  be  permitted,  and  the  individuals 
could  expend  the  remuneration  they  received  as 
they  pleased.  The  government  was  to  be  re- 
publican, with  elective  officers.  Fourierism, 
though  socialistic,  is  not  properly  socialism,  and 
is  related  to  modern  sociahsm  by  its  sharp  criti- 
cism of  existing  conditions,  rather  than  by  its 
plan  for  the  future  of  society. 

Fourierism  won  many  converts  in  France; 
among  those  who  advocated  the  theory  were 
Victor  Considerant  and  j^lennier ;  an  association 
was  formed;  a  periodical,  the  ^ Phalange,^  was 
published  for  a  short  time;  and  a  number  of 
communities  were  organized  in  accordance  with 
the  Fourieristic  plan,  none  of  which  long  sur- 
vived. Fourierism  was  introduced  into  the  Uni- 
ted States  in  1842,  by  Albert  Brisbane,  who  for 
a  time  published  ^The  Phalanx,^  in  New  York. 
He  was  welcomed  by  the  members  of  the  Brook 
Farm  community,  and  the  Fourieristic  organiza- 
tion was  adopted  there.  For  a  time  the  ^  Brook 
Farm  Phalanx^  published  *The  Harbinger,^  the 
most  important  periodical  published  by  the  Fouri- 
erists  in  the  United  States.  An  organization, 
known  as  the  American  Union  of  Associationists. 
was  formed  for  the  ^popular  diffusion  of  the 
principles  of  the  associative  sciences  as  discov- 
ered by  Charles  Fourier,  with  a  view  to  their 
ultimate  realization  by  the  establishment  of 
phalanxes.*  Horace  Greeley  Cq.v.)  became  its 
president,  and  George  Ripley  (q.v.)  secretarj. 
A  large  convention  of  the  "associationists*  was 
held  in  New  York  in  1844.  In  1847  *The  Har- 
binger^ was  transferred  to  New  York  under  the 
charge  of  this  association,  and  was  published  til! 
1849.  About  34  communities  were  organized  by 
the  Fourierists,  of  which,  the  most  important 
(besides  Brook  Farm)  were  the  North  Amer- 
ican Phalanx,  which  lived  12  years,  and  the  Wis- 
consin Phalanx.  Most  of  them  existed  but  a 
short  time,  and  by  1850  the  Fourierist  movement 
had  practically  come  to  an  end.  Consult :  Bris- 
bane, < Social  Destiny  of  Man^ ;  Ely,  ^French 
and  German  Socialism^;  Noyes,  ^History  of 
American  Socialisms^ ;  Shaw,  ^A  Forgotten  So- 
cialism^ (^New  England  Magazine,^  new  series 
VoL  VHL,  p.  773).  See  Brook  Farm;  Com- 
munism; North  American  Phalanx;  Socwi- 

ISM. 

Fourier  Series,  in  mathematics,  a  trigo- 
nometric series  first  extensively  employed  by  the 
French    mathematician    Jean    Baptiste    Joseph 
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Fourier,  in  connection  with  the  theory  of  the 
movement  of  heat  in  a  solid  body.  It  was 
primarily  intended  for  effecting  the  develop- 
ment of  an  arbitrary  periodic  function  in  tne 
form  of  a  series  whose  terms  are  sines  and 
cosines  of  increasing  multiples  of  the  variable. 
The  subject  is  too  technical  for  discussion  in  a 
general  encyclopaedia.  Consult:  Fourier,  ^The 
Analytical  Theory  of  Heat^  (translated  by 
Alexander  Freeman) ;  and  more  especially, 
Byerly,  <An  EUementary  Treatise  on  Fourier's 
Series,  and  Spherical,  Cylindrical,  and  Ellipsoidal 
Harmonics.^ 

Fourth  Nerve,  one  of  the  pair  of  cranial 
nerves,  and  the  chief  motor  nerve  of  the  superior 
oblique  muscle  of  the  eyt.  It  originates  in  a 
group  of  celb  in  the  floor  of  the  medulla  and 
runs  outward  over  the  superior  elevator  muscle 
of  the  eyelid,  and  is  distributed  to  the  orbital 
surface  of  the  superior  oblique. 

Fourth  State  of  Matter.  See  Electron  ; 
Matter;  Radium. 

Foussa.     See  Fossa. 

Foothill  Abbey.     See  Bbckford,  William. 

Fouke  (originally  Smith),  Gerard,  Ameri- 
can archaeologist:  b.  Maysville,  Ky.,  25  June 
1855.  In  1885-8  and  1891-3  he  was  connected 
with  the  United  States  Bureau  of  Ethnology  in 
surveys  and  explorations  of  aboriginal  remains 
in  the  eastern  part  of  the  country.  Further  re- 
search by  him  includes  explorations  for  the 
American  Museum  of  Natural  History,  New 
York,  on  the  lower  portion  of  the  Amur  River, 
Siberia,  and  on  Vancouver's  Island,  British  Co- 
lumbia; and  excavations  of  so-called  Norse  re- 
mains in  the  vicinity  of  Boston,  Mass.  His  pub- 
lished writings  comprise  essays  on  archaeological 
subjects  in  the  bulletins  and  reports  of  the 
Bureau  of  Ethnology  and  elsewhere. 

Fowl,  a  word  originally  synonymous  with 
bird,  now  used  in  a  stricter  sense  to  designate 
the  genus  Callus,  of  which  the  common  domestic 
fowl  (cock  and  hen)  is  a  familiar  example.  The 
general  form  and  characters  of  the  bill,  feet,  etc., 
agree  with  those  of  the  pheasants,  but  the  crown 
of  the  head  is  generally  naked  and  furnished 
with  a  fleshy  comb,  the  base  of  the  lower  man- 
dibles also  bearing  fleshy  lobes  or  wattles  — 
characters  which  are  most  conspicuous  in  the 
males.  The  jungle  fowl  of  India  (Callus  fer- 
rugineus,  or  bankiva)  is  regarded  as  the  source 
of  domestic  poultry ;  it  is  known  also  in  south- 
ern China  and  throughout  the  Malay  islands. 
The  male  closely  resembles  the  game-cock.  The 
comb  and  wattles  are  of  the  brightest  scarlet,  the 
long  hackles  of  the  neck  and  lower  parts  of 
the  back  are  fine  orange-red,  the  upper  part  of 
the  back  is  deep  blue-black,  and  the  shoulders 
ruddy  chestnut.  The  long,  arched,  and  drooping 
tail  is  blue-black,  glossed  with  green,  and  the 
breast  and  under  parts  black.  The  word  is  also 
commonly  applied  in  such  combinations  as  wild- 
fowl, watertowl,  seafowl,  and  the  like.  For  the 
characteristic  of  domestic  fowls,  see  Poultry. 

Fowler,  Charles  Henry,  American  Metho- 
dist clergyman :  b.  Burford,  Ontario,  Canada,  1 1 
Aug.  1837.  He  was  graduated  at  Genesee  Col- 
lege in  1859  and  at  the  Garrett  Biblical  Institute 
in  1861 ;  studied  law;  was  pastor  for  11  years  in 
Chicago,  III. ;  president  of  the  Northwestern  Uni- 
versity in  1872-6;  and  corresponding  secretary 


of  the  Missionary  Society  in  i88a  He  was 
elected  a  bishop  of  the  Methodist  Episcopal 
Church  in  1884 ;  visited  Japan,  Korea,  and  Chuia 
in  1888 ;  organized  the  Peking  and  Nanking  uni- 
versities; was  stationed  for  eight  years  on  the 
Pacific  coast;  founded  the  Maclay  College  of 
Theology  in  Southern  California,  and  assisted 
in  founding  Wesleyan  University  in  Lincoln, 
Neb.  He  was  sent  as  a  fraternal  delegate  to 
the  Wesleyan  Conference  in  Great  Britain  1. 
1898.     He   died   N.  Y.   City,  20   March   1908. 

Fowler,  Ellen  Thomeycroft,  English  nov- 
elist She  is  tlie  daughter  of  Sir  Henry  Fowler, 
secretary  of  state  for  India  1894-5.  Her  pub- 
lished works  include:  ^Verses  Grave  and  Gay^ 
(1891);  ^Verses  Wise  and  Otherwise^  (1895); 
^Concerning  Isabel  Camaby^  (1898);  < A  Double 
Thread*  (1899);  ^The  Farringdons>  (1900); 
^Love's  Argument^  (1900) ;  ^Sirius,  and  Other 
Stories*  (1901)  ;  ^Fuel  of  Fire>  (1902). 

Fowler,  Frank,  American  artist:  b.  Brook- 
lyn, N.  Y.,  12  July  1852;  d.  i8  Aug.  1910.  He 
studied  at  Florence,  at  Paris  with  Carolus 
Duran  and  in  the  Beaux-Arts,  established  a 
studio  at  New  York  in  1^0,  and  became  known 
as  a  portrait  painter.  His  subjects  include  S. 
J.  Tilden,  Archbishop  Corrigan,  C.  A.  Dana,  and 
other  notabilities.  He  was  elected  a  National 
Academician,  and  has  published  manuals  of  art : 
^Oil  Painting*;  ^Drawing  in  Charcoal  and 
Crayon* ;  *  Portrait  and  Figure  Painting.* 

Fowler,  Sir  John,  English  civil  engineer; 
b.  near  Shefiield  1817;  d.  London  20  Nov.  1898, 
In  1844  he  was  appointed  to  superintend  the  con-* 
struction  of  the  Manchester,  Sheffield,  and  Lin- 
colnshire system,  a  connected  group  oif  railways, 
and  other  works  of  vast  extent  and  complexity. 
He  subsequently  was  employed  on  many  civil  en- 
gineering works  both  in  England  and  elsewhere ; 
but  the  work  with  which  his  name  will  probably 
be  most  lastingly  connected  is  the  great  bridge 
across  the  Forth,  of  which  he  was  chief  engineer, 
having  as  his  colleague  Sir  Benjamin  Baker. 
(Sec  Bridge.)  On  its  completion  in  1890  he 
was  made  a  baronet 

Fowler,  Joseph  S.,  American  lawyer:  b. 
Steubenville,  Ohio,  31  Aug.  1820;  d.  1902.  He 
became  professor  of  mathematics  at  Franklin 
College,  Tenn.,  and  was  president  of  the  How- 
ard Female  College  in  Gallatin,  Tenn.,  in  1856- 
61.  Subsequently  he  was  State  comptroller 
under  Andrew  Johnson,  and  was  a  United 
States  senator  1866-71.  In  187 1  he  retired 
from  political  life  and  engaged  in  law  practice 
in  Washington,  D.  C. 

Fowler,  Lorenzo  Niles,  American  phre- 
nologist: b.  181 1 ;  d.  1896.  He  was  a  brother  of 
Orson  Squire  Fowler  (q.v.).  From  1863  he  re- 
sided in  England.  He  was  a  publisher  of  the 
^Science  of  Health^  (originally  the  < Water-Cure 
JoumaP)  and  the  'American  Phrenological 
Journal,^  and  wrote  'Phrenology  and  Physi- 
ology>  (1844). 

Fowler,  Montagu,  English  Anglican  cler- 
gyman: b.  London  12  Nov.  1858.  He  was  edu- 
cated at  Harrow  and  Cambridge;  took  orders  in 
the  Established  Church,  was  vicar  of  St.  Law- 
rence, Isle  of  Thanet,  Kent,  1889-93,  and  has 
been  rector  of  All  Hallows,  London  Wall,  from 
1900.  He  has  published:  'Christian  Egypt ^ ; 
'Some  Notable  Archbishops  of  Canterburv^ ; 
'Church  History  in  Queen  Victoria's  ReigiL> 
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Fowler,  Orson  Squire,  American  phrenol- 
ogist: b.  Cohocton,  Steuben  County,  N.  Y.,  ii 
Oct.  1809;  d.  Sharon,  Conn.,  18  Aug.  1887.  He 
was  graduated  at  Amherst  College  in  1834,  and 
opened  a  phrenological  office  in  New  York  in 
1835.  In  1836  he  and  his  brother  Lorenzo  wrote 
and  published  <  Phrenology  Proved,  Illustrated 
and  Applied,^  and  in  1838  issued  the  first  num- 
ber of  the  ^American  Phrenological  Journal.* 
Subsequently  he  lectured  on  his  specialty  and 
allied  subjects  in  the  United  States  and  Canada, 
and  wrote  and  published  numerous  books,  in- 
cluding < Self-Culture  and  Perfection  of  Char- 
acter* ;  <The  Self  Instructor  in  Phrenology* ; 
^ Human  Science* ;  etc. 

Fowler,  Thomas,  English  philosopher:  b. 
Burton-Stather,  Lincolnshire,  i  Sept.  1832.  He 
was  educated  at  Merton  College,  Oxford,  and 
from  1873  to  1889  was  professor  of  logic  in  the 
university.  Since  1881  he  has  been  president  of 
Corpus  Christ!  College.  His  published  works 
include:  ^Elements  of  Deductive  Logic*  (1867; 
loth  ed.  1892)  ;  ^Elements  of  Inductive  Logic* 
(1870;  6th  ed.  1892);  an  edition  of  Bacon's 
*  Novum  Organum,*  with  introduction  and  notes 
(1878;  2d  ed.  1889);  a  little  work  on  <Locke* 
(1880) ;  an  edition  of  Locke's  ^Essay  on  the 
Conduct  of  the  Understanding*  (1881;  3d  ed. 
1890);  ^Francis  Bacon*  (1881) ;  ^Shaftes- 
bury*  (1882);  ^Hutcheson*  (1882);  <Progres- 
sive  Morality:  an  Essay  in  Ethics*  (1884'  2d 
ed.  1895)  ;  < History  of  Corpus  Christi  College, 
Oxford*  (1893);  ^Principles  of  Morals*  (Part 
I.,  introduction  written  with  J.  M.  Wilson, 
1885 ;  Part  II.,  the  body  of  the  work,  by  Prof. 
Fowler  alone,  1887;  both  in  one  volume,  re- 
vised 1894)  ;  and  ^Popular  History  of  Corpus 
Christi  College*   (1898). 

Fowler,  William  Warde,  English  ornithol- 
ogist: b.  Somerset  1847.  He  was  educated  at 
Marlborough  College  and  Oxford,  and  has  been 
sub-rector  of  Lincoln  College,  Oxford,  from 
1884.  He  has  published:  <A  Year  With  the 
Birds*  (1886);  ^Tales  of  the  Birds*  (1888); 
<Life  of  Julius  Oesar*  (1892)  ;  ^The  City-State 
of  the  Greeks  and  Romans*  (1893)  ;  ^Summer 
Studies  of  Birds  and  Books*  (1895):  ^The 
Roman  Festivals  of  the  Republican  Period* 
(1899);  ^More  Tales  of  the  Birds*    (1902). 

Fowler,  William  Worthington,  American 
author:  b.  Middlebury,  Vt.,  24  June  1833;  d. 
Durham,  Conn.,  18  Sept.  1881.  He  was  the 
author  of  ^Ten  Years  in  Wall  Street*  (1870); 
^Fighting  Fire*  (1873)  ;  ^Woman  on  the  Amer- 
ican Frontier*  (1877);  ^Twenty  Years  of  In- 
side Life  in  Wall  Street*   (1880). 

Fowler's  Solution.     See  Arsenic. 

Fox,  Charles  James,  English  statesman: 
b.  London  24  Jan.  1749;  d.  Chiswick,  Surrey,  13 
Sept.  1806.  He  was  the  son  of  Henry,  ist  Lord 
Holland,  and  was  educated  at  Eton  and  Hert- 
ford College,  Oxford.  His  father  procured  him 
a  seat  for  the  borough  of  Midhurst  in  1768  be- 
fore he  was  of  legal  age,  and  in  1770  the  same 
interest  procured  him  the  office  of  one  of  the 
lords  of  the  admiralty,  which  post  he  resigned 
in  1772,  and  was  appointed  a  commissioner  of 
the  treasury. 

After  being  a  supporter  of  the  administra- 
tion for  six  years.  Fox  was  ejected  owing  to  a 
quarrel  with  Lord  North,  and  was  thrown  into 
the  ranks  of  the  Opposition.    The  adoption  of 


the  disastrous  measures  which  terminated  m  the 
independence  of  the  American  colonies  enabled 
him  to  take  this  part  without  opposing  any  of 
the  policy  which  he  had  previously  supported. 
During  the  whole  of  this  eventful  contest  he 
spoke  and  voted  in  direct  opposition  to  the  min- 
isterial system,  and,  in  conjunction  with  Burke, 
Barre,  Dunning,  and  other  eminent  parliamen- 
tary leaders,  displayed  the  highest  talents  both 
as  a  statesman  and  orator.  On  the  final  defeat 
of  the  administration  of  Lord  North  and  the  ac- 
cession of  that  of  the  Marquis  of  Rockingham, 
Fox  obtained  the  office  of  secretary  of  state  for 
foreign  affairs.  But  the  death  of  the  Marquis 
of  Rockingham  suddenly  divided  the  party,  and 
on  the  Earl  of  Shelburne  becoming  first  lord  of 
the  treasury  Fox  retired  and  soon  after  a  union 
took  place  between  his  friends  and  those  of 
Lord  North,  under  the  name  of  the  coalition. 
The  temporary  success  of  this  party  movement 
served  only  to  render  popular  disgust  the  more 
general;  and  the  dismissal  of  the  coalition  ex- 
cited general  satisfaction.  Though  in  the  new 
Parliament  Pitt  had  a  decided  majority,  Fox 
headed  a  very  strong  opposition,  and  political 
questions  were  for  some  years  contested  with  a 
display,  of  talent  on  both  sides  which  the  House 
of  Commons  had  seldom  previously  exhibited. 

In  1790  and  1791  Fox  regained  a  share  of 
popularity  by  his  opposition  to  war  with  Spain 
and  Russia,  and  also  by  his  libel  bill,  regulating 
the  rights  of  juries  in  criminal  cases  and  ren- 
dering them  judges  both  of  the  law  and  the 
fact  On  the  breaking  out  of  the  French  Revo- 
lution he  was  disposed  to  regard  it  as  likely  to 
prove  extremely  beneficial.  The  contrary  views 
of  Burke,  and  the  extraordinary  manner  in 
which  that  ardent  politician  on  that  account  pub- 
licly renounced  his  friendship,  is  one  of  the 
most  striking  incidents  in  parliamentarj^  history. 

The  opinions  formed  of  this  eminent  leader 
as  a  practical  and  theoretical  statesman  have 
been  as  various  as  the  shades  of  party  differ- 
ence. That  he  was  a  sincere  friend  to  all  the 
broad  and  generous  principles  on  the  due  de- 
velopment of  which  rest  the  freedom  and  best 
interests  of  mankind,  is  not  to  be  doubted,  and 
that  they  were  alloyed  by  great  latitude  on  the 
subject  of  party  and  political  expediency  is 
equally  clear.  As  a  powerful  and  purely  argu- 
mentative orator  he  was  of  the  very  first  class; 
though  as  to  eloquence  and  brilliancy  he  perhaps 
yielded  to  Pitt,  Burke,  and  Sheridan;  nor  were 
his  voice  and  manner  prepossessing,  though 
highly  forcible.  Of  his  amiability  in  private  life, 
after  making  allowance  for  a  dissipated  youth,  all 
accounts  agree.  Friends  and  foes  equally  testify 
to  his  ingenuous  and  benign  character.  As  an 
author,  besides  some  Latin  poetry  and  a  Greek 
dialogue,  by  which  he  highly  distinguished  him- 
self at  Eton,  and  a  few  numbers  of  a  paper,  en- 
titled *The  Englishman, >  he  published  nothing 
during  his  lifetime  but  ^A  Letter  to  the  Elect- 
ors of  Westminster^  (i793)-  To  his  nephew. 
Lord  Holland,  the  world  is  indebted  for  his 
posthumous  publication,  entitled  ^The  History 
of  the  Eariy  Part  of  the  Reign  of  James  II. >  It 
is  written  with  unpretending  simplicity,  but  dis- 
appointed expectation,  and  has  never  been  popu- 
lar. See  Lord  John  Russell,  ^Life  and  Times 
of  C  J.  Fox>  (1859-66);  Wakeman,  <Life  of 
Charles  James  Fox>  (1890);  Trevelyan,  <EarIy 
History  of  Charles  James  Fox*   (1881). 
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Fox,  George,  English  religionist,  founder 
of  the  Society  of  Friends :  b.  Drayton,  Leicester- 
shire, England,  July  1624;  d.  london  13  Jan, 
i6go.  While  yet  a  boy  he  was  distinguished  by 
his  gravity  and  exemplary  conduct.  When  in 
the  20th  year  of  his  age,  and  for  some  two  or 
three  years  afterward.  Fox  describes  himself  as 
having  been  in  a  distressed  state  of  mind,  but 
from  this  condition  he  was  at  length  delivered 
by  that  which  he  regarded  as  the  voice  of  God 
in  his  soul,  directing  him  to  Christ  as  alone  able 
Ho  speak  to  his  condition.*  Very  soon  after  this 
he  commenced  his  public  ministrations  at  Dukin- 
field,  Manchester,  and  the  neighborhood.  From 
the  hrst  his  preaching  seems  to  have  made  many 
converts  and  excited  much  opposition.  Fox's 
first  imprisonment  took  place  in  the  year  1648, 
in  consequence  of  his  opposing  the  preacher  in 
Hht  great  steeple-house  at  Nottingham,*  on  a 
point  of  doctrine.  In  1650  he  was  imprisoned 
at  Derby  under  a  false  charge  of  blasphemy. 
One  of  the  committing  justices,  Bennet,  acted 
with  great  violence  on  this  occasion,  and  it  was 
he  who  on  Fox's  bidding  him  ^tremble  at  the 
word  of  the  Lord*  first  applied  to  him  and  his 
friends  the  name  of  Quakers.  Fox  lay  in  prison 
at  Derby  for  about  a  year,  the  time  having  been 
lengthened  in  consequence  of  his  refusal  to  ac- 
cept a  commission  as  captain  of  one  of  the  regi- 
ments then  being  raised  by  Parliament.  To  his 
belief  of  the  unlawfulness  of  all  war,  which 
prompted  this  refusal,  was  added  at  the  same 
time  a  clear  view  of  the  enormity  of  the  pun- 
ishment of  death  for  crimes  affecting  property 
only,  and  he  exerted  himself  to  save  the  life  of 
a  poor  woman  then  in  jail  for  theft.  Within  10 
years  of  Fox's  appearance  as  a  preacher,  meet- 
mgs  of  the  Friends  were  established  in  most 
parts  of  England.  At  the  same  time,  so  actively 
were  they  persecuted,  that  for  many  years  there 
were  seldom  less  than  1,000  of  them  in  prison* 
Cromwell,  though  himself  favorable  to  liberty  of 
conscience,  seems  to  have  been  unable  to  curb 
the  excesses  of  popular  hostility  launched  in  all 
<iuarters  against  a  sect  which  denounced  all  state 
interference  with  religion  and  maintained  th^t 
the  gospel  should  be  preached  without  fee  or  re- 
ward- About  a  month  after  the  restoration  of 
Charles  IL,  Fox  was  committed  to  Lancaster 
Castle,  *on  the  charge  of  being  a  common  dis- 
turber of  the  peace,  and  of  endeavoring  to  make 
insurrection  and  embroil  the  whole  kingdom  in 
blood.*  After  lying  in  jail  some  months,  a 
habeas  corpus  was  obtained,  and  the  authorities 
showed  their  disbelief  of  these  grave  charges  by 
allowing  Fox  himself,  unbailed  and  unguarded, 
to  convey  to  London  the  sheriff's  return  to  the 
writ.  The  hopes  entertained  by  the  members  of 
the  young  society  that  they  would  be  allowed  a 
breathing-time  from  persecution  were  dispelled 
at  the  commencement  of  i66i  by  the  atrocious 
measures  which  followed  the  mad  attempt  of- 
Venner  and  his  Fifth-Monarchy  men.  The  act 
empowering  magistrates  to  tender  the  oaths  of 
allegiance  and  supremacy  to  any  person  whom 
they  thought  fit  to  suspect,  also  operated  with 
great  severity  against  the  Friends;  under  its 
provisions  Fox  was  committed  to  prison  at  Lan- 
caster in  the  beginning  of  1664,  whence  he  was 
removed  to  Scarborough  Castle,  where  he  lay 
till  the  autumn  of  1666.  In  1669  Fox  married 
Margaret  Fell,  the  widow  of  one  of  the  judges 
of  the  Welsh  courts.  The  year  1670  witnessed 
the  passing  of  the  most  stringent  of  the  Con- 
VoL.  8  —  40 


venticle  Acts,  forbidding  under  heavy  penalties 
the  assembling  for  religious  worship,  in  any 
house,  of  more  than  four  persons  besides  the 
family,  except  according  to  the  usages  of  the 
Church  of  England.  Soon  after  his  recovery 
from  a  severe  illness  he  sailed  for  Barbadoes, 
where  he  exerted  himself  greatly  in  the  interests 
of  religion  and  humanity.  It  was  while  in  this 
island  that  Fox  drew  up  a  statement  of  his  own 
and  his  friends'  belief  in  all  the  great  doctrines 
of  Christianity  —  a  statement  clearly  disproving 
their  alleged  sympathy  with  Socinian  tenets. 
After  a  considerable  time  spent  in  Barbadoes, 
Jamaica,  and  the  North  American  continent,  he 
returned  to  England  in  1673,  where  further  per- 
secutions awaited  him.  He  underwent  14 
months'  imprisonment  in  Worcester  jail,  and 
w^s  at  length  liberated  by  the  Court  of  King's 
Bench  on  account  of  the  errors  in  his  indict- 
ment. In  1677,  in  company  with  Penn  and 
Barclay,  who  had  joined  the  Society  about  10 
years  before,  he  paid  a  visit  to  Holland  and 
some  parts  of  Germany,  where  his  services 
seem  to  have  been  well  received.  The  last  15 
years  of  his  life  were  tranquil  as  regards  per- 
sonal molestation,  but  he  continued  to  be  ac- 
tively engaged  in  various  ways  in  promoting  the 
welfare  of  his  brethren.  Their  persecutions 
continued  throughout  the  reign  of  Charles  IL 
In  the  first  vear  of  William  and  Mary  was 
passed  the  bill  which  nullified  the  Conventicle 
Acts,  and  allowed  the  Friends  to  make  a  solemn 
declaration  in  lieu  of  taking  the  oaths,  and  Fox 
had  the  gratification  of  seeing  the  public  wor- 
ship of  the  Society  legally  recognized  before  his 
death.  (See  Friends,  Society  of.)  His  works 
were  issued  in  three  volumes  1694-1700.  Con- 
sult: Sewell,  ^History  of  the  Quakers^ ;  lives  by 
Marsh  (1848) ;  Janney  (1853)  ;  Watson  (i860) ; 
Tallack,  ^George  Fox,  the  Friends  and  the 
Early  Baptists>  (1868);  Bickley,  ^George  Fox 
and  the  Early  Quakers^   (1884). 

Pox,  George  L.,  American  actor:  b.  Bos- 
ton, Mass.,  3  July  1825;  d.  24  Oct.  1877.  He 
iirst  appeared  at  the  Tremont  Street  Theatre  in 
the  ^Hunter  of  the  Alps^ ;  became  known  as  a 
low  comedian  at  the  National  Theatre,  New 
York;  was  a  lieutenant  in  the  Union  army  at 
Bull  Run,  and  later  became  manager  of  the  New 
Bowery  Theatre.  Here  he  gained  for  himself  a 
distinct  position  by  his  burlesque  imitations  of 
favorite  tragedians  of  the  time,  and  his  panto- 
mimes, the  best  of  which  was  ^Humpty 
Dumpty,^  in  which  from  1867  to  his  retirement 
in  1876  he  appeared  as  the  clown. 

Fox,  Gustavus  Vasa,  American  naval  offi- 
cer :  h.  Saugus,  Mass.,  13  June  1821 ;  d.  New 
York  29  Oct.  1883.  He  was  appointed  to  the 
United  States  navy  in  1838,  in  which  he  served 
till  1856,  when  he  resigned  with  the  rank  of  lieu- 
tenant. He  was  subsequently  appointed  assistant 
secretary  of  the  navy,  and  held  this  post  till  the 
end  of  the  Civil  War.  He  planned  a  number  of 
operations  for  the  navy,  including  the  capture  of 
New  Orleans;  and  was  sent  by  the  government 
on  the  monitor  Maintonomoh  to  convey  the 
congratulations  of  Congress  to  Alexander  IL, 
on  his  escape  from  assassination.  His  visit  to 
Russia  materially  aided  the  acquisition  of  Alaska 
by  the  United  States,  and  was  the  longest  voy- 
age then  made  in  a  monitor. 

Fox,  John  William,  American  novelist:  b. 
Bourbon  County,  Ky.,  1863.    He  was  graduated 
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Irom  Harvard  1883  and  has  published :  ^Hell  for 
Sartain  and  Other  Stories^  (1897);  'A  Moun- 
tain Europa^  (1899);  ^The  Kentuckians^ 
(1898);  <Crittenden>  (1900);  <Blue  Grass  and 
Rhododendron^  (1901)  ;  ^The  Little  Shepherd  of 
Kingdom  Corne^  (1903). 

Fox,  Margaret,  American  spiritualist:  b. 
Bath,  Canada,  1836 ;  d.  Brooklyn,  N.  Y.,  8  March 
1893.  She  was  about  12  years  old  when  her  fam- 
ily w^ere  startled  by  mysterious  rappings.  All 
endeavors  to  trace  them  to  any  physical  source 
proved  unavailing.  Various  experiments  were 
tried,  but  the  ^^occult*  power  refused  to  act  save 
in  the  presence  of  Margaret  and  her  sister  Leah. 
The  family  moved  to  Rochester,  N.  Y.,  but  the 
ra^s  followed  and  heavy  bodies  were  moved 
without  appreciable  agency.  In  1849  the  sisters 
appeared  in  a  public  hall;  when  the  same  phe- 
nomena were  freely  manifested  and  tested.  In 
1850  the  two  girls  went  to  New  York,  the 
•manifestations*  became  the  subject  of  public 
discussion,  and  ^mediums*  sprang  up  all  over  the 
country.  In  1888  Margaret  made  a  public  ex- 
posure of  her  pretended  ^manifestations,*  which 
she  subsequently  contradicted. 

Fox,  William  Carlton,  American  diploma- 
tist: b.  St.  Louis,  Mo.,  20  May  1855.  He  first 
came  into  prominence  as  United  States  consul  at 
Brunswick,  Germany  (1876-88).  Subsequently 
he  was  United  States  vice-consul-general  at  Te- 
heran, Persia.  He  organized  the  American  Mis- 
sionary Hospital  during  the  cholera  epidemic 
there  m  1892,  and  established  and  edited  the  only 
strictly  diplomatic  and  consular  journal  ever  at- 
tempted in  the  United  States. 

Fox,  William  Freeman,  American  for- 
ester: b.  Ballston  Spa,  N.  Y.,  11  Jan.  1840.  He 
was  graduated  at  Union  College  in  i860;  studied 
engineering;  served  in  the  Civil  War;  and  sub- 
sequently took  charge  of  the  Department  of  For- 
estry of  New  York  State.  He  is  the  author  of: 
^Regimental  Losses  in  the  Civil  War> ;  «The 
Adirondack  Spruce  > ;  ^  State  Forestry  Reports^ 
for  1885-1901 ;  and  magazine  articles  on  forestry, 
etc. 

Fox,  William  Johnson,  English  orator  and 
political  writer:  b.  near  Wrenthaum,  England, 
1786 ;  d.  London  5  June  1864.  A  weaver's  son, 
he  early  showed  signs  of  ability  and  was  picked 
out  to  be  educated  for  the  Independent  ministry. 
Once  ordained,  his  rationalistic  opinions  cut  him 
off  from  all  the  denominations.  He  became  a 
radical  active  in  politics,  and  spoke  and  wrote 
with  persistent  vehemence  against  the  Common 
Laws.  He  was  elected  to  Parliament  in  1847, 
but  was  twice  defeated  at  subsequent  elections. 
His  vigorous  pen  and  eloauent  voice  aided  the 
cause  of  popular  social  and  political  progress  in 
England  at  a  critical  time  in  her  history. 

Fox,  one  of  a  group  of  small,  long-eared, 
bushy-tailed  animals  of  the  dog-tribe  (Canida^), 
mostly  included  in  the  genus  Vulpes;  specificallv, 
in  literary  usage,  the  red  fox  (K.  vulgaris), 
called  renard  by  the  French  and  reinicke  fuchs 
by  the  Germans.  Foxes  differ  from  wolves  and 
jackals  in  being  smaller,  having  shorter  legs, 
longer,  more  furry  and  pointed  ears,  a  more 
slender  elongated  muzzle,  and  a  longer  and  more 
bushy  tail;  and  they  incline  to  that  yellowish 
red  color  called  <*foxy.^  But  these  distinctions 
are  difficult  of  limitation  (see  Fennec;  Fox- 
dog),   and   some   naturalists   refuse   to    recog- 


nize a  separate  genus  for  them.  One  fixed  char- 
acter is  found  in  the  pupil  of  the  eye,  which  when 
contracted  becomes  elliptical  in  the  foxes  but 
remains  round  in  other  dogs.  All  the  typical 
foxes  are  inhabitants  of  northerly  latitudes,  and 
well  represented  by  the  common  red  fox,  which 
may  be  regarded  as  distributed  throughout  the 
whole  northern  hemisphere,  though  variously 
named  in  different  countries,  where  local  diversi- 
ties exhibit  themselves ;  thus  the  American  vari- 
ety is  called  V,  pennsylvanicus,  but  it  is  not  es 
sentiallpr  different  from  those  of  the  Old  World. 
Its  variations  are  as  great  here  as  in  Europe  and 
Asia,  especially  among  those  of  the  Far  Nonh, 
where  certain  color-phases  have  superior  value 
in  the  fur-trade.  Tnus  a  fox  marked  with  a 
dark  line  along  the  spine  and  another  over  the 
shoulders,  is  called  a  •cross'*  fox,  and  line  speci- 
mens are  worth  an  extra  price.  Wholly  black 
ones. are  uncommon;  but  the  rarest  and  most 
valuable  pelt  is  that  of  a  ^silver*  fox,  that  is,  a 
black  one  in  which  so  many  hairs  are  white- 
tipped  that  a  hoary  or  silvered  appearance  is 
given  to  the  skin.  The  red  fox  is  fostered  for 
the  sport  of  fox-hunting  (q.v.)  in  Great  Britain, 
and  in  some  parts  of  Eastern  America,  but  in 
most  countries  he  is  regarded  merely  as  a  fur- 
bearer,  or  a  poultry  thief  or  worse,  and  is 
trapped,  shot  and  poisoned  continuously.  Nev- 
ertheless, the.  animal  survives  and  multiplies  in 
the  midst  of  civilization,  by  virtue  of  its  power 
of  comprehension  of  and  adaptation  to  new  con- 
ditions; so  that  he  has  acquired,  very  justly, 
a  rei>utation  for  alertness,  wit  and  cunnmg  in 
contrivance  for  food  and  safety.  In  America 
this  species  is  constantly  extending  its  range 
southward  at  the  expense  of  the  gray  fox.  An- 
other species  yielding  a  valuable  fur  is  the  Arc- 
tic or  blue  fox  {V,  lagopus),  which  is  found  on 
all  Arctic  coasts,  and  although  brownish  in  sum- 
mer, becomes  in  winter  pure  white;  but  the 
under  fur  is  always  bluish,  and  in  those  of 
Alaska  this  color  prevails  over  brown  in  summer. 
Certain  of  the  Aleutian  Islands  have  lately  been 
devoted  by  local  fur  companies  to  the  rearing 
of  these  foxes  in  semi-captivity,  where  they  are 
cared  for,  and  a  selected  number  annually  sacri- 
ficed to  trade.  North  America  has  two  other 
well-marked  species.  One  is  the  swift  or  kit 
fox  (F.  velox)  of  the  plains,  which  is  only  20 
inches  long,  exceedingly  swift  of  foot,  expert  in 
digging  and  cunning  at  concealment.  It  has  red- 
dish-yellow fur  in  summer,  but  becomes  dull 
gray  in  winter,  with  black  patches  each  side  of 
the  nose.  The  other  species  is  the  gray  fox, 
which  was  once  generally  distributed  over  the 
United  States  but  has  become  extinct  in  the 
northeastern  part  since  the  general  clearing  and 
settlement  ot  the  country.  It  is  a  woodland 
animal,  still  numerous  in  the  South  and  West 
Its  hair  is  stiffer  and  duller  in  color  than  that  of 
the  red  fox,  and  it  is  so  peculiar  in  structural 
respects  (among  others  in  having  a  concealed 
mane  of  stiff  hairs  on  the  top  of  the  tail)  that 
it  has  been  classified  in  a  separate  genus  as 
Urocyon  argenteus.  Several  well-known  species 
dwell  in  Asia,  the  best-known  of  which  is  the 
familiar  fox  of  northern  India  (V.  bengaUnsis), 
Foxes  everywhere  are  burrowing  animals  or 
else  adapt  to  family  needs  holes  in  rocks,  hol- 
lows of  old  stumps,  and  similar  conveniences. 
They  hide  by  day  and  go  abroad  at  night  ii 
search  of  small  prey,  stalking  and  catching  birds 
on  their  nests,  or  at  roost  on  the  ground.  ground- 
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FOX  BATS  — FOX-HUNTING 


squirrels,  mice,  frogs,  and  insects,  and  also  eat- 
ing largely  of  certain  roots,  fruits  and  other 
vegetable  food.  They  are  hardy,  hunt  all  win- 
ter and  climb  mountain  peaks.  They  never  hunt 
in  packs,  as  do  wolves ;  and  their  voice  is  nearer 
a  bark  than  a  howl.  They  do  not  readily  sub- 
mit to  domestication,  and  seem  to  have,  con- 
tributed little  if  anjrthing  to  the  composition  of 
domestic  breeds  of  dogs. 

Consult  for  information  on  Old  World  foxes, 
the  writings  of  Bell,  Brehm,  Blanford,  Mivart 
and  Beddard,  well-summed  up  in  Lydekker's 
<Royal  Natural  History,>  Vol.  I.  For  Amer- 
ican foxes,  read  Richardson,  Hcame,  Audubon, 
Merriam,  the  writings  of  Nelson,  Turner  and 
Murdoch  on  the  natural  history  of  Alaska,  and 
the  general  remarks  in  Cram  and  Stone's 
< American  Animals^  (1902). 

Fox  Bats.     See  Flying-fox, 

Fox  Channel,  in  the  Hudson  Bay,  Canada, 
named  after  Luke  Fox,  who  explored  the 
region  in  1631.  The  diannel  lies  between 
Southampton  Island  and  Baffin  Land. 

Fox-dog,  a  name  given  by  certain  natural- 
ists to  the  wild  dogs  of  South  America,  because 
of  their  fox-like  appearance.  Among  these  are 
the  crab-eating  d^  (C.  cancrivorous)  ;  the  zono, 
or  Azara's  dog  (C.  asarce),  of  which  the  *colpeo* 
of  the  pampas  and  southward  is  probably  a  local 
variety ;  the  small-eared  Brazilian  dog  (C.  micro^ 
its,  of  Mivart),  and  two  other  aberrant  Brazil- 
ian do^s  (C.  urostictus,  and  C.  parvidens)  for 
which  a  separate  genus  (Nothocyon)  has  been 
proposed  by  Wortman.  All  these  animals  have 
a  striking  external  resemblance  in  color  and 
form  to  the  foxes,  and  connect  them  with  the 
typical  dogs.  They  are  not  well  known,  how- 
ever. Consult:  Mivart  in  the  ^Proceedings^  of 
the  Zoological  Society  of  London  (1890)  ;  Bed- 
dard,  ^Mammalia^  (1902),  and  writers  upon  the 
zoology  of  South  America.    See  Bush-dog. 

Fox-houndy  a  breed  of  hounds,  concerning 
whose  origin  practically  nothing  is  known,  save 
that  they  were  probably  first  bred  in  Great 
Britain.  This,  perhaps  the  handsomest  and 
most  perfect  of  all  hounds,  is  essentially  a  field 
dopf,  presenting  an  eminently  powerful,  well- 
built  appearance,  with  his  clean-cut,  compact 
body,  and  giving  evidence  of  muscular  strength 
and  endurance  m  the  hunt.  The  head  is  full, 
with  a  broad  brow,  a  long,  wide  muzzle,  and 
open  nostrils.  The  ears  are  set  low  and  lie  close 
to  the  cheek.  The  eyes  are  soft  and  brown. 
The  chest  is  broad,  and  the  ribs  are  deep,  so  as 
to  afford  plenty  of  breathing  space.  The  mus- 
cular body  is  set  on  legs  as  straight  as  a  post, 
and  venr  strong;  and  the  feet  are  round  and  cat- 
like. The  color  varies  from  black  to  tan  and 
white,  and  the  coat  is  hard,  smooth  and  glossy. 
The  American  breed  is  lighter  and  finer  in  lines 
than  the  English  fox-hound,  has  longer,  thinner, 
and  more  pendant  ears;  a  slightly  narrower 
chest,  and  a  rougher  coat.  He  is  used  in  fox- 
hunting as  is  the  English  fox-hound ;  but  is  also 
employed  in  hunting  the  moose,  and  other  large 
game,  especially  in  the  Canadian  forests.  See 
Dog. 

Fox-hunting,  the  chase  of  the  fox  with 
horses  and  h6unds,  as  a  recreation.  This  sport 
arose  in  England  with  the  Restoration,  when 
changes  in  customs  and  agricultural  conditions 
caused  the  disappearance  of  falconry,  and  has 


become  surrounded  by  codes  of  social  usage  and 
of  legal  enactments.  It  flourishes  most  in  the 
south-central  counties  of  England,  and  in  Ire- 
land, and  some  of  the  principal  organizations  or 
•hunts^  as  the  Belvoir,'  Quorn,  Pytchley  and 
Cottesmore,  were  founded  early  in  the  17th 
century.  A  *hunt^  is  an  association  for  the  pro- 
motion and  regular  practice  of  the  sport  in  a 
certain  district.  It  acquires  a  pack  or  several 
packs  of  fox-hounds  (q.v.),  kennels  and  perhaps 
a  club-house,  is  directed  by  a  ^master  of  fox- 
hounds,* and  served  by  paid  employees,  the 
principal  of  whom  are  the  *huntsman^  who  ar- 
ranges and  leads  the  sport  for  the  day,  and  the 
«whippers-in,*>  who  see  that  the  dogs  work 
properly.  These  officials,  and  the  sportsmen 
themselves  wear  *pink®  (that  is  scarlet)  coats 
when  in  the  field.  The  expenses  are  paid  the- 
oretically by  annual  subscriptions,  eked  but  by 
casual  subscriptions  for  temporary  privileges, 
but  usually  they  must  be  supplemented  by  a 
patron, —  probably  the  *M.  F.  H.,*  who  has  in- 
herited the  dignity  and  its  responsibilities  from 
ancestors  who  founded  the  hunt.  Anyone  may 
join  in  the  chase,  and  at  Melton  Mowbray  and 
other  famous  ^meets®  large  numbers  of  outsiders 
are  often  present.  In  these  districts  foxes  are 
carefully  preserved,  and  the  abode  and  habits  of 
each  family  of  them  are  studied  with  reference 
to  the  autumnal  and  winter  sport  At  the  ap- 
pointed time  the  hunters,  men  and  women, 
mounted  and  accompanied  by  a  pack  of  from  25 
to  40  hounds,  are  led  by  the  huntsman  toward 
the  place  where  he  expects  to  *find*  a  fox. 
There  the  dogs  are  loosed,  and  range  about 
searching  for  the  scent-traces  in  the  air  or  on 
the  ground  left  by  the  recent  passage  of  the  ani- 
mal. When  one  finds  a  trail  he  gives  tongue, 
the  others  come  to  his  aid  and  the  pack  dash 
away  following  the  scent.  With  a  bugle-signal 
or  cry  of  *Gone  away!*  the  hunt  follows  as 
straight  and  fast  as  possible,  keeping  to  roads, 
lanes,  and  ^tes  where  possible,  but  jumping 
fences  and  riding  over  grain-fields  and  meadows 
where  needful,  the  hunt  paying  such  damages  as 
follow.  This  requires  a  horse  of  great  speed 
and  leaping  power,  and  has  developed  the  Eng- 
lish thoroughbred  hunter.  When  anyone  catches 
sight  of  the  fox  he  shouts  *View !  halloa  !* ;  and 
the  ambition  of  all  riders  is  to  keep  close  to  the 
racing  animals  and  be  on  the  spot,  or  ^in  at  the 
death,*  when  the  fox  is  seized.  It  is  then  the 
duty  of  the  huntsman,  or  the  nearest  rider,  to 
save  the  body  of  the  fox  from  the  dogs,  cut  off 
its  «brush*  (tail),  «pads»  (feet),  and  «mask* 
(head)  to  be  given  as  trophies  to  the  foremost 
riders.  The  remainder  of  the  fox  is  cut  up 
and  given  to  the  dogs  on  the  spot.  Instead  of 
running  ^straight  away*  and  leading  a  long 
chase  the  fox  will  often  take  refuge  in  a  drain 
or  other  hole,  unless  it  has  been  ^stopped.* 
This  is  called  "going  to  earth,*  and  he  must  then 
be  ousted  by  the  aid  of  a  fox-terrier. 

Fox-hunting  has  been  carried  wherever  Eng- 
lishmen have  settled,  but  has  found  few  parts 
of  the  world  favorable  to  it.  In  some  countries, 
as  on  the  North  American  prairies,  in  Califor- 
nia, and  in  the  Argentine  Republic,  similar 
methods  are  adapted  to  the  chase  of  other 
animals,  as  wolves  or  kangaroos.  In  the  south- 
ern and  eastern  United  States,  however,  where 
foxes  abound,  true  fox-hunting  has  flourished 
ever  since  colonial  days,  when  each  man  brought 
his  own  hound  or  hounds  to  the  assembly;  and 
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is  still  pursued  by  several  established  clubs  in 
Virginia,  Maryland,  and  southern  Pennsylvania, 
where  the  nature  of  the  country  and  the  agri- 
cultural habits  of  the  people  favor  it.  These 
clubs  employ  a  modified  form  of  hound  better 
adapted  to  the  faster  and  rougher  work  required 
of  it  than  would  be  the  English  breed.  A  spe- 
cial strain,  the  Magnes  hound,  has  been  fos- 
tered by  the  Maryland  clubs,  the  foremost  of 
which  is  the  Elkridge.  More  nearly  conforming 
to  the  English  models  is  the  establishment  and 
hunting  of  the  Meadowbrook  Hunt,  on  Long 
Island,  N.  Y.,  where,  in  a  level  open  country, 
largely  occupied  by  extensive  estates  and  within 
easy  reach  of  New  York,  the  sport  has  flourished 
since  about  1876,  and  is  likely  to  be  long  main- 
tained. 

An  extensive  and  pleasing  literature  has 
grown  up  about  this  subject,  and  many  thou- 
sands 01  titles  would  be  required  for  its  bibli- 
ography. A  good  general  view  may  be  obtained 
by  reading  the  volumes  devoted  to  the  sfjort  in 
the  English  ^Badminton  Library^  and  in  the 
American  ^Sportsman's  Library.^ 

Fox  Indians  (French  name  Renards, 
*foxes,*  from  their  fox-totem;  their  own  name 
Mus^uaki,  *red-earthers* ;  Ojibwa  name  Out- 
agami,  ^other-siders»),  an  Algonkian  tribe  origi- 
nally on  Lake  Superior;  driven  by  the  Ojibwa 
and  French  south  of  the  Wisconsin  River,  where 
their  losses  forced  them  about  1760  to  unite  with 
the  Sacs  or  Sauks.  Hence  from  early  in  our 
acquaintance  with  them  the  joint  tribe  has  been 
known  as  *Sacs  and  Foxes,'*  and  they  have 
practically  coalesced.  They  joined  the  British 
in  the  Revolution,  and  again  in  the  War  of 
1812;  their  lands  gradually  taken  away,  they 
moved  westward  into  Iowa,  wei-e  involved  in  the 
Black  Hawk  war  and  gave  up  more  land,  finally 
gathered  on  the  Des  Moines,  and  in  1842  were 
removed  to  the  Osage. 

Fox  Islands.     See  Aleutian  Islands. 

Fox  River,  a  river  of  Wisconsin,  called  by 
the  Indians  Neenah.  It  rises  in  Marquette 
County,  near  the  centre  of  the  State,  and  after 
a  course  of  about  200  miles  passes  through  Lake 
Winnebago;  it  enters  the  head  of  Green  Bay. 
A  canal  has  been  cut  from  Fox  River  to  the 
Wisconsin,  which  is  a  navigable  affluent  of  the 
Mississippi,  and  the  channel  of  the  river  below 
Lake  Winnebago  has  been  cleared  to  admit 
steamboats  from  Lake  Michigan  and  Green  Bay. 
A  grant  of  land  was  made  by  Congress  to 
assist  the  work. 

Fox  Shark,  or  Sea-fox.     See  Thresher. 

Fox-snake,  a  large  harmless  snake  (Coluber 
vulpinus)  of  the  northern  Mississippi  valley, 
light  brown  in  color,  marked  on  the  back  with 
small  chocolate  spots  bordered  by  black,  and 
with  a  series  of  smaller  spots  along  the  sides 
and  on  the  yellowish  abdomen.  It  reaches  a 
length  of  three  feet,  is  irritable  and  pugnacious, 
and  feeds  upon  small  mammals,  especially  go- 
phers, mice,  and  other  pests  of  agriculture. 

Fox-sparrow,  a  large  American  sparrow 
(PassereUa  iliaca),  notable  for  its  foxy  red 
plumage,  and  gay  song.  It  is  a  spring-and-fall 
migrant  in  the  United  States,  breeding  only 
north  of  the  Saint  Lawrence.    See  Sparrow. 

Fox-squirrel,  the  largest  of  the  true 
squirrels  {Sciuriss  nigcr).  These  rusty-coated 
squirrels  are  denizens  of  woods.    They  live  in 


hollow  trees  or  high  among  the  branches,  in 
nests  of  dry  grass,  and  feed  upon  fruits,  berries, 
mushrooms,  and  seeds  of  various  trees.  They 
have  been  nunted  until  they  have  become  some- 
what scarce  in  the  woods  north  of  Virginia;  but 
southward,  they  are  far  more  numerous.  The 
flesh  is  esteemed  as  food  —  especially  in  Florida. 
Though  safe  from  the  depredations  of  preying 
birds,  because  of  their  size  and  strength,  fox- 
squirrels  are  attacked  by  the  foxes  and  wild- 
cats, which  kill  and  eat  them. 

Fox-terrier,  a  small  terrier  dog  modified 
from  the  old-fashioned  English  white  terrier 
of  uncertain  origin.  It  has  a  dense  smooth  coat 
white,  with  black  or  black-and-tan  markings; 
and  a  small  black  nose;  and  it  generally  weighs 
between  15  and  20  pounds,  when  in  good  condi- 
tion. The  fox-terrier  has  a  narrow,  tapering 
face,  and  small,  deep-set  eyes,  usually  gentle,  but 
capable  of  an  expression  of  keen  animation;  the 
jaws  are  strong  and  well-shaped;  and  the  V- 
shaped  ears  droop  forward  close  to  the  cheek. 
The  compact  little  body  is  set  on  straight,  suppl« 
legs,  and  the  tail,  usually  docked,  is  carried  in  a 
rather  jaunty  fashion.  The  dog's  appearance  is 
one  of  alertness;  and,  though  originally  bred 
to  run  the  fox  to  earth,  fcfx-terriers  have,  lat- 
terly, become  popular  not  only  as  vermin-de- 
stroyers about  stables,  but  as  house-dogs,— 
their  cleanly,  sprightly,  and  affectionate  ways 
rendering  them  extremely  amiable  and  entertain- 
ing as  companions.  One  variety,  the  •wire- 
haired,*  has  a  rather  long  coat,  of  rather  shaggy 
appearance.  In  all  other  points  this  is  like  th« 
smooth-coated  variety.    See  Dog. 

Foxe,  John,  English  martyrologist:  b. 
Boston,.  Lincolnshire,  1516;  d.  London  April 
1587.  In  1543  he  was  elected  a  fellow  of  Alag- 
dalen  College,  Oxford.  Applying  himself  to 
theology  with  great  assiduity,  he  secretly  be- 
came a  convert  to  the  principles  of  the  Reforma- 
tion. This  tendency  being  suspected,  a  charge 
of  heresy  followed,  and  by  the  judgment  of  his 
college  he  was,  in  1545,  expelled.  In  the  reign 
of  Mary  he  went  abroad,  and  gained  a  livelihood 
by  correcting  the  press  for  an  eminent  printer  at 
Basel,  where  he  laid  the  first  plan  of  his  ^Acts 
and  Monuments  of  the  Church.^  On  the  acces- 
sion of  Elizabeth  he  returned  to  his  native  coun- 
try, and  was  received  in  the  most  friendly  man- 
ner by  his  former  pupil,  the  Duke  of  Norfolk, 
who  maintained  him  as  long  as  he  lived,  and 
settled  a  pension  on  him  at  his  death.  Cecil 
also  obtained  for  him  a  prebend  in  the  Church 
of  Salisbury.  His  principal  work  is  the  ^History 
of  the  Acts  and  Monuments  of  the  Church^  com-  I 
monly  called  ^Foxe*s  Book  of  Martyrs,^  first 
printed  in  1563,  in  i  volume  folio;  reprinted  | 
in  1632  and  1641  in  3  volumes  folio.  In  1684 
it  had  reached  the  ninth  edition. 

Foxglove.    See  Digitaus. 

Foy,  fwa,  Maximilien  Sebastien,  French 
military  officer:  b.  Ham,  France,  3  Feb.  I775J 
d.  Paris  28  Nov.  1825.  He  entered  the  army  at 
15,  and  made  his  first  campaign  under  Dumoo- 
ric2  in  1792.  He  received  his  isfb  wound  on  the 
field  of  Waterloo,  but  refused  to  quit  his  post 
till  the  close  of  that  engagement.  He  was  after- 
ward employed  as  inspector-general  of  infantry; 
and  in  1019  was  elected  a  member  of  the  Cham- 
ber of  Deputies,  where  he  distinguished  himself 
as  an  orator,  and  was  a  great  public  favorite. 
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Fra  AngelicOy  an-gere-ko,  the  common  ap- 
pellation of  Fra  Giovanni  da  Fiesohe,  one  of 
the  most  celebrated  of  the  early  Italian  painters: 
b.  Vecchio,  1387;  d.  Rome,  18  March  1455.  He 
entered  the  Dominican  order  in  1407,  and  was 
employed  by  Cosmo  de  Medici  in  painting  the 
monastery  of  St.  Mark  and  the  Church  of  St. 
Annunziata  with  frescoes.  These  gained  him 
so  much  celebrity  that  Nicholas  V.  invited  him 
to  Rome  to  ornament  his  private  chapel  in  the 
Vatican,  and  offered  him  the  archbishopric  of 
Florence,  which  was  declined.  His  works  were 
considered  unrivaled  in  finish  and  in  sweetness 
and  harmony  of  color,  and  were  made  the 
models  for  religious  painters  of  his  own  and 
succeeding  generations.  See  Cartwright,  ^The 
Painters  of  Florence'   (1901). 

Fra  Diavolo,  fra  de-aVo>lo,  real  name 
Michele  Pezza,  Neapolitan  brigand:  b.  Itri, 
Calabria,  1760:  d.  1806.  He  became  a  monk, 
but  was  expelled  on  account  of  misconduct. 
He  then  became  leader  of  a  troop  of  brigands. 
The  government  set  a  price  upon  his  head ;  but 
when  Cardinal  RuflFo  undertook  to  compel  the 
French  to  evacuate  Naples,  Fra  Diavolo  was 
pardoned,  was  employed  by  the  cardinal,  and 
received  a  colonel's  commission.  At  the  head 
of  his  band  he  harassed  the  French,  took  refuge 
in  Calabria  after  the  conquest  of  Naples  by 
Bonaparte,  and  incited  the  people  against  the 
French.  He  fell  into  their  hands  at  San 
Severino  in  1806,  and  was  executed. 

Fracastorio,  Girolamo,  je-r6'Ia-m5  fra- 
kas-to're-o,  Italian  poet  and  physician:  b. 
Verona  1483;  d.  Tacassi  6  Aug.  1553.  He  was 
patronized  by  Cardinal  Bembo,  to  whom  he  ad- 
dressed the  most  celebrated  of  his  works,  a 
Latin  poem  entitled  *  Syphilis.'  In  the  latter 
part  of  his  life  he  wrote  a  poem  on  the  adven- 
tures of  the  patriarch  Joseph,  but  his  poetic 
lire  seems  then  to  have  been  exhausted,  and  the 
virtues  of  the  hero  were  less  happily  celebrated 
than  the  horrors  of  the  disease.  Among  the 
modems  who  have  exercised  their  talents  in  the 
composition  of  Latin  verse,  few  have  obtained 
higher  reputation  than  Fracastorio. 

Frackleton,  Susan  Stuart  Goodrich,  Ameri- 
can artist:  b.  Milwaukee,  Wis.,  5  June  1848. 
She  received  a  private  education,  and  became 
prominent  as  a  ceramic  artist  She  has  won 
many  prizes  in  American,  European,  Canadian, 
and  Mexican  competition;  invented  a  gas-kiln 
for  firing  decorated  china  and  glass;  and  was 
the  founder  and  first  president  of  the  National 
League  of  Mineral  Painters.  In  1901  she  re- 
ceived a  medal  at  the  Paris  Exposition  for 
her  exhibit  of  pottery.  She  published  <Tried 
by  Fire,^  a  work  on  china  decoration  (1885). 

Fraction,  a  part  of  any  integer  (whole 
number),  or  unit.  For  example,  *two  and  a 
fraction®  means  two  units  and  that  part  of  a 
unit  which  can  be  distinguished,  as  one  half, 
two  fifths,  and  so  on.     In  the  fraction  }4  in 

a 
arithmetic,  or  —  in  algebra,  the  figure  i,  or 

b 
a,  is  the  numerator,  and  3,  or  6,  is  the  de- 
nominator; and  they  represent  that,  if  a  whole 
number  is  divided  into  three  or  b  parts,  only 
one  or  a  parts  are  taken.  In  the  addition  of 
fractions,  the  fractions  must  be  brought  down 
to  the  same  denominator,  and  their  numerators 


(as  expressed  in  the  value  of  their  new  de- 
nominator) must  then  be  added,  when  we  have 
one  whole  fraction.  Thus,  if  we  want  to  add 
Vs  and  %,  we  must  find  the  least  common  mul- 
tiple of  3  and  5,  which  is  found  to  be  15; 
then,  as  3  goes  5  times  into  15,  and  5  goes  3 
times  into  the  same  number,  we  multiply  the 
numerators  of  the  different  fractions  by  these 
respective  quotients,  and  then  add  the  two 
quantities  together.  Thus,  yi  added  to  %  will 
be  equal  to  ft-f-A  =  ii.  The  true  definition 
of  a  fraction  may  be  thus  summed  up:  It  is 
the  division  of  its  numerator  by  its  denomina- 
tor; as  seven  eights  are  equivalent  to  the 
whole  number  7  divided  by  8  —  whence  a  frac- 
tion is  obtained.  Decimal  fractions  simplify 
calculations  greatly,  as  they  are  constructed  on 
the  principle  of  having  one  common  denomina- 
tor—  a  multiple  of  10;  and  thus  fractions  can 
be  added,  subtracted,  and  divided  without  re- 
peating over  and  over  the  tedious  process  of 
bringing  them  down  to  a  common  denominator. 
See  AsiTHMETic;  DEaMALS. 

Fracture,  a  break  or  solution  of  continuity 
in  a  bone,  caused  by  sudden  application  of 
violence  from  without  or  by  sudden  muscular 
strains.  Bone  diseases  and  the  changes  in 
bone  incident  to  old  age  predispose  to  breaks. 
Compound  fractures  are  those  in  which  a 
wound  allows  a  communication  between  the  in- 
jured bone  and  the  body  surface.  A  fracture 
is  said  to  be  multiple  when  there  is  more  than 
one  line  of  cleavage;  when  the  lines  of  cleavage 
are  joined,  the  fracture  is  spoken  of  as  commi, 
nuted.  Pain  in  the  affected  oart  and  more  or 
less  loss  of  function  are  usuaiiy  present.  Ex- 
amination reveals  a  deformity  either  as  a  swell- 
ing or  a  deviation  from  the  normal  line  of  the 
part;  palpation  elicits  exquisite  tenderness  on 
direct  pressure  at  the  point  of  injury  and  on 
moving  the  fragments;  the  bony  irregularity 
may  be  felt  beneath  the  skin ;  frequently  an  ab- 
normal point  of  mobility  may  be  discovered; 
crepitus  is  present  as  a  peculiar  grating  sensa- 
tion transmitted  to  the  examining  fingers  if  the 
ends  of  the  bone  can  be  rubbed  together. 

Repair  of  the  injurv  takes  place  through 
certain  blood-cells  organizing  the  clot  of  blood 
and  forming  a  fibrous  callus.  Later  this  callus 
is  absorbed  and  a  bony  callus  formed,  the  lime- 
salts  being  laid  down  in  orderly  arrangement 
by  special  cells.  Nature  is  assisted  in  this  pro- 
cess by  fixation  of  the  fragments  in  their  nor- 
mal position.  This  reduction  of  the  deformity 
requires  surgical  skill,  and  all  unnecessary 
manipulation  of  a  bone  supposed  to  be  fractured 
should  be  avoided.  Where  removal  of  the  in- 
jured from  the  scene  of  the  accident  is  neces- 
sary, further  damage  may  be  prevented  by  the 
careful  restriction  of  motion  of  the  part.  This 
can  be  done  by  the  application  of  splints  or  by 
otherwise  securing  the  part 

Compound  fractures  are  serious  because  of 
the  great  possibility  of  infection  gaining  access 
to  the  injured  bone,  with  resulting  inflammation 
and  necrosis.  Measures  of  fixation  are  modified 
to  allow  of  careful  aseptic  wound-dressing. 

The  diagnosis  of  fracture  is  frequently  a 
matter  of  great  diflficulty,  so  closely  may  it  re- 
semble in  its  signs  a  bruise  or  dislocation.  The 
X-rays  render  great  service  in  differentiation 
and  study  of  the  kind  of  break. 

Pott's  fracture  is  the  name  given  to  a  frac- 
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ture  of  the  lower  extremity  of  the  leg-bones, 
usually  accompanied  by  a  turning  out  of  the 
"foot.  The  ankle-joint  is  commonly  injured 
and  the  ligaments  ruptured  so  that  more  or  less 
permanent  disability  is  usual  Colles'  fracture 
is  a  break  of  the  lower  end  of  the  radius,  hav- 
ing generally  a  characteristic  deformity.  The 
upper  fragment  is  jammed  down  toward  the 
rest  and  overrides  the  lower  fragment,  which 
is  pushed  forward.  Falls  upon  the  open  hand 
are  often  apt  to  cause  this  injury.  Fractures  of 
the  patella  or  kneepan  are  difficult  to  treat,  ow- 
ing to  the  constant  pull  of  the  strong  muscles 
on  the  upper  fragment.  Entire  apposition  of 
the  fragments  and  bony  union  is  rarely  possible 
unless  wiring  is  resorted  to.  This  injury  is  fre- 
quently a  result  of  sudden  muscular  strain. 
The  upper  end  of  the  femur  or  thigh-bone  is 
frequently  fractured  in  the  aged.  When  the 
patient  is  old  or  feeble  the  long-continued  rest 
m  the  recumbent  position  which  is  necessary  to 
proper  union  so  lowers  the  vitality  that  deform- 
ity is  frequently  accepted  through  fear  of  a 
fatal  termination. 

Fractures  of  the  skull-bones  present  some 
unique  features  because  of  the  peculiar  structure 
of  the  bones  in  two  tables,  the  globe-like  ar- 
rangement of  the  skull  as  a  whole,  and  of  the 
juxtaposition  of  the  easily  injured  brain. 
Lines  of  fracture  may  travel  far  from  the  actual 
point  of  injury,  and  a  breaking  force  may  travel 
to  an  opposite  pole  of  the  skull.  The  ordinary 
signs  of  fracture  are  absent  except  the  deform- 
ity which  usually  is  found  as  a  crack  or  depres- 
sion. The  element  of  depression  of  the  frag- 
ments is  of  the  greatest  importance,  usually 
necessitating  the  operation  of  trephining  for  the 
relief  of  cerebral  pressure.  This  operation  con- 
sists in  the  removal  of  the  fragments  or  of  the 
indented  area.  Hemorrhage  from  a  fracture 
may  cause  pressure  and  necessitate  similar  re- 
lief. Fatal  termination  is  common,  particularly 
where  the  inaccessible  base  of  the  skull  is  in- 
volved. 

Pra'denburgh,  J.  N^  American  Methodist 
clergyman :  b.  Gouvemeur,  N.  Y.,  4  March  1843. 
He  was  graduated  from  Genesee  College,  was 
professor  of  mathematics  in  the  Genesee  Wes- 
leyan  Seminary  (1868-9),  of  ancient  languages 
in  the  Fredonia  Normal  School  (1869-73),  and 
principal  of  the  Mansfield  (Pa.)  Normal  School 
(1873-5).  After  pastorates  at  Clevelan(L  Ohio, 
and  elsewhere,  he  was  settled  in  1896  at  (Tlarion, 
Pa.  He  has  published:  ^Witnesses  from  the 
Dust>  (188s);  < Beauty  Crowned>  (1887);  ^Liv- 
ing ReIigions>  (1888);  < Departed  Gods >  (1891)  ; 
<Fire  from  Strange  Altars>  (1891)  ;  <Light  from 
Egypt^  (1897);  ^Life's  Springtime>   (1900). 

Framingham,  Mass.,  a  town  in  Middle- 
sex County,  on  the  Sudbury  River,  and  on  the 
New  York,  N.  H.  &  H.,  and  the  Boston  &  A. 
R.R.'s ;  about  20  miles  west  of  Boston.  It  com- 
prises the  villages  of  Framingham,  South  Fram- 
ingham, and  Saxonville.  It  has  a  large  indus- 
try in  woolen  goods,  and  an  assessed  property 
valuation  of  nearly  $9,000,000.  Pop.  (1910) 
12,948. 

Franc,  a  French  silver  coin,  containing 
10  decimes  and  100  centimes.  Value  in  Amer- 
'ican  money  20  cents. 

Fran^ais,  Fransois  LotiiB,  fran-swa  loo-e 
fraii-sa,    French   painter:  b,  Plombi^res,  de- 


partment of  Vosges;  17  Nov.  1814;  d.  1897.  He 
was  a  pupil  of  Corot  and  Gigoux  at  the  Beaux 
Arts,  first  exhibited  at  the  Salon  in  1837,  ob- 
tained a  medal  of  the  first  class  at  the  Salon  of 
1848,  and  was  admitted  a  member  of  the  Insti- 
tute in  1890.  He  became  best  known  as  a  land- 
scapist,  particularly  for  his  views  of  the  Paris 
environs  and  glimpses  of  the  Seine.  His  finest 
work,  ^Daphnis  and  Chloe,^  is  in  the  Luxem- 
bourg, together  with  three  other  canvases, 
^Evening,^  ^Orpheus,^  and  ^The  End  of  Win- 
ter.^ His  style  is  peculiarly  individual  in  its 
combination  of  realism  and  idealism. 

France,  frans,  Anatole.  See  Thiblault, 
Jacques  Anatole. 

France,  Joseph,  French  publicist:  b.  Lor- 
raine 1787;  d.  1869.  Having  entiered  the  French 
army  in  1815,  he  had  become  a  colonel  in  1834, 
and  in  1836-46  was  commander  of  military 
police  in  the  island  of  Martinique,  West  Indies. 
The  publication  of  his  ^La  verite  et  des  fails* 
(1841),  a  work  descriptive  of  the  ill-treatment 
of  negfro  slaves  in  the  island,  caused  his  removal 
from  his  post  and  trial  for  sedition.  He  was 
deprived  of  his  commission,  but  subsequent  to 
the  abolition  of  slavery  in  the  French  colonies 
(1848)  was  elected  from  Martinique  to  the  Con- 
stituent Assembly,  and  from  1852  was  a  mem- 
ber of  the  council  of  the  island.  His  publica- 
tions include:  <Les  corsaires  frangais  dans  les 
Antilles*  (1857);  ^Questions  coloniales*  (i860); 
^Statistique  de  la  Martinique*   (1861). 

France,  frans,  Lewis  Browne,  American 
author:  b.  Washington,  D.  C,  8  Aug.  1833;  d. 
Deliver,  Col.,  8  June  1907.  He  was  educated 
at  Georgetown  (College,  and  entered  the  prac- 
tice of  law  in  Colorado,  of  whose  supreme  court 
reports  he  edited  volumes  III.-XI.  He  wrote: 
^Rod  and  Line*  (1884)  ;  ^Mountain  Trails  and 
Parks  in  Colorado*  (1886) ;  <Over  the  Old 
Trail*    (1894);   ^Pine  Valley*    (1897). 

France,  in  ancient  times  called  Gallia,  a 
maritime  country  in  the  west  of  Europe,  since 
1870  the  largest  and  most  prominent  repub- 
lic in  Europe,  and  the  second  largest  in  the 
world.  France  is  situated  between  lat  42**  20' 
and  51**  5'  N.;  and  Ion.  4"*  5o'  W.  and  f  Afi 
E.,  and  is  bounded  north  by  the  long  stretch 
of  the  Straits  of  Dover;  northwest  by  the 
English  Channel;  west  by  the  Atlantic,  more 
especially  that  part  of  it  called  the  Bay  of  Bis- 
cay ;  south  by  Spain  and  the  Mediterranean  Sea ; 
east  by  Italy,  Switzerland,  and  the  (German  ter- 
ritory of  Alsace ;  northeast  by  (Jerman  Lorraine, 
Luxembourg,  and  Belgium.  The  longest  lines 
which  can  be  drawn  across  France  are  two 
diagonals,  which  intersect  each  other — the  one 
from  the  southeast  to  the  northwest  extremi- 
ties, 670  miles,  and  the  other,  from  the  south- 
west to  the  northeast  extremities,  555  miles. 
Measured  on  the  meridian  of  Dunkirk,  the 
greatest  length  is  600  miles,  and  measured  on 
the  parallel  of  48*  20',  the  greatest  breadth  is 
547  miles.  The  breadth  near  the  centre  is  400 
miles,  and  along  the  parallel  of  46"*  15',  where 
it  is  narrowest,  does  not  exceed  340  miles.  The 
total  area  of  France  is  207,054  square  miles. 

Topography, —  While  protected  by  great  nat- 
ural barriers  at  most  parts  where  it  is  oonnected 
with  the  continent,  a  long  line  of  coast  on  the 
west  and  northwest  gives  it  immediate  access 
to  the  great  ocean  thoroughfare,  while  on  the 
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south  its  harbors  in  the  Mediterranean  secure 
to  it  a  large  share  in  the  traffic  of  that  most 
important  of  all  inland  seas.  France  is  trav- 
ersed from  Southwest  to  northeast  by  several 
chains  of  mountains  forming  the  general  water- 
shed of  the  country.  This  water  shed  has  two 
slopes,  the  one  toward  the  west  and  north,  car- 
rying its  waters  to  the  Bay  of  Biscay,  the  At- 
lantic Ocean,  the  English  Channel,  and  the 
German  Ocean;  the  other  toward  the  east  and 
south,  carrying  its  waters  to  the  Mediterranean. 
The  ranges  of  mountains  and  hills  forming  this 
water  shed  include  the  western  and  central  Pyr- 
enees, the  western  Corbieres  in  the  department 
of  Aude,  the  Cevennes,  the  mountains  of  Vi- 
varais,  Lyonnais,  Beaujolais,  and  Charollais,  the 
Cote  d'9r»  the  Plateau  de  I-angres,  the  Faucilles 
Mountains,  and  the  Vosges.  This  general 
water  shed  is  met  toward  the  northeast  by  the 
eastern  mountain  ranges  of  France,  namely,  the 
Jura  range  and  various  Alpine  ranges,  one  of 
the  peaks  of  which  is  Mont  Blanc,  which  may 
be  regarded  as  the  culminating  point  of  the 
European  moimtains,  although  not  absolutely 
the  highest  mountain  in  Europe.,  Near  the  cen- 
tre of  France,  and  separate  from  the  great 
water  shed  of  the  country,  are  several  groups 
of  volcanic  mountains  known  by  the  general 
name  of  the  Mountains  of  Auvergne,  the  chief 
peaks  of  which  are  the  Plomb  du  Cantal  in  the 
southernmost  group,  the  Puy  de  Sancy  in  the 
central  group,  and  the  Puy  de  Dome  in  the 
northernmost  group.  The  spurs  thrown  off  by 
the  great  water  shed  divide  France  into  six 
principal  basins,  five  of  which  are  on  the  north- 
western slope,  and  ohe  on  the  southeastern. 

Rivers  and  Lakes, —  The  great  rivers  of 
France  are  the  Seine,  Garonne,  Loire,  Charente, 
Adour,  Meuse,  and  the  Rhone.  In  the  basin 
of  the  Garonne  are  its  affluents,  the  Ariege, 
Tarn,  Lot,  and  Dordogne  on  the  right  bank, 
and  the  Gers  on  the  left  bank.  To  the  north 
of  the  basin  of  the  Garonne  is  that  of  the 
Loire  and  its  tributaries,  the  Nievre  and  the 
Maine  on  the  right  bank,  and  the  Allier,  Loiret, 
Cher,  Indre,  Vienne,  and  Sevre  Nantaise  on  the 
left.  To  this  basin  also  belong  the  secondary 
basins  of  the  Vilaine  and  the  Blavet.  In  the 
basin  of  the  Seine  are  its  tributaries,  the  Aude, 
Mame,  and  Oise  on  the  right  bank,  and  the 
Yonne,  Loing,  Eure,  and  Rille  on  the  left  bank. 
The  secondary  basins  are  that  of  the  Somme 
in  the  north,  and  those  of  the  Orne  and  Oise 
in  the  south.  In  the  basin  of  the  Meuse  are 
its  tributaries,  the  Sambre  on  its  left  bank,  to 
which  is  added  the  secondary  basin  of  the 
Escaut  or  Schelde.  The  basin  of  the  Rhone 
occupies  the  whole  of  the  territory  of  France 
whidi  lies  to  the  southeast  of  the  great  water- 
shed. The  tributaries  of  the  Rhone  are  the  Ain, 
the  Saone,  the  Ard^he,  and  the  Gard  upon 
the  right  bank,  and  the  Is^re,  Drome,  and  Dur- 
ance on  the  left.  The  secondary  basins  are 
those  of  the  Var,  Argens,  and  Arc  on  the  east, 
and  those  of  the  Tet,  Aude,  and  Herault  on 
the  west  France  has  in  all  more  than  212  navi- 
gable streams,  with  a  total  navigation  of  5,700 
miles.  The  lakes  are  few  in  number,  and  in- 
dividually limited  in  extent.  The  largest, 
Grand-Lieu,  in  the  department  of  Loire- 
Infi^rieure,  covers  an  area  of  only  27  square 
miles,  and  is  altogether  devoid  of  interest. 
The  next  largest,  St  Point,  in  the  Jura,  does 
not  cover  three  squaie  mile^.    Others  of  still 


less  dimensions  become  more  interesting  from 
their  localities  in  the  lo^ty  regions  of  the  Pyr- 
enees, or  in  the  deep  hollows  of  ancient  craters 
in  Auvergne. 

Geology. —  France  possesses  all  the  geological 
formations  in  a  greater  or  less  degree  of  de- 
velopment The  mountains  generally  have  a 
nucleus  of  granite,  which  accordingly  forms 
a  prevailing  rock  in  the  Alps,  on  the  east  fron- 
tier, and  Qieir  branches  south  to  the  shores 
of  the  Mediterranean,  in  the  I^renees,  tho 
Cevennes,  and  the  elevated  plateau  of  Langres. 
In  the  Vosges  it  is  more  sparingly  developed, 
its  place  being  often  occupied  by  porphyry; 
and  in  the  Jura,  where  limestone  occurs  in  such 
enormous  masses  as  to  have  given  its  name  to  a 
peculiar  formation.  The  other  crystalline  rocks, 
consisting  chiefly  of  trachytes  and  basalts,  have 
received  a  magnificent  development  in  Auvergne, 
where  whole  mountains  are  composed  of  them, 
and  where  the  effects  of  remote  volcanic  agency 
are  still  presented  to  the  eye  in  extinct  craters 
and  lava  streams.  The  granite  is  overlaid  hy 
primitive  stratified  rocks  of  gneiss,  and  of  xni- 
caceous  and  argillaceous  slates,  succeeded,  par- 
ticularly in  the .  Pyrenees,  by  mountain  lime- 
stone. The  secondary  formation,  commencing 
with  this  limestone  and  continued  in  ascend- 
ing series  up  to  the  chalk,  always  possesses  pe- 
culiar interest,  because  within  it  valuable  mines 
of  lead  and  iron,  and  all  the  workable  seams 
of  coal,  are  included.  It  is  largely  developed 
in  many  parts  of  France,  and  furnishes  a  con- 
siderable number  of  coal  and  mineral  fields. 
The  Tertiary  formation,  including  all  the  lime- 
stones, sands,  and  clays,  above  the  chalk,  oc- 
curs continuously  in  two  great  divisions,  and 
partially  in  a  number  of  isolated  spots,  and 
covers  a  vast  extent  of  surface.  The  larger  con- 
tinuous division  is  in  the  southwest,  where  it 
commences  at  the  foot  of  the  Pyrenees,  and 
occupies  a  very  large  portioti  of  the  basins  of 
the  Garonne  and  of  the  Adour.  The  lesser  but 
better  known  division  takes  the  name  of  the 
Paris  basin,  and  has  been  made  familiar  to  the 
scientific  world  by  the  labors  of  Cuvier  and 
other  distinguished  naturalists. 

Climate, —  The  climate  of  France  is  greatly 
diversified,  and  cannot  be  described  accurately 
without  dividing  it  into  different  regions. 
With  a  very  limited  exception,  it  lies  wholly 
within  the  more  moderate  portion  of  the  tem- 
perate zone.  France  may  be  divided  into  four 
climatic  regions  according  to  the  different  vege- 
table products  which  different  districts  are  able 
to  mature.  Within  the  first,  and  warmest,  the 
olive  is  successfully  cultivated.  It  forms  the 
southeast  part  of  France,  and  is  chiefly  confined 
to  the  departments  which  border  on  the  Medi- 
terranean. The  second  region  is  characterized 
by  the  general  cultivation  of  maize  or  Indian 
com.  The  third  region  reaches  north  to  the 
extreme  limit  of  the  profitable  culture  of  the 
vine,  and  may  be  considered  as  determined  by  a 
line  stretching  between  the  mouth  of  the  Loire 
and  the  town  of  M^zieres,  in  the  department 
of  Ardennes.  All  the  country  beyond  this  hne 
is  included  in  the  fourth  region.  In  the  north- 
west the  prevalence  of  winds  from  that  direc- 
tion often  produces  a  superfluity  of  moisture, 
which  manifests  itself  in  mists  or  in  frequent 
and  heavy  showers  of  raia  At  the  opposite 
extremity,  the  southeast,  a  contrary  effect  is 
produced,  and  a  sultry,  stifling  wind  wrinkles  up 
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the  skin,  and  not  unfrequently  spreads  fever  in 
its  most  malignant  form.  But  it  is  only  to  a 
few  exceptional  districts  that  these  remarks 
apply.  After  allowing  for  them,  more  than 
four  fifths  of  the  surface  remains,  under  an 
atmosphere  remarkable,  more  especially  in  its 
central  districts,  for  salubrity,  serenity,  and 
brightness. 

Political  Divisions. —  Before  the  revolution 
of  1789  France  was  divided  into  general  govern- 
ments, the  number  of  which  has  varied  at  dif- 
ferent epochs.  Under  Francis  I.,  by  whom  they 
were  instituted,  there  were  9.  Under  Henry 
III.  there  were  12.  Under  Louis  XIV.  the 
number  was  fixed  at  32,  to  which  a  3jd  was 
added  by  the  acquisition  of  Corsica,  under 
Louis  XV.  In  1789,  when  the  love  of  change 
became  paramount,  the  provinces  were  not  per- 
mitted to  escape;  and  it  was  then  determined 
that  the  whole  of  France,  including  the  island 
of  Corsica,  should  be  parceled  out  into  de- 
partments, and  each  department  subdivided  suc- 
cessively into  arrondissements,  cantons,  and 
communes,  an  arrangement  which  was  actually 
carried  out  in  179a  This  division  has  since 
maintained  its  ground,  each  department  being 
named  after  the  most  important  physical  feature 
which  it  contains.  The  number  of  departments 
was  originally  83,  but  it  has  been  at  different 
times  increased  and  decreased.  There  are  now 
87  departments,  the  last  formed  being  Haut- 
Rhin  (Belfort).  As  the  old  provinces,  though 
no  longer  recognized  in  legal  and  other  formal 
documents,  continue  so  familiar  to  the  French 
themselves,  and  are  so  frequently  mentioned, 
not  only  by  earlier  writers,  but  in  the  geographi- 
'cal,  historical,  and  statistical  works  of  the  pres- 
ent day,  a  table  is  here  given  exhibiting  these 
provinces  in  alphabetical  order,  and  in  parallel 
columns,  the  chief  town  in  each,  and  the  de- 
partments most  neavly  corresponding  to  them : 


Frovinoea 


Departmento 


. ,  (  (Now  German,  except  Bel- 
Alsace ^     fort,  or  dcp.  Haut.Rhin) 

Aajou Maine-et-Loire 

A^^..  ( Inland  or  aoutheastem  por- 

A^°>3 7      tion  of  Pas-dc-Calais .... 

Aunis  i  Maritime  part  of  Charente- 

\     Inf ^rieurc   

Auvergne Puy-de-Dome  and  Cantal.. 

Bearn-et-Navarre,  Basses-Pyrenees 

Berry Cher,   Indre 

Bonrbonnaia. .     Allier 

\  Ain,    Cote-d'Or,    Saone-et- 

Loire,  Yonne 

f  Cotes  -  du  -  Nord,  Finistire, 
J     Ille-et-Vilaine,      Loirc-ln- 

r     ferienre,  Morbihan 

[  Ardennes,     Aube,     Mame, 

{     Haute-Mame 

Corsica Corse 

Dauphin^ Hautes-Alpes,  Drdme,Is^re 

Flandre Nord 

Foix Ariose    

Francbe  Comt^,  Doubs.  Jura,  Hante-Saone.. 
'Aveyron,  Dordogne,  Gets, 
Gironde,  Lot,  X.ot-ct-Ga- 
ronne,  Landes,  Hautes- 
Pyrenics,  Tarn  -  ct  •  Ga- 
ronne 


Bourgogne..,.)^ 

Bretagne 

Clumpagne. . . 


Capitals  of 
Provinces 
I  Strasbourg 
I  (German) 
Angers 
[Arras 

[LaRocheUe 

Qermobt 
.  Pau 
Bonrges 
Mouhns 

f  Dijon 
'  Rtmnes 

Troyes 

Ajaccio 

Grenoble 

Lille 

Foix 

Bcsancon 


Gascogne'et* 
Guyenne. . 


He  dc  France. 

(     part 

iArdeche,  Aude,  Card,  H6 
rault,  Haute  •  Garonne, 
Haute-Loire,  Lozire,  Tarn 

Umottsin Corrizc,  Haute- Vienne .... 

(Meuse,  Vosges,  Meurthe-ct- 

Lorraine ]     Moselle      (and     (Serman 

(     Lorraine) 

l^onnais Loire,  Rh6ne. . . . 

ISaine. Mayenne,  Sartbe. 


SOisc,  Seine,  Seinc-et-Oise,  ' 
Seine-et-Marne,  southern  |> 
part  of  Aisne ) 

\ 
\ 


Bordeaux 

Paris 

Toulouse 

Limoges 

Nancy 

Lyon 
T^  Mans 


Provinces  Departments 

Maiche Creuse •«• 

Nivemais Ni^vre  

Normandic...  (Calvados,     Eurc,     Manche, 
x^u*uMuiuic. . .  J     Orne.    Seinc-Infcneure. . 

Orleanais |  ^SHeJ^y?'.  .^!?>.  }f^: 

iSomme,    maritime   part   of 
Pas-de-Calais,  N.  part  of 
Aisne    
Deux  •  Sevres,     Vendee, 
Vienne  

iBasses-Alpes,  Boucbes-du- 
Khdne,  Var,  eastern  part 
of  Vaucluse 

Koussiiion ....     Pvrenees-Orientales    

Saintonge  and   (  Cnarente  and  eastern  or  in- 

Angpumois . .  \     land  part  of  Charcnte-Inf . 

Touraine Indre-ct-Loire 


Capitals  of 
Provinces 
Gu6x«t 
Nevera 

iRooen 
:  Orleans 

Amiens 

Poitiers 

Aix 

Perpignan 
I  Angooleme 
Tours 


The  following  territories  have  been  acquired 
since  1790: 

Territories  Departments 

Avignon  and  Venaissin  (including  ?-p»_|.  «r  v««i,i««« 
Orange  previously  acquired)..!  S^^  ""^  Vauduse 

Nice. Alpes-Maritimes 

Savoie Savoie,  Haute-Savoie 

Agriculture. —  About  nine  tenths  of  the  soil 
of  France  is  productive,  and  about  one  half  of 
the  whole  French  territory  is  under  the  plough. 
In  regard  to  the  management  of  arable  land, 
the  French  are  still  far  behind  the  English^ 
but  have  nevertheless  made  great  advances  dur- 
ing the  19th  century.  During  the  last  50  years 
the  production  of  cereals  in  France  has  in- 
creased by  nearly  70  per  cent,  while  the  extent 
of  land  under  cereals  increased  by  only  one 
quarter.  This  is  equivalent  to  saying  that  the 
productiveness  of  the  soil  has  increased  in  that 
time  by  fully  one  third.  The  cereals  forming 
the  great  bulk  of  the  cultivated  crops  are  wheat, 
oats,  rye,  and  barley.  The  crops  next  in  im- 
portance to  these  are  meslin  or  mixed  com,  po- 
tatoes, hemp,  rape,  maize,  buckwheat,  flax,  and 
beet.  This  last  plant  is  cultivated  extensively 
in  some  departments,  especially  in  that  of  Nord, 
for  the  manufacture  of  sugar.  The  most  val- 
uable crops  of  which  the  cultivation  on  a  great 
scale  is  not  general,  but  confined  to  particular 
districts,  are  madder,  tobacco,  saffron,  and  hops. 
The  cultivation  of  tobacco  is  monopolized  by 
the  government,  and  is  confined  to  certain  de- 
partments. It  yields  an  annual  gross  revenue  to 
the  government  of  about  $75,000,000,  but  from 
this  total  there  falls  to  be  deducted  the  expense 
incurred  in  the  cultivation  and  manufacture  of 
the  tobacco.  In  France  the  grass  is  on  a  much 
more  limited  scale  than  the  arable  husbandry, 
the  land  in  permanent  meadow  being  in  extent 
only  one  sixth  of  that  under  the  plough.  The 
breeding  of  stock,  notwithstanding  the  stimulus 
afforded  by  the  establishment  of  numerous  socie- 
ties, general  and  local,  for  its  encouragement, 
is,  in  France,  if  not  imperfectly  understood, 
veiy  indifferently  practised.  The  races  of  oxen, 
instead  of  being  confined  to  a  few  of  the  more 
perfect  types,  are  almost  as  various  as  the  dif- 
ferent districts  into  which  the  country  is  di- 
vided, and  include  a  few  good  breeds,  particu- 
larly in  the  rich  plains  of  Lower  Nomnandy. 
The  rearing  of  sheep  is  more  successful,  and 
much  wool,  scarcely  inferior  to  that  of  the 
merino,  is  raised.  The  general  employment  of 
cattle-  for  agricultural  purposes  gives  little  en- 
couragement to  the  rearing  of  draft  horses; 
but  the  warlike  propensities  of  the  nation  have 
always  created  an  extensive  demand  for  horses* 
Asses  and  mules,  generally  of  a  superior  de- 
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scription,  are  much  used  in  France.  The  culti- 
vation of  the  vine  is  one  of  the  most  impor- 
tant branches  of  French  agriculture.  The  total 
quantity  of  land  in  vineyards  is  nearly  a  twenty- 
fifth  oi  the  whole  surface;  but  as  there  are  ex- 
tensive and  continuous  districts  where  there  are 
no  vineyards,  the  proportion  which  vine-land  on 
the  districts  properly  adapted  to  it  bears  to  the 
whole  land  under  cultivation,  attains  a  much 
higher  ratio.  The  various  first-class  wines,  un- 
der the  name  of  Champagne,  furgundy,  Bor- 
deaux, etc.,  are  in  high  repute  and  general  de- 
mand over  all  Europe.  France  produces  about 
1,700,000,000  gallons  of  wine  annually.    A  larpe 

?art  of  the  wealth  of  France  consists  in  its 
ruits.  Among  the  most  important  fruit-trees 
are  the  apple,  the  fruit  of  which,  in  the  north- 
ern districts,  particularly  in  Normandy,  is 
largely  used  for  the  manufacture  of  cider;  the 
chestnut,  which,  in  barren  districts,  yields  an 
article  of  food  which  takes  the  place  of  the 
cereals  among  the  poorer  classes ;  the  mulberrv- 
tree,  cultivated  in  8  or  10  departments  in  the 
southeast,  both  for  its  fruit  and  its  leaves,  the 
leaves  being  used  as  food  for  the  silkworms, 
on  which  the  French  silk  manufacture  depends ; 
the  olive,  which  grows  in  the  same  districts  as 
the  mulberry ;  the  pear,  olum,  cherry,  apricot, 
peach,  orange,  citron,  fig,  almond,  etc  In 
France  but  18  per  cent  (36,700  sq.  m.)  of  the 
surface  of  the  country  is  forest  land.  This 
includes  what  is  really  *bush»  land.  In  the 
region  of  Paris  are  the  Forests  of  Fontaine- 
bleu  (66  sq.  m.),  of  Compiegne  (56  sq.  m.),  of 
Rambouillet,  etc  The  largest  forest  m  France 
is  the  Forest'  of  Orleans,  covering  about  145 
square  miles.  The  mountains  and  plateaus  of 
the  east  and  northeast  of  France  form  the  best 
wooded  parts  of  the  country,  embracing  the 
forests  of  Ardennes,  of  Haye,  of  Argonnes 
and  the  pine  forests  of  the  Vosges  and  the 
Jura,  including  the  Forest  of  Chaux.  About 
one  third  of  the  forests  of  France  is  the  prop- 
erty of  the  state,  the  communes  and  of  public 
institutions.  The  remainder  is  in  the  hands  of 
private  owners,  but  subject  to  governmental  re- 
strictions. The  branch  of  the  Ministry  of 
Agriculture  known  as  the  Department. .  of 
Waters  and  Forests  is  administered  by  a  di- 
rector-general. He  has  three  assistants,  with 
headquarters  at  Paris,  and  to  whom  is  confided 
the  settlement  of  all  questions  of  law  and  rights, 
finance,  etc,  and  all  the  workings  of  forest 
lands.  The  department  is  supplied  with  higher 
grade  officials  from  the  National  School  of 
Waters  and  Forests  at  Nancy,  founded  in  1824. 
These  comprise  32  conservators  each  control- 
ling a  district  composed  of  one  or  more  de- 
partments, 200  inspectors,  215  subinspectors, 
and  about  300  guards.  In  addition  there  are 
several  thousand  other  employes,  including  an 
army  of  forest-rangers.  The  Ministry  of  Agri- 
culture is  assisted  by  a  council  of  100  com- 
posed of  senators,  deputies,  and  agricul- 
turists. ^  The  ministry  comprises  the  follow- 
ing divisions:  Agriculture,  which  supervises 
agricultural  instruction  and  the  distribution  of 
premiums  and  grants;  agricultural  improve- 
ments, including  irrigation  and  draining;  an 
information  department,  which  prepares  statis- 
tics and  issues  bulletins  as  to  markets,  prices, 
etc.;  waters  and  forest;  breeding  studs.  The 
ministry  employs  inspectors  to  visit  the  differ- 
ent parts  of  the  country  and  report  on  their 


respective  needs.  These  reports  assist  the  state 
in  distributing  the  money  dispensed  to  agricul- 
tural societies,  etc  Among  the  premiums 
awarded  by  the  state  are  those  for  irrigation 
works,  the  best  cultivated  estates  and  for  the 
best  stallions  and  brood-mares.  Stallion  stables 
containing  over  3,000  horses  are  established  in 
22  towns  which  annually  send  stallions  to  vari- 
ous stations  throughout  the  country  where  they 
are  at  the  disposal  of  individuals  for  a  small 
fee.  The  state  also  maintains  a  sheep-fold  at 
Rambouillet  (Seine-et-Oise)  and  a  cow-house 
for  the  breeding  of  Durham  cows  at  Vieux-Pin 
(Orne).  Under  state  control  are  four  grades 
of  institutions  for  agricultural  instruction: 
Farm  and  dairy  schools  to  which  the  age  of 
admission  is  from  4  to  16  years  of  age;  prac- 
tical schools  for  the  sons  of  farmers  from  14 
to  18  years  of  age;  national  schools  at  Grig* 
non  (Seine-et-Oise),  Rennes,  and  Montpellier, 
for  boys  of  17  years;  the  National  Agronomic 
Institute  at  Paris  for  the  training  of  profes- 
sors, estate  agents,  etc  There  are  also  de- 
partmental chairs  of  agriculture;  the  holders 
of  the  chairs  give  instruction  in  training  schools 
and  advise  farmers. 

Mineral  Resources. —  The  coal-fields  of 
France  are  so  numerous  that  coal-pits  exist  in 
no  fewer  than  33  departments;  but  most  of 
these  are  very  limited  in  extent.  Several  of  the 
smaller  fields  occur  in  the  northwest,  and  also 
in  the  south,  where  both  anthracite  and  lignite 
are  found;  but  the  fields  whose  importance 
entitle  them  to  particular  notice  are  only  two  — 
that  of  Valenciennes  in  the  northeast,  forming 
the  western  extremity  of  the  great  Belgian  coal- 
field, and  that  of  St.  Etienne,  to  which  the  man- 
ufacturers of  that  town,  Lyons,  and  the  sur- 
rounding districts,  are  indebted  for  much  of 
their  prosperity.  The  annual  output  is  over 
30,000,000  tons,  but  falls  so  far  short  of  the  an- 
nual consumption  that  a  large  import  takes 
place  from  England  and  Belgium,  and  wood 
continues  to  be  the  common  fuel  throughout 
France,  at  least  for  domestic  purposes.  The 
coal-fields  contain  seams  of  iron,  which  are 
extensively  worked,  and  furnish  ore  to  a  great 
number  of  blast-furpaces.  Though  the  number 
of  mines  actually  worked  is  great,  the  quantity 
of  foundry  pig  annually  produced  is  only  about 
2,500,000  tons.  Few  countries  have  been  said 
to  be  so  rich  in  lead  as  France.  It  occurs  in 
greater  or  less  quantity  in  a  great  number  of 
districts,  and  is  generally  argentiferous.  Man- 
ganese is  very  widely  diffused,  but  is  worked 
only  in  a  few  mines.  Gold  exists  both  in  the 
sands  of  rivers  and  in  situ  in  thin  streaks  em- 
bedded in  quartz.  Attempts  have  been  made 
to  work  it,  but  not  with  success.  A  vein  of 
quicksilver  was  opened  about  the  middle  of  the 
i8th  century,  and  was  worked  successfully  for 
12  years,  and  then  abandoned.  Zinc,  copper, 
arsenic,  nickel,  and  cobalt  exist,  but  not  in  such 
quantities  as  to  be  workable  to  profit.  The 
principal  saline  substances  are  alum  and  com- 
mon salt.  The  great  sources  from  which  salt 
is  derived  are  the  lagoons  and  salt  marshes 
which  line  many  parts  of  the  coast.  Of  these 
the  produce  is  about  300,000  tons.  A  large 
revenue  is  also  derived  from  quarries,  and  beds 
of  common  clay,  potter's  earth,  and  kaolin. 

For  information  concerning  History,  Gov- 
ernment, Socialism,  Education,  Religion, 
etc,  see  the  following  special  articles. 
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I.  French  Civilization.  Nationality  does 
not  consist  in  a  race,  still  less  in  the  use  of  a 
common  language,  but  in  the  possession  of  a 
corporate  tradition.  A  nation  is  a  body  of  men 
distinguished  from  other  bodies  around  it  by 
the  possession  of  an  organic  tradition  which  so 
moulds  the  habits  of  life  of  those  subjected  to 
it  as  to  define  them  clearly  from  their  neighbors. 

The  territory  the  larger  part  of  which  is 
now  called  France,  and  the  ancient  name  of 
which  was  Gallia,  has,  since  the  beginning  of 
recorded  history,  been  inhabited  by  many  mil- 
lion men  possessed  of  and  influenced  by  such 
a  corporate  tradition  which  has  given  unity  to 
their  commonwealth  even  in  its  most  anarchic 
or  barbaric  periods,  and  which  permits  us  there- 
fore to  speak  of  the  French  people  as  of  a 
permanent  historical  phenomenon  in  Western 
Europe.  Compared  with  this  solid  and  recog- 
nizable truth,  guesswork  upon  complicated 
racial  origins  and  still  vainer  guesswork  upon 
the  evidence  of  language,  are  negligible. 

The  characteristics  which  the  Grauls  have 
developed  in  this  national  tradition  of  theirs 
and  which  in  turn  their  national  tradition  has 
imposed  upon  them  and  confirmed  them  in,  are 
easily  recognized  by  the  modem  traveller  or 
by  the  student  of  the  detailed  history  of  the 
last  300  years.  This  tradition  comports  energy 
working  at  a  very  high  potential,  a  potential  so 
high  as  sometimes  to  fuse  its  communications, 
and  so  high  as  to  suggest  to  those  unused  to  it 
a  necessary  absence  of  volume.  It  comports  in 
philosophy  a  combination,  somewhat  paradoxi- 
cal in  character,  by  which  material  and  tangible 
things  are  chiefly  regarded  and  yet  treated  by 
the  methods  of  pure  thought.  Thus  no  nation 
has  expressed  political  theory  in  terms  more 
general  than  the  French,  yet  none  have  had 
less  inclination  for  metaphysics. 

In  the  political  sphere  the  national  tradition 
of  which  I  speak  is  essentially  military,  arid  in 
the  various  forms  of  its  expression  has  never 
ceased  to  be  so, — ^by  which  is  not  meant  that 
the  French  are  perpetually  under  arms,  or 
chiefly  concerned  with  making  war,  but  that 
their  conception  of  the  organization  of  a  State 
is  always  a  military  conception;  and  that  as 
the  art  of  war  changes  and  develops,  now  tribal, 
now  municipal,  now  based  on  castles  and  at  last 
national,  so  has  Gaul  been  a  loose  hierarchy  of 
tribes,  a  web  of  Roman  municipalities  and  gar- 
risons, a  tangle  of  feudal  relations,  or  a  highly 
centralized  and  bureaucratic  body.  The  whole 
trend  and  determination  of  the  French  mind  in 
civics  may  be  expressed  in  the  formula  «Without 
authority  there  is  no  life.v  It  is  on  this  account 
that  throughout  French  history  promptitude  and 
power  are  demanded  from  Government,  and 
that  among  a  people  to  whom    the    Oriental 


ideal  of  collectivism  is  highly  repugnant,  so 
much  is  demanded  from  the  State  and  so  many 
of  a  citizen's  actions  are  considered  only  in  the 
light  of  his  relation  to  the  State,  as  though 
the  duties  which  he  owed  to  the  State  were  in 
some  way  more  sacred  than  the  rights  which 
the  State  should  guarantee  to  himself. 

The  minor  and  more  superficial  character- 
istics that  go  with  this  general  picture,  are  a 
vivacity  and  often  an  excellence  in  oratory,  an 
exact  and  somewhat  excessive  precision  in  daily 
life,  accompanied  by  an  excessive  neglect  of 
such  details  as  are  considered  unimportant,  which 
neglect  is  repulsive  to  those  who  carry  a  less 
precise  order  more  generally  over  the  whole  of 
life;  a  considerable  artistic  faculty,  waning  and 
waxing  with  various  periods,  but  fairly  constant 
in  dramatic  art  and  in  architecture;  a  lack  of 
appetite  for  individual  adventure  (a  trait  in 
which  the  Frenchman  contrasts  very  sharply 
with  the  Scandinavian  and  the  Islander  of  the 
North,  whether  Irish,  Highland,  English  or 
Dane) ;  and  finally,  a  curious  power  of  com- 
mon action  often  suddenly  inflamed  and 
always  extreme,  in  which  the  Frenchman 
contrasts  not  only  with  the  Scandinavian 
spirit  upon  the  North  of  him,  but  also  with 
the  various  Germanies,  the  Spaniards,  and 
Italians  of  his  frontiers,  and  indeed  with 
every  other  European  community.  It  is  to  this 
trait  that  France  owes  the  many  popular  risings 
and  massacres  to  be  discovered  in  her  history, 
the  extreme  rabidity  with  which  a  leader  is 
chosen  and  again  rejected,  the  lack  of  judg- 
ment in  foreign  affairs  which  cannot  but  ac* 
company  the  confused  action  of  a  great  number 
of  men,  and  the  startling  military  successes 
which  that  common  action  often  produces.  Of 
these  of  course  the  main  historic  examples  are 
the  great  Eastward  march  of  the  Gauls  in  the 
third  century  before  our  Lord,  which  led  them 
to  the  sack  of  Rome  and  of  Delphi,  and  to  a 
permanent  colony  in  Asia  Minor;  the  march 
of  the  Crusades,  and  the  wars  of  the  French 
Revolution,  But  beside  these  enormous  swarm- 
ings  of  the  French,  innumerable  minor  phases 
of  the  same  type  are  to  be  discovered  in  the 
2,000  years  of  Gallic  history.  It  is  to  be  noted 
also  that  just  as  the  French  are  unique  in  ex- 
peditions of  this  kind,  so  are  they  unique  in 
the  multitude  of  their  civil  wars. 

The  good  or  evil  of  these  characteristics  I 
do  not  propose  to  examine,  nor  can  they  I 
think  be  "etermined;  for  they  will  vary  ac- 
cording to  the  very  various  ethical  systems 
which  abound  in  the  modem  world,  and  every 
reader  will  determine  for  himself  whether  he 
approves  or  disapproves  of  the  Gallic  temper. 
It  is  such  as  I  have  described  it. 

It  will  next  be  remarked  that  the  Frend^ 
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such  as  they  are,  have  had  since  the  fall  of  the  Belgian  frontier  at  Gouvy,  runs  a  trifle  west 

the  Roman  Empire,  a  very  large  and  dispro-  of  that  line,  passes  a  mile  or  two  east  of  Arlon, 

portionate  influence  upon  the  mind  of  Europe,  about   half   way   between   that   town    and   the 

This  truth  is  so  generally  appreciated  that  it  frontier,  and  so  reaches  the  point  where  France, 

needs  no  expansion  here,  but  a  few  examples  Luxembourg    and    Belgium    meet,    a   point   in 

will  make  it  evident  to  all.     French  has  been  which   artificial   and  political   boundaries  curi- 

the   langiiage   of   a   governing  class    from   the  ously  correspond  with  real  divisions  of  men. 
River  Tyne  to  the  River  Euphrates,  and  from         The  limit  of  which  I  am  speaking  next  fol- 

the    Atlas    Mountains    to    the    mouths    of    the  lows  the  short  Luxembourg  boundary,  and  cuts 

Rhine.  in  a  line  less  defined  than  most  parts  of  its 

Feudalism  and  the  whole  structure  of  me-  course  from  the  top  corner  of  Lorraine  to 
diaeval  society,  was  Gallic  in  its  origin.  The  within  a  march  or  «o  of  the  Rhine. 
Gothic  architecture  is  a  Gallic  invention,  as  is  This  section  is  difficult  to  define,  from  the 
the  collegiate  university.  The  systems  of  mili-  fact  that  the  population  is  not  possessed  of 
tary  fortification  in  the  12th,  in  the  i6th,  the  sharply  marked  characteristics.  Between  the 
17th  and  the  latter  19th  cenUiries,  are  French;  Gallic  belt  of  Belgium  and  the  non-Gallic,  a 
the  French  framed  the  first  code  of  laws  since  boundary  as  sharp  as  that  made  by  a  river  or 
the  fall  of  Rome — it  became  at  once  the  basis  a  wall,  can  be  discovered  by  the  most  super- 
for  every  code  throughout  Europe.  The  French  ficial  observer.  There  is  more  difference  be- 
road  is  the  model  of  the  German  and  the  tween  Liege  and  Maestricht  than  there  is 
Italian  road,  and  to-day  the  weights  and  meas-  between,  let  us  say,  an  Irish  and  an  English 
ures  of  European  civilization  are  French;  while,  town.  But  in  Lorraine  no  such  sharp  differ- 
to  mention  a  detail  of  no  great  importance,  the  entiation  of  architecture,  manners  and  general 
French  language  becomes,  with  every  year,  more  way  of  life  is  to  be  discovered.  Language  is 
and  more  the  medium  of  international  communi-  no  guide  here,  the  habits  and  aspect  of  a  Gcr- 
cation  and  especially  the  medium  in  which  is  ex-  man-speaking  village  are  the  same  as  those 
pressed  the  general  result  of  European  thought  of  a  French-speaking  village,  and  one  can  only 

This  permanent  and,  as  it  would  seem,  un-  speak  of  a   gradual   transformation   from   the 

due  preponderance  of  the  French  mind,  is  in  purely  French  town  of  Metz  to  the  purely  Gcr- 

part  no  doubt  due  to  the  mixture  of  excessive  man  belt  which   extends,   as   I   have   said,  to 

energy   with   excessive  precision  which   is   the  within   about   one  day's  march   of  the  Rhine, 

vice,   or  virtue,   of   the   French.     But   a  very  The   belt   between   can   only   be   described   as 

large  part,   and  the  more  easily  ascertainable  mixed. 

part  of  this  influence,  must  be  laid  to  causes         An    exact    boundary    begins    again    in    the 

of    another    kind, — causes    more    material    and  neighborhood    of    Saveme,    and    follows    the 

dependent  upon  the   sequence   of  history  out-  crest  of  the  Vosges  Mountains,  the  valleys  and 

side  the  frontiers  of  Gaul,  and  the  geographical  Alsatian  plain  to  the  east  of  which  seem  never 

position  of  the  quadrilateral  which  the  French  to  have  been  impressed  with  the  Gallic  type  of 

inhabit;  as  also  to  some  extent  to  the  influence  culture;   but   whether   under   the  dominion  of 

of  soil  and  climate.  the   Government  at   Paris,  or  autonomous,  or 

In    order    to    appreciate    these    measurable  under    the    dominion    of    the    Government    of 

causes  of  French  preponderance,  let  us  exam-  Berlin,  or  of  foreign  or  of  native  lords  and 

ine   the  boundaries   of  that  quadrilateral,   and  bishops,  to  have  been  other  than  Gallic  in  tem- 

estimate  its  physical  qualities  and  its  historical  per,  and  resembling  in  historic  times  any  one 

position.  of  the  minor  subdivisions  of  tribal  Germany. 

The  French,  as  I  have  said  above,  inhabit         Across  the  gap  of  Belfort  the  line  runs  just 

nearly    all    the    territory    anciently    known    as  barely  including  that   fortress   a  few  hundred 

Gaul,  and  the  boundary  which  may  be  set  to  yards   to  the  east  of  whose  town  boundaries 

the  Gallic  temper  runs  as  follows:  everything,  from  the  aspect  of  agriculture  to 

Taking  first  a  point  upon  the  shores  of  the  the  gait  of  the  peasants,  ceases  to  be  French. 
Bay  of  Biscay  some  twenty  miles  north  of  the         The  line  next  proceeds  to  the  peculiar  iso- 

Spanish    frontier,    the    Atlantic    Coast    is    the  lated  peak  known  as  the  Mont  Terrible,  runs 

boundary  until  the  Bay  of  Quiberon  is  reached;  down  the  middle  of  the  Jura  valleys,  and  from 

from  that  point  upon  the  coast  of  Brittany  the  the  end  of  that  range  of  mountains  can  again 

line   drawn   vaguely   north    and    south    to   the  with  difficulty  be  determined;  the  great  mass 

coasts   of  the  channel,   excluding  to  the  East  of  mountains  which   lies   between  the  gap  of 

the  highly  different  Armorican   type  which,  if  Geneva  and  the  Mediterranean,  may  justly  be 

place  names  and  folklore  are  any  guide,  has  regarded  as  less  French  in  character  than  the 

probably  lain  permanently  beyond  this  boundary  Italian  valleys  upon  the  farther  sides.    French 

since  a   period  prior   to   the  Roman   invasion,  influence  and  culture  and  the  march  of  French 

From  the  point  upon  the  channel  so  determined,  armies  have  more  deeply  affected  the  Val  d* 

the  boundary  proceeds  eastward  and  northward  Aoste  for  instance,  than  such  remote  villages 

along  the  coast  (including  the  Channel  Islands  of   Savoy   as   Lagrave.     But  one  may   say  in 

and    their    dependencies)    to    a     point    about  general  that  it  is  safe  to  exclude  Geneva  and 

half    way    between    Calais    and    Dunquerque.  to  include  most  of  the  mountain  mass   lying 

Thence  it  strikes  inland,  including  such  places  south  of  that  town  until  the  Mediterranean  is 

as    Toumai,    Mons,    Charleroi,    Namur,    Liege,  reached.     The  shores  of  that  sea  continue  the 

but  a  few  miles   east  of  the  latter  town  and  boundary  so  far  as  the  neij?hborhood  of  Per- 

somewhat  west  of  the  old  castle  of  Limburg  pignan^  and  though  the  Catalan  language  and 

the  boundary  turns  sharply  to  the  south  and  the  Provencal,  the  highly  differentiated  climate 

in  a  somewhat  undulating  form,  after  striking  and  the  long  Romart  tradition  of  this  belt  make 
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it  a  thing  somewhat  apart  in  France,  yet  we 
must  recognize  the  sea  as  the  boundary  of  Gaul 
with  the  exception  of  a  still  remaining  foreign 
influence  in  the  town  of  Marseilles. 

In  the  neighborhood  of  Perpignan  as  I  have 
said,  and  a  little  before  the  Pyrenees  are 
reached,  the  limit  which  we  are  defining  turns 
westward  and  follows  the  northern  base  of  the 
hills.  So  thorough  has  been  the  work  of  French 
governments  since  the  Revolution,  that  the  val- 
leys running  up  from  that  base  to  the  crest  of 
the  Pyrenees  are,  with  one  exception,  now 
completely  transformed  in  their  superficial 
aspect  and  seem  as  French  as  any  other  part 
of  the  country;  but  no  one  well  acquainted  as 
is  the  present  writer  with  the  Pyrenean  chain 
can  question  the  identity  of  the  inhabitants 
upon  either  slope.  Beneath  the  surface  of  the 
modern  French  system,  the  manner  and  culti- 
vation of  these  valleys  is  a  foreign  thing.  And 
the  line  which  we  are  following  may  be  said, 
for  instance,  to  include  the  Canigou  and  Mont 
Louis,  but  not  the  French  Cerdagne;  Aix,  but 
not  the  sources  of  the  Aiege;  Bagnieres  but 
nothing  beyond  it ;  Tarbes,  and  perhaps  Lourdes 
but  nothing  south  of  Lourdes,  and  so  on  all 
along  the  chain  until,  a  few  miles  after  the 
passage  of  the  Adour,  the  total  separate  Basque 
country  is  reached,  where  the  line  strikes  north- 
cast  and  reaches  the  point  upon  the  Bay  of 
Biscay  from  which  we  began  to  trace  it. 

It  will  thus  be  seen  that  the  political  boun- 
daries of  France  to-day  do  not  exactly  corre- 
spond to  the  territory  which  we  are  consider- 
ing, and  which  as  a  whole  represents  the  physi- 
cal basis  of  the  French  nation.  That  territory 
overflows  the  political  boundaries  towards  Bel- 
gium and  Germany,  and  is  within  those  boun- 
daries in  much  of  its  southern  and  southeastern 
part  as  also  in  the  Armorican  peninsula.  And 
this  lack  of  identity  between  the  political  and 
the  real  boundaries  of  Gaul  has  existed 
throughout  recorded  history.  Thus  the  Romans 
took  the  convenient  line  of  the  Rhine  upon  the 
East,  although  the  German  tribal  customs,  dia- 
lect and  general  traditions  have  always  existed 
in  a  wide  belt  upon  the  left  bank  of  that  river; 
and  again  the  nominal  suzerainty  of  the  King 
of  Paris  (though  that  is  hardly  a  test)  for  long 
excluded  Bar-le-Duc,  which  is  as  French  as 
Canterbury  is  English. 

When  the  student  sees  upon  the  map  of 
Europe  the  position  occupied  by  this  quadri- 
lateral«  he  may  wonder  how  that  position  can 
be  called  in  any  way  preponderant.  It  is  ap- 
parently but  a  fraction  of  the  great  European 
area,  a  fraction  thrust  far  to  the  West,  and 
occupying  no  central  radiating  position.  The 
modern  map,  uninterpreted  by  history,  and  by 
the  known  effect  of  climate,  leaves  inexplicable 
the  material  cause  of  French  preponderance. 
But  an  examination  of  these  historical  and 
climatic  conditions  goes  far  to  explain  it,  and 
of  the  two  the  historical,  which  is  the  more 
important,  should  be  taken  first. 

European  civilization  is  not  a  material 
-spread  out  evenly  from  the  Ural  Mountains  to 
the  Atlantic  and  from  the  Frozen  Sea  to  the 
Mediterranean;  it  is  an  influence  whose  gen- 
eral expression  is  Roman,  whose  permanent 
seat  is  within  the  old  boundaries  of  the  Roman 


Empire,  and  which  while  it  has  radiated  east- 
ward  and  northward  of  those  boundaries 
through  the  influence  of  the  Christian  mission- 
aries, loses  its  intensity  as  a  general  rule  the 
further  it  proceeds  from  its  original  seat 

This  Roman  unity  was  broken  by  the  Adri- 
atic into  two  halves,  originally  widely  differing 
and  as  the  centuries  proceeded  differing  yet 
more  widely.  In  the  eastern  half  (the  Balkan 
peninsula,  Egypt  and  the  Levant  an^  Asia 
Minor)  old  and  stable  civilizations,  had  ac- 
cepted the  hegemony  of  Rome.  The  language 
of  the  generality  of  men  was  Greek,  their  in- 
terests were  those  of  a  very  aged  and  perhaps 
a  somewhat  exhausted  civilization,  whose 
origins  went  back  to  the  remotest  eras,  and 
whose  high  art  and  exquisite  literature  was 
already  in  perfection  in  epochs  long  anterior  to 
the  furthest  records  of  history. 

In  the  West,  Latin  was  the  general  tongue, 
though  for  long  the  educated  and  wealthier 
classes  were  bi-lingual.  And  there  the  Roman 
genius  taught  and  produced  a  new  civilization 
common  to  the  Iberian,  the  Gaul  and  the 
Briton,  to  the  Kabyle  of  the  Atlas  Mountains* 
and  to  the  German  of  the  Rhine  Valley,  intro- 
ducing to  all  these  people  a  common  art,  a 
common  tongue  and  law,  and  a  common  hap- 
piness. The  boundaries  of  this  Latin  unity  are 
very  clearly  determined:  A  line  drawn  from 
Glasgow  to  Edinburgh  including  both  those 
cities  shows  us  what  part  of  the  British  islands 
enjoyed  this  benefit,  Wales,  the  Lowlands  and 
England.  The  Netherlands,  south  of  the  Rhine 
delta,  all  the  lower  left  bank  of  the  Rhine,  and 
in  its  upper  reaches  both  banks, — all  the  valley 
of  the  Upper  Danube  and  the  mountains  of  the 
Tyrol.  All  North  Africa,  from  the  Bight  of 
Tunis  to  Tangiers;  all  Spain  and  all  Gaul, — 
had  in  common  the  vine,  the  mass,  the  arch, 
the  column,  the  municipium,  the  military  way, 
and  were  one  thing. 

Now  if  this  boundary  be  drawn  upon  the 
map  it  will  at  once  be  perceived  that  Gaul  was 
the  centre  of  gravity,  so  far  as  mere  area  was 
concerned,  of  the  whole  system.  And  to  this 
mere  material  fact,  important  though  it  was, 
there  was  soon  added  a  series  of  historical  ac- 
cidents which  very  greatly  emphasized  this  cen- 
tral position. 

In  the  same  period  which  saw  the  flowering 
of  Roman  thought  into  a  definitely  Catholic 
civilization,  the  long  transformation  of  the  Ro- 
man army  was  accomplished.  It  had  become 
an  hereditary  and  a  mercenary  thing,  drawn 
largely  from  those  populations  which  did  not 
enjoy  the  full  civilization  of  Rome  and  which 
were  therefore  ready  to  accept  a  wage  more 
easily  than  would  the  free  citizen  of  the  Em- 
pire. Through  the  agency  of  these  armies,  in 
a  most  confused  manner,  the  barbarian  pressed 
more  and  more  upon  the  civilized  area,  and  he 
pressed  upon  it,  though  never  in  large  numbers 
yet  always  with  an  energy  that  varied  from  an 
infiltration  like  that  of  the  Franks  or  the  Bur- 
gundians  to  a  savage  incursion  like  that  of  the 
pirates  who  overran  the  eastern  part  of  Britain. 

A  little  later  than  the  first  series  of  these 
catastrophes  the  Mohammedan  religion  sud- 
denly united  the  non-Roman  desert  tribes  to 
the  South  and  these  destroyed  the  civilization 
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of  Northern  Africa  which  had  already  been 
weakened  by  an  anarchy  of  wandering  Germans, 
revolted  slaves,  and  what  not,  and  finally,  by 
the  8th  century  the  principal  islands  of  the 
Western  Mediterranean,  nearly  all  the  Iberian 
and  the  ports  of  Southern  Italy  were  occupied 
by  the  Saracens. 

The  test  of  Roman,  that  is  of  civilized,  con- 
tinuity, is  the  authority  of  the  town,  with  its 
bishop  ^s  the  successor  (he  had  once  been  the 
coadjutor)  of  the  civil  authority.  And  side 
by  side  with  this  test  is  a  secondary  one, 
namely,  the  authority  of  the  Palatine  Writ:  of 
the  Writ  issued  in  Latin  from  the  palace  (a 
word  borrowed  from  the  Palatine  Hill  at  Rome) 
wherein  resided  the  centre  of  government.  Now 
if  we  take  a  map  of  Western  Europe  as  de- 
6ned  within  the  old  Roman  limits,  and  shade 
with  a  pencil  those  Roman  municipal  areas 
which  lost  such  a  continuity  of  episcopal  gov- 
ernment and  Palatine,  Latin,  authority,  we 
shall  find  that  this  shading  will  leave  us  noth* 
ing  but  Northern  Italy  and  Gaul;  and  indeed, 
but  for  the  exception  which  Northern  Italy 
presents,  the  vast  area  of  Gaul  may  properly 
be  regarded  as  the  only  survival  of  Roman 
civilization  in  the  West.  From  this  survival, 
as  from  an  unsubmerged  rock  in  a  flood,  a 
platform  could  be  made  upon  which  the  dam- 
aged conditions  of  civilization  might  be  rebuilt 
and  from  which  the  influence  of  civilization 
could  again  radiate. 

The  transformation  of  Roman  society  when 
the  recivilization  of  Western  Europe  began, 
had  made  it  what  is  called  «feudal.i>  The 
slaves  had  become  serfs  organized  in  co-opera- 
tive agricultural  communities;  the  great  Roman 
landlords  had  become  fighting  nobles;  from 
this  type  of  society,  in  all  its  changes,  onward 
until  the  Revolution,  and  through  the  Revolu- 
tion to  our  own  day,  Gaul  through  every  vicis- 
situde has  remained  the  pivot  upon  which  the 
mind  of  Western  Europe  has  turned.  And  if 
at  the  present  moment  French  armor  plating, 
French  road  making,  the  French  system  of 
fortification,  the  French  organization  of  local 
government,  French  weights  and  measures, 
French  field  artillery,  French  submarines, 
French  motor  cars,  French  historians,  and  the 
dual  polarity  of  French  philosophy,  Catholic 
and  anti-Catholic,  have  imposed  themselves 
upon  Europe,  this  modern  accident  is  but  m 
the  general  and  normal  tradition  of  an  his- 
torical condition  necessary  to  Western  Europe. 

Apart  from  these  human  and  therefore  most 
important  factors,  certain  merely  material,  lim- 
iting and  therefore  inferior  factors  must  be 
considered.  These  will  be  discovered  no  less 
than  those  to  conspire  in  favor  of  this  perma- 
nent position  of  France. 

Of  material  influences  in  Europe  the  two 
most  considerable  contrasts  are  the  contrast 
between  the  Northern  and  the  Southern  type 
of  climate,  and  the  contrast  between  the  tidal 
ocean  and  the  non tidal  Mediterranean. 

A  vast  number  of  characteristics  may  be 
connected  with  either  of  these  physical  con- 
trasts, and  with  either  portion  of  each.  That 
materialism  which  was  the  dominating  note  of 
the  last  generation  and  which  is  but  slowly 
passing,    regarded    climate    and    such   material 


considerations  as  we  are  now  discussing  as 
the  principal  cause  of  all  the  differences  that 
could  be  discovered  by  the  historian.  •  No  man 
would  now  lend  himself  to  such  crudities.  The 
tribal  system  does  indeed  roughly  contrast  with 
the  municipal,  in  the  same  way  that  North  does 
against  South,  and  those  who  use  such  terms 
as  «Latin  peoples,*  etc,  conceal  beneath  their 
ignorance  an  appreciation  of  certain  obvious 
truths  which  may  be  roughly  connected  with 
climatic  conditions.  But  apart  from  such  spec- 
ulations, certain  very  definite  material  results 
follow  from  the  pair  of  contrasts  I  have  men- 
tioned. Thus,  the  rivers  of  Northern  Europe 
are  highways;  they  are  usually  placid  and  broad 
and  fairly  deep,  and  are  penetrated  by  the  tide 
far  within  the  plains  of  that  region.  Even 
Scandinavia,  which  has  no  such  rivers,  enjoys 
the  corresponding  presence  of  fjords.  The 
Rhone,  the  Ebro,  the  Chelif,  the  Tiber,  the  Po, 
the  Adige,  are  not  highways.  The  Seine,  the 
Rhine,  the  Thames  and  the  Trent,  are.  Again, 
the  seaport  in  a  tidal  sea,  to  be  of  value  must 
be  chosen  in  a  more  particular  locality  than  in 
a  tideless  one.  Again,  the  North  gives  us 
longer  if  not  fiercer  storms.  Again  the  beach 
in  a  heavy  tide  is  less  suitable  for  landing;  a 
heavier  type  of  vessel  tends  to  develop,  and 
with  it  the  possibility  of  further  adventures. 

It  is  evident  also  that  with  difference  of 
climate  a  different  architecture,  a  different  ag- 
riculture and  different  social  habits  will  arise; 
and  my  point  is  that  the  contrast  between  the 
two  zones  in  Europe  is  normally  a  sharp  con- 
trast. Nowhere  does  one  feel  it  more  strongly 
than  in  the  passage  from  Switzerland  of  5ie 
German  sort  over  or  through  the  St.  Gothard 
to  Airolo.  Between  the  two  points  which  are 
but  nine  or  ten  miles  apart,  the  whole  of  life 
appears  to  change. 

Now  Gaul  affords  the  obvious  link  between 
these  halves  of  civilization,  and,  typically 
enough,  Paris,  the  capital,  is  in  its  aspect  now 
a  Northern  and  now  a  Southern  town.  It  was 
southern  under  the  Roman  occupation,  grad- 
nally  grew  northern  again  during  the  Dark 
Ages,  and  daring  the  Middle  Ages  was  purely 
Gothic  without  a  vestige  of  the  South  about 
it  (except  that  it  was  just  on  the  limit  of  the 
wine-drinking  country).  Then  again  with  the 
Renaissance  it  became  again  gradually  the 
Southern  thing  which  it  is  to-day. 

Again,  on  a  modern  battleship,  if  it  be  Ger- 
man or  English,  you  will  have  only  the  North- 
em  type  of  man,  accustomed  as  a  rule  to  the 
tidal  sea,  with  all  the  quality  of  seamanship 
developed  under  those  conditions,  while  on  an 
Italian  battleship  you  will  have  men  brought 
up  as  boys  with  the  latine  sail,  the  absence  of 
tidal  currents,  the  steeper  seas,  the  sudden  gust, 
and  the  long  calms  of  the  Mediterranean.  On 
a  French  battleship  you  will  have  both  types 
of  men. 

Consider  again  climate  not  by  meaningless 
scientific  terms  of  measurement,  but  as  it  is 
expressed  in  the  common  experience  of  life. 
In  the  South  frost  is  rare,  snow  is  rare;  the 
long  months  of  cold  which  render  life  difficult 
are  not  known  save  in  the  mountains.  The 
south  of  Gaul  is  in  this  condition.  It  builds 
with  a  flat  roof,  it  knows  nothing  of  skating 
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nor  of  the  preservation  of  plants  through  the 
winter,  nor  of  the  isolation  which  oold  else- 
where has  produced  in  the  past  through  long 
periods  of  the  year.  In  the  North  all  those 
conditions  are  as  common  a  part  of  life  as  they 
are  in  Holland  or  in  England. 

In  Northern  Europe  the  sun  is  the  grateful 
climate;  in  Southern  Europe  shade  and  cool- 
ness. In  the  Southern  Europe  a  low  relief  was 
sufficient  for  plastic  art;  in  Northern  Europe 
a  high  relief.  You  find  them  joined  in  the  art 
of  Mediaeval  France. 

Again,  consider  food.  Wheaten  bread  is 
the  staple  of  Roman  civilization.  To  the  north 
of  it,  oats,  rye,  and  other  poorer  cereals;  to 
the  East,  rice;  and  at  this  day  France  grows 
more  wheat  than  any  other  of  the  western 
European  states.  France  grows  more  wheat 
than  Italy,  England  and  Spain  combined 
She  grows  more  than  half  of  Europe,  out- 
side Russia.  Next  to  wheat  the  vine  has 
been  the  staple  of  French  civilization  in  the 
matter  of  food,  but  the  vine  is  not  easily 
grown  northward  of  a  certain  limit  (though 
in  the  Middle  Ages  that  limit  extended  far  into 
Britain).  Gaul,  though  mainly  wine-drinking, 
includes  a  north-eastern  belt  which  has  the  cus- 
tom of  Eastern  Britain  and  the  German  tribes, 
and  drinks  beer,  while  it  has  a  larger  north- 
western belt  which  follows  the  custom  of  West- 
ern Britain  and  drinks  cider. 

So  the  northern  use  of  butter,  the  southern 
use  of  olive  oil  meet  in  Gaul.  The  use  of  and 
the  partial  abstinence  of  flesh-^which  is  largely 
a  matter  of  climate— depend  upon  zones  which 
also  meet  in  that  territory.  Meat  cannot  be 
kept  in  a  southern  summer;  a  northern  winter 
cannot  healthily  be  passed  without  it. 

The  list  of  such  contrasts  could  be  drawn 
out  indefinitely  by  any  man  of  average  travel 
and  reading;  and  in  nearly  every  one  of  them 
he  would  find  that  French  territory  was  a  com- 
mon ground  upon  which  either  type  met. 

It  is  in  the  light  of  the  foregoing  general 
considerations  that  we  must  regard  the  history 
and  character  of  the  French  people.  They  will 
continue  to  influence  the  future  as  they  have 
influenced  the  past,  and  they  are  the  major 
constants  in  every  far-reaching  problem  of 
European  importance.  But  a  few  closing  words 
upon  the  immediate  conditions  of  the  French 
will  perhaps  enable  the  reader  better  to  appreci- 
ate the  articles  that  follow. 

In  general,  those  immediate  conditions  con- 
sist in  this,  that  upon  the  general  material  of 
a  people  welded  into  their  unity  by  ancient 
customs,  and  by  a  method  of  thought  which 
they  are  incapable  of  abandoning,  two  consid- 
erable discussions  are  at  work.  Neither  can 
ultimately  affect  the  profound  mass  and  struc- 
ture of  Gaul,  but  the  victory  of  one  of  the  two 
parties  in  either  of  these  discussions,  will  con- 
siderably affect  the  form  or  mould  into  whidh 
that  mass  shall  be  thrown,  and  therefore  in- 
evitably will  affect  the  general  structure  of 
surrounding  Europe. 

These  two  discussions  are,  the  discussion 
upon  the  purely  democratic  state,  and  the  dis- 
cussion upon  the  authority  of  the  Christian  re- 
ligion. 

They  are  often  confused,  and  nowhere  more 


so  than  in  France  itself.  But  the  connection 
between  them  is  quite  accidental,  and  no  accu- 
rate conception  of  the  position  can  be  arrived 
at  until  each  is  regarded  quite  separately .  from 
the  other. 

The  modem  French  experiment  in  democ- 
racy is,  in  the  main,  a  reversion  to  the  ideal  of 
the  old  civilization  of  the  Mediterranean.  It 
contains  no  part  of  that  anarchic  ideal  of  in- 
dividual liberty  common  in  more  rudimentary 
states :  an  ideal  that  inevitably  ends  in  oligarchy 
and  usually  in  plutocracy.  The  French  experi- 
ment in  republicanism  is  an  experiment  which 
presupposes  a  highly  organized,  a  highly  central- 
ized and  a  powerful  state,  capable  of  crushing 
by  a  common  effort  all  sporadic  and  particular 
energies  which  may  be  antagonistic  to  or  even 
separate  from  the  common  life.  And  the  ex- 
periment is  an  experiment  and  not  an  achieved 
one,  because  the  machinery  for  'Such  a  state  is 
so  difficult  to  construct.  The  experiment  has 
never  been  tried  before  and  it  may  well  fail. 
Democracies  have  existed  in  small  city  states 
usually  dependent  upon  slave  labor;  they  have 
endured  mdefinitely  m  small  isolated  agricultural 
states;  they  have  never  permanently  existed 
in  large  states  under  conditions  of  high 
civilization.  So  long  as  the  French  experiment 
endures,  so  long  the  conception  of  democracy 
at  least,  and,  to  some  extent,  its  forms  and 
ideals,  will  be  observed  in  Western  Europe. 
And  it  is  a  matter  of  intense  interest  to  watch 
the  succeeding  phases  of  the  experiment,  the 
moments  when  it  seems  nearly  approaching  suc- 
cess and  the  moments  when  the  whole  concep- 
tion seems  too  unworkable  for  the  complexity 
of  the  modem  world.  I  repeat,  the  issue  is  by 
no  means  decided. 

The  religious  question  is  a  more  profound 
and  a  more  vital  one.  The  whole  fabric  of 
French  life  and  tradition  is  so  closely  inter- 
woven with  the  Catholic  Church  that  men  who 
should  put  no  credence  in  the  divine  origin  of 
that  Church  would  find  their  easiest  temporal 
explanation  for  its  existence  in  the  action  and 
nature  of  the  French  people.  Its  high  centrali- 
zation, its  military  defence  throughout  a  thou- 
sand years,  its  rigid  conception  of  dogtna,  its 
deductive  philosophy,  are  Gallic,  not  Italian. 

The  French  cannot  therefore  respect  any 
revealed  religion  save  Catholicism. 

Wherever  this  conception  of  religion  exists,, 
its  counterpiece  and  converse  is  rationalism. 
Rationalism  had  completely  dominated  the 
thinking  part  of  the  nation  and  the  leaders  of 
its  action  in  the  i8th  century;  indeed  it  is  only 
since  the  middle  of  the  19th  that  the  arguments 
against  that  position  have  gathered  strength 
among  the  more  cultivated  classes  of  the  coun- 
try. Coincident  with  the  maximum  of  this 
rationalistic  wave,  the  French  Revolution  quar- 
relled in  its  first  year  with  the  political  organi- 
zation of  the  clergy;  next  the  Revolution  be- 
came identified  with  all  the  patriotism  and  all 
the  energies  of  the  people  in  the  course  of  a 
long  war,  and  by  the  time  of  the  Restoration, 
a  great  body  of  French  thought  and  French 
energy  was  definitely  cut  off  from  and  antago- 
nistic to  the  National  religion.  The  quarrel 
between  the  two  still  endures.  The  attitude  of 
many  a  French  statesman  towards  the  Catholic 
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Church  in  France  is  not  one  of  neutrality,  but 
one  of  active  enmity  proceeding  from  a  con- 
viction that  the  Catholic  Church  is  not  only 
the  permanent  enemy  of  human  happiness  and 
liberty,  but  also  of  the  particular  State  which 
it  is  his  function  to  guide.  Conversely,  more 
than  one  cleric,  though  of  French  extraction, 
has  learned  to  regard  the  liberal  institutions 
of  his  country  as  the  necessary  and  permanent 
enemies  of  religion.  There  is  no  logical  con- 
nection between  the  two  ideas:  there  is  but  a 
chance  historic  association,  but  that  association 
has  acquired  great  strength  with  the  passage 
of  time  and  with  the  succession  of  some  five 
generations  of  men  who  have  seen  the  quarrel 
continually  growing,  and  no  perceptible  end  to 
it  approaching. 

Such  are  the  main  combatants  in  this  strug- 
gle. But  two  other  factors  of  importance  are 
present,  the  Jew  and  the  Huguenot.  Neither 
of  these  bodies  are  numerous,  but  they  happen 
each  of  them  to  be  extremely  wealthy  and  this 
wealth  with  all  that  it  connotes,  of  education 
and  of  power  in  the  Press,  is  thrown  into  the 
scale  against  Catholicism.  It  is  impossible  at 
this  moment  to  say  what  the  end  of  the  struggle 
will  be.  It  is  only  certain  that  if  Catholicisni 
is  grievously  wounded  in  France,  it  will  have 
received  a  blow  far  more  serious  than  that 
which  it  received  in  the  17th  century.  And 
conversely,  if  upon  the  whole  the  influence  of 
the  Church  should  henceforward  grow  among 
the  French  people,  it  will  be  difficult  for  the 
forces  adverse  to  Catholicism  to  prevent  the 
continued  increase  in  political  power,  both  of 
those  populations  which  are  ardently  and  those 
that  are  only  nominally  Catholic,  from  Ireland 
to  the  Desert.     See  Church  and  State. 

Upon  this  struggle,  much  more  than  upon 
the  other,  depends,  one  may  assert,  the  future 
fate  of  Europe.  Each  is  in  active  progress,  and 
the  combination  of  the  two  presents  by  far  the 
most  absorbing  spectacle  of  our  time. 

HiLAiRE  Belloc. 

a.  France— History  B.C.  58  to  A.D.  1796. 

The  quadrilateral  of  Gaul  has  possessed  a  geo- 
graphical and  political  unity  from  prehistoric 
times,  and  the  inhabitants  of  that  quadrilateral 
have  inherited  and  transmitted  certain  political* 
rather  than  racial,  qualities  uninterruptedly 
throughout  the  historical  period.  But  the  first 
state  in  which  we  find  them,  when  the  great  mass 
of  them  were  but  barbarians,  exterior  to  the  civ- 
ilization of  the  Mediterranean  basin,  was,  of 
course,  far  different  from  that  strictly  organized 
^  and  disciplined  unity  which  two  thousand  years 
ago  and  again  to-day  were  associated  with  the 
territory  in  question. 

The  Gallic  tribes  were  a  set  of  loosely  organ- 
ized clans  dependent  one  upon  the  other  in  a 
sort  of  semi-feudal  organization.  It  would 
seem  that  no  one  clan  ever  rose  to  a  complete 
hegemony  over  the  rest,  and  again  that  any  small 
or  dwindling  clan,  long  before  it  permitted  it- 
self to  be  absorbed,  would  seek  defence  by 
recommending  itself  to  some  superior  neighbor- 
ing clan.  The  classic  instance  of  such  a 
dependence  is  the  association  of  the  Pariaii  who 
inhabited  the  neighborhood  of  Paris,  with  the 


large  and  powerful  neighboring  clan  of  Senones, 
whose  capital  was  Sens  on  the  Yonne  higher 
up  the  Seine  valley.  It  is  curious  to  note  that 
ecclesiastical  arrangements,  always  the  most 
conservative  of  institutions,  preserved  a  relic 
of  this  relation  as  late  as  the  early  17th  century, 
for  until  the  See  of  Paris  was  raised  to  an 
Archbishopric  in  1622  the  Bishops  of  Paris  were 
suffragan  to  the  Archbishops  of  Sens. 

The  languages  spoken  by  these  clans  we 
know  little  of.  We  know  that  the  civilized 
observers  of  antiquity  regarded  Gaul  as  pre- 
senting three  very  clearly  marked  divisions, 
which  the  Romans  called  (going  from  East  to 
West),  Belgic,  Celtic,  and  Aquitanian  Gaul. 
It  has  been  conjectured  that  the  tribes  of  the 
first  spoke  a  variety  of  Teutonic  dialects.  It 
may  be  asserted  without  fear  of  error  that 
those  of  the  second  spoke  a  variety  of  Celtic 
As  to  the  Aquitanian  or  southwestern  portions, 
some  will  have  it  that  the  Basque  language 
once  extended  throughout  its  territory;  others 
that  its  original  language  was  Celtic  like  that  of 
the  central  portion.  On  all  this  nothing  can 
be  certainly  known.  As  to  the  origins  of  this 
stock  we  are  again  in  complete  ignorance,  and 
it  would  be  idle  tb  linger  upon  the  many  con- 
jectures of  migrations  on  an  «Aryan  race*  (the 
very  existence  of  which  is  but  an  hypothesis) 
or  of  a 'Mediterranean  race,»  a  piece  of  pedan- 
try converse  to  and  only  one  degree  less  futile 
than  the  last. 

The  inhabitants  of  Gaul  have  in  common 
from  the  earliest  times  a  National  character 
and  a  religion  which,  though  they  may  have 
sprung  from  twenty  different  remote  racial 
sources,  gave  them  a  common  aspect.  This 
character,  which  has  been  sufficiently  dealt 
i^ith  in  the  introductory  essay,  may  chiefly  be 
defined  as  military.  In  the  earliest,  as  in  the 
latest  of  European  history,  the  Gaul  appears 
marching  eastward  in  quest  of  military  adven- 
ture. The  religion  professed  by  these  people 
is  a  more  pfecise  matter.  It  was  of  a  definite  and 
highly  organized  kind,  although  its  mysteries 
specifically  forbade  its  propagation  by  anything 
but  oral  tradition.  It  had  for  its  organs  a  hier- 
archy of  priests  known  as  druids,  and  professed, 
as  Gaul  has  always  professed  in  a  manner  which 
seems  ^necessity  to  her  people,  specific  dogmas 
the  adherence  to  which  was  guaranteed  by  pen- 
alty and  the  expression  of  which  was  exclusively 
confined  to  the  priestly  caste.  Among  these 
dogmas  the  immortality  of  the  soul,  the  neces- 
sity for  sacrifice  and,  we  may  presume,  a  uni- 
versal God,  were  prominent.  A  sacrament  of 
bread  and  wine  distinguished  this  cult  and  a 
ritual  holiness  attached  to  certain  objects  and 
shrines,  as  the  mistletoe  among  vegetables,  and 
the  Grotto  of  Chart  res  among  places. 

The  reader  must  here  note  the  surprising 
continuity  of  French  institutions,  a  continuity'  the 
like  of  which  is  not  to  be  discovered  in  any 
other  part  of  the  Western  world.  Indeed  it 
would  seem  as  though  the  prodigious  revolu- 
tions in  philosophy  which  in  ancient  times  made 
Gaul  Christian  and  in  modern  times  have  moved 
her  to  a  great  though  perilous  experiment  in 
democracy,  did  little  but  re-color  the  substan- 
tial, framework  of  the  nation,  and  that   under 
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every  regime  national  unity,  a  priestly  caste, 
affirmed  dogma,  and  the  sanctity  of  special 
shrines  distinguished  the  nature  of  this  people. 

From  very  early  times  the  shore  where  the 
Gallic  quadrilateral  touches  the  Mediterranean 
had  been  colonized  by  the  merchants  of  the 
East,  Greek  and  Semitic;  and  indeed  the  aspect 
of  this  fringe,  its  climate  and  produce,  apart 
from  its  exceptionally  political  history,  differenti- 
ated it  from  the  rest  of  the  country.  Again,  the 
Gallic  hordes  had  overflowed  the  Alps  and 
largely  occupied  the  valley  of  the  Po.  Again, 
there  were  presumably  spots  (as  the  Plain  of 
Alsace)  where  the  quadribteral  was  intercepted 
by  invaders  of  another  stock.  But  as  we  have 
seen  in  the  preliminary  essay,  the  quadrilateral 
of  Gaul  is  the  permanent  habitation  of  the 
population  with  the  history  of  which  these 
notes  deal,  and  that  population  first  attains 
historical  importance  with  the  invasion  and  con- 
quest of  Julius  Caesar.  This  conquest  occupied 
eight  years,  from  58  to  50  b.  c.  It  was  marked 
by  many  vicissitudes,  the  climax  of  which  was 
the  great  re\'-olt  of  Vercingetorix,  which  waa 
finally  crushed  at  Alesia,  Had  Caesar  failed 
in  this  attempt  one  can  not  say  that  the  Roman 
power  would  have  been  diminished  or  t!hat  of 
the  Gauls  extended;  it  was  fundamentally 
never  more  than  a  struggle  between  civilization 
and  barbarism,  corresponding  to  the  struggle 
undertaken  later  less  thoroughly  and  with  less 
success  by  Charlemagne  against  the  Germanic 
tribes. 

As  it  was,  the  conquest  of  Gaul  affords  such  a 
field  for  the  extension  of  civilization  as  has 
never  before  or  since  been  afforded  to  its  exten- 
sion in  the  history  of  the  Western  world.  For, 
first,  the  «Hinterland»  thus  acquired  was  in 
every  way  suited  to  the  extension  of  civilizing 
power,  with  a  perfect  climate,  a  very  fertile 
soil,  a  numerous  and  highly  intelligent  popu- 
lation; secondly,  by  an  accident  without  which 
the  Roman  Empire  could  never  have  come  into 
existence,  the  Gaul  was  not  only  suited  to  the 
reception  of  Roman  civilization,  but  avid  of  it. 
Within  three  generations  of  Caesar's  great  ex- 
periment, the  whole  vast  territory  was  Roman, 
and  more  thoroughly  penetrated  by  Roman 
laws,  tongue,  feelings  and  manner  .than  any  alien 
territory  has  been  before  or  since,  with  the 
habits  of  the  conqueror. 

Indeed  there  are  but  two  examples  in  all 
history  of  a  success  of  this  kind:  that  of  the 
Spaniards  in  the  New  World,  and  this  of  the 
Romans  in  Gaul.  But  the  Spanish  success, 
remarkable  as  it  is,  does  not  compare  with  the 
Romanization  of  France.  It  has  achieved  a  less 
complete  civilization;  it  was  effected  at  too 
great  a  distance  from  the  metropolis. 

Other  military  adventures  of  the  sort  have 
cither  spread  a  language  or  veneered  a  district 
with  a  governing  class,  without  fundamentally 
changing  its  daily  customs.  Such  was  the  Hel- 
lenic conquest  of  the  Near  East  and  such  was 
the  Roman  conquest  of  Northern  Africa,  in 
neither  of  which  were  the  local  dialects  extin- 
guished or  the  local  religions  uprooted.  As 
for  the  commercial  empires,  the  Carthaginian, 
the  Venetian  or  the  English,  it  is  not  in  their 
genius  to  impose  their  will  upon  subject  peo- 
ples or  to  transform  these  into  something  after 
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their  own  image ;  nor  have  they  commonly  made 
the  error  erf  attempting  a  task  so  uncongenial  to 
their  forces. 

This  Romanization  of  Gaul,  the  most  com- 
plete, and,  in  a  manner,  the  most  miraculous  of 
historical  revolutions,  endures  in  its  effect 
plainly  to  the  present  day,  and  upon  it  more 
than  upon  any  other  one  historical  phenomenon, 
the  pattern  of  Western  Europe  has  been  based : 
its  bishoprics,  its  ritual,  its  law,  its  philosophy 
and  its  social  organization.  The  municipality, 
with  its  elected  council,  European  kingship,  the 
legal  class,  the  village  with  its  lord  and  its 
praedial  serfs — all  these  proceed  from  the 
Romanized  town  and  the  Roman  agricultural 
estate,  not  so  much  as  they  appear  in  their 
original  Italian,  but  rather  as  they  appear  in 
their  later  Gallic  form. 

Some  200  years  after  the  Roman  pacification 
was  complete,  the  preaching  of  the  Christian 
religion  in  Gaul  began  to  achieve  its  remark- 
able success.  Legend,  and  even  to  some  extent 
recorded  history,  shows  us  the  leaven  of  this 
new  philosophy  at  work  much  earlier:  thus  the 
famous  martyrdom  at  Lyons  took  place  as  early 
as  the  middle  of  the  2d  century,  and  the  saints 
who  there  suffered  were,  through  Irenaeus 
their  priest,  in  touch  with  the  Apostolic  period, 
for  Irenaeus  was  the  disciple  of  Polycarp,  and 
Polycarp  of  St.  John.  But  it  was  from  the 
middle  of  the  3d  to  the  middle  of  the  4th  cen-j 
tury  that  the  true  revolution  in  Gallic  thought' 
as  distinguished  from  these  sporadic  origins 
was  effected.  And  from  the  middle  of  the  4th 
century  Gaul  becomes,  as  it  has  since  remained, 
the  chief  scene  of  the  struggle  between  the 
Faith  and  its  opponents. 

The  Monastic  Institution,  Eastern  in  origin, 
was  then  established  by  the  efforts  of  St.  Martin 
in  the  West,  to  produce,  after  centuries,  the 
university  upon  one  hand  and  upon  the  other 
the  representative  system.  Again,  it  was  then  in 
the  middle  of  the  4th  century  that  the  munici- 
palities identical  with  the  sees  of  Bishops  begin 
to  take  on  a  social  importance  whi^h  has  made 
them  ever  since  pivots  upon  which  French  de- 
velopment has  turn-d.  And  it  is  significant 
that  about  the  same  time  the  old  tribal  names  of 
districts  reappear,  attached  to  these  municipali- 
ties. By  far  the  greater  part  of  French  towns 
to-day  bear,  not  their  Roman  but  their  second 
tribal  name. 

Coincident  with  the  conversion  of  Gatil  and 
its  organization  as  a  complex  and  highly  effi- 
cient clerical  hierarchy  (which,  beginning  in  the 
4th  century,  became  within  a  hundrei  years 
the  framework  of  the  whole  community  and 
the  only  structure  capable  of  outlf .sting  the 
dissolution  of  the  Roman  world)  came  the 
phenomenon  loosely  and  accurately  called  «the 
invasion  of  the  Barbarians.* 

There  was  in  fact  but  one  true  invasion, 
and  that,  to  the  honor  of  Europe,  was  utterly 
defeated.  It  was  the  Mongolian  invasion  under 
Attila.  Even  this  was  provoked  by  the  use  of 
Mongolian  soldiers  in  the  Roman  armies.  He 
penetrated  with  his  enormous  host  to  within 
sight  of  the  walls  of  Orleans,  fell  back  to  the 
great  dusty  plains  north  and  east  of  Chalons,— 
probably  much  where  the  camp  now  stands. 
He  had  with  him  and  was  joined  V-^verv  eleL 
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ment  of  disorder  and  of  chaos:  German  tribes, 
and,  we  may  presmne,  the  fugitive,  the  criminal, 
and  the  broken  men  of  that  declining  period. 
Opposed  to  them  were  all  the  forces  of  order 
and  they  were  victorious.  But  it  was  the  last 
organized  effort  of  Rome,  and  within  fifty 
years  a  local  chieftain  was  to  assume  power  in 
Northern  Gaul  without  so  much  as  assuming 
the  titles  of  Roman  officialdom. 

The  wealthier  and  the  more  self-conscious 
the  Roman  Empire  grew,  the  more  defined  its 
social  opportunities,  the  more  ancient  and  fixed 
its  customs  and  the  more  beneficent  the  religion 
which  its  civilization  had  to  offer,  the  more 
did  it  attract  the  perpetual  infiltration  of  Bar- 
barians from  beyond  the  pale.  The  process  may 
be  compared  to  the  increase  of  potential  which 
is  created  by  the  storing  up  of  a  head  of  water, 
or  any  other  contrast  of  positive  with  negative 
in  physical  forces.  With  every  succeeding  gen- 
eration there  was  less  and  less  temptation  or 
need  for  the  Roman  to  seek  adventure  outside 
the  Roman  pale.  The  towns  were  growing  in 
magnitude,  the  Roman  order  had  existed  so 
long  and  with  such  splendid  success  as  to  be 
apparently  eternal.  Conversely,  there  was  not 
a  Barbarian  within  a  month's  march  of  the 
border  who  was  not  by  an  irrestible  gravita- 
tion drawn  towards  the  enjoyment  of  such 
privileges.  Some  small  proportion  of  the  more 
abject  savages  were  attracted  by  the  mere 
opportunity  of  loot.  These  were  easily  defeated, 
though  the  watch  against  them  was  a  constant 
care  and  harassment.  They  included  the  few 
pirates  of  the  North  Sea  and  the  cannibal  inhabi- 
tants of  Scotland.  The  vast  majority  of  the 
Barbarians  were  not  of  this  kind.  They  were 
men  thoroughly  acquainted  with  the  advantages 
of  Roman  citizenship,  men  many  of  whom 
(in  the  case  of  some  groups  the  majority  of 
whom)  had  served  in  the  Roman  armies  and 
who  desired  the  privilege  of  being  Roman  rather 
than  the  fruits  of  destroying  the  only  civili- 
zation they  could  conceive.  Moreover,  the  total 
number  was  small,  and  especially  small  were 
the  numbers  of  those  who  achieved  political 
success.  First  of  these  in  the  history  of  Gaul 
come  the  Salian  tribe  of  whose  confederation 
was  that  limited  and  fairly  definite  '■ice  which 
still  inhabits  the  district  immediately  to  the 
north  and  west  of  the  Waloon  belt  of  French 
and  Belgian  Flanders.  The  social  and  even  the 
military  organization  of  Northern  Gaul  was  in 
dissolution,  when,  in  481  a  lad  whom  history 
calls  Clovis  and  whose  actual  name  may  have 
been  spelled  in  any  one  of  twenty  barbaric 
fashions,  inherited  the  leadership  of  this  little 
clan.  Five  years  later  as  a  boy  of  20  he  led 
them  across  the  border,  defeated  another  body 
of  Barbarians,  organized  as  Roman  soldiery, 
and  through  the  organization  of  the  Church,— 
notably  of  the  great  See  of  Reims,  was  per- 
mitted to  occupy  executive  rank.  It  must  not 
6e  imagined  that  this,  more  than  any  other  of 
the  numerous  small  incursions  of  the  time, 
violently  struck  the  imagination  of  contempo- 
raries, still  less  that  it  affected  the  general  life 
of  the  people.  Writs  were  issued,  taxes  col- 
lected, civil  and  religious  ceremonies  performed 
in  the  same  way,  whether  the  man  nominally  at 
the  head  of  the  Executive  in  a  province  or  a 


district  happened  to  have  been  born  within  ot 
without  the  Roman  pale.  For  quite  two  cen- 
turies this  distinction  had  been  of  little  import- 
ance. The  new  features  accompanying  the  end 
of  the  5th  and  beginning  of  the  6th  centuries, 
were  merely,  first,  the  advent  of  a  certain  though 
small  number  of  independent  warriors  who 
could  not  be  fitted  into  any  known  part  of  the 
Roman  organization  (and  who  were  not  tech- 
nically legionaries  nor  technically  Roman  offi- 
cials), and  secondly,  the  break  down  of  the 
provincial  system.  City,  in  the  lack  of  a  cen- 
tral power,  stood  apart  from  city,  each  looking 
to  its  own  affairs.  And  any  petty  chieftain,  such 
as  Clovis  was,  would  claim  to  gather  taxes» 
issue  writs,  enjoy  the  luxury  of  the  palace,  not 
as  the  governor  of  one  definite  traditional  dis- 
trict, but  of  just  so  many  municipalites  as  he 
had  troops  under  him  to  occupy.  It  goes  with- 
out saying  that  these  newcomers  at  once  accepted 
the  religion  of  the  civilization  they  found,  as 
they  did  every  other  of  its  habits.  There  was 
however,  one  feature,  which  seems  to  us  of 
supreme  importance,  and  which  the  Roman  civ- 
ilization of  that  date  seems  to  have  regarded 
with  indifference :  this  was  the  feature  of  popular 
language.  Semitic  dialects  lingered  unmolested 
in  Northern  Africa  at  this  time.  And  it  was 
a  matter  of  regret  to  no  one  or  even  of  cur- 
iosity to  the  learned,  whether  such  a  man  as 
Clovis  or  Theodoric  could  or  could  not  express 
himself  in  Latin.  Latin  was  the  only  possible 
tongue  for  the  work  of  government,  for  the 
law  courts  and  for  literature.  A  thousand 
dialects,  Celtic  in  Britain,  Iberian  in  the  Pyr- 
enees, Teutonic  in  the  Rhine  Valley,  Punic  in 
Africa,  which  diversified  popular  speech,  played 
no  greater  part  in  the  life  of  the  time  than 
private  tastes  in  reading  or  in  cooking  do  to- 
day. Yet  the  existence  of  such  dialects  has 
warped  and  distorted  the  history,  especially  of 
Gaul,  in  that  many  historians  of  imperfect 
information,  reading  every  sentiment  of  their 
own  time  into  the  past,  have  seen  in  language 
the  test  of  a  society,  and  as  we  shall  discover 
in  a  moment,  have  even  made  of  such  a  figure 
as  Charlemagne  a  sort  of  modern  German  noble- 
man. 

In  this  Gaul  then,  which  remained  as  purely 
Roman  as  bef6re,  with  no  perceptible  admix- 
ture of  new  blood,  and  with  no  change  in  the 
methods  of  government  save  a  gradual  weaken- 
ing and  coarsening  of  them,  Clovis  established 
himself  in  executive  power  over  the  munici- 
palities of  the  North  and  East;  having,  that 
is,  the  right  to  issue  writs  in  his  name,  to  gather 
the  dwindling  taxes,  and  to  reserve  for  his 
part  the  luxuries  and  the  honors  traditionally 
incident  to  the  position  of  a  great  Roman  offi- 
cial. For  more  than  a  century,  till  the  advent 
in  628  of  Dagobert,  the  great-great-grandson  of 
Clovis,  this  local  executive  power  is  as  vague 
and  changeable  as  can  be.  It  depends  upon 
personal  prowess  in  battle.  Now  the  petty 
kinglet  in  the  North  stretching  his  nominal 
power  almost  to  the  Pyrenees;  now  the  whole 
territority  is  divided  among  brothers;  now 
there  is  an  alliance  with  other  Teutonic  chief- 
tains of  the  Burgundian  or  Visigoths  in  other 
parts  of  the  territory;  now  for  a  moment  the 
whole  is  united  again  in  one  hand.    Save  as 
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concerned  landmarks,  the  lives  of  these  Kings 
are  unimportant.  The  social  fact  underlying 
the  whole  business  is  the  dissolution  of  one  por- 
tion of  the  Roman  organization  and  the  sur- 
vival of  another.  The  portion  which  dissolved 
and  whose  instruments  of  power  became  first 
nominal,  then  merely  legendary,  was  the  central 
authority  and  the  army  upon  which  it  had  re- 
posed. The  portion  which  survived  and  which 
even  increased  in  strength  as  the  darkness  of 
the  time  deepened,  was  the  municipality,  and 
above  all  the  clerical  organization  based  upon 
the  municipality. 

Meanwhile,  like  any  great  body  that  has 
gone  through  a  sharp  readjustment  of  condi- 
tions, the  western  districts  of  the  Roman  Em- 
pire by  the  7th  century  began  to  organize  a 
new  and  a  debased  but  yet  a  stable  life.  The 
conditions  were  these:  Britain  had  been  for 
more  than  a  hundred  years  quite  cut  off  from 
the  Roman  world  and  the  Eastern  half  of  it 
nearly  ruined  by  pirates.  Africa  had  been  over- 
run by  every  sort  of  wastrel,  escaped  slaves, 
nomads  of  the  desert,  starving  peasants,  and 
criminals,  gathered  round  a  small  nucleus  of 
wandering  Teutonic  Barbarians  called  Vandals. 
It  had  been  temporarily  regained  by  the  Im- 
perial power,  but  was  never  again  the  orderly 
and  civilized  province  which  it  had  been  for 
700  years,  and  was  destined  in  the  next  century 
to  be  permanently  effaced  by  the  Arab  inva- 
sion. In  Spain  and  in  Gaul  the  Roman  munici- 
pality endured,  and  little  bands  of  Teutonic 
raiders  had  established  their  chieftains  as  nom- 
inal heads  of  the  Executive  power.  Men  had 
settled  down  to  this  conception  of  .the  world 
as  to  the  obliteration  of  the  old  central  author- 
ity; they  were  long  used  to  seeing  upon  their 
parchments  the  curious  names  of  Germanic  ori- 
gin which  had  replaced  those  of  the  Emperors, 
letters  and  arts  had  so  declined  that  the  past 
had  become  a  fixed  standard  of  excellence,  the 
attainment  of  which  was  despaired,  when  the 
ruins  of  the  old  Roman  order  began  to  group 
themselves  again  into  something  of  a  stable 
(though  of  a  coarsened  and  much  lowered)  civi- 
Uzatton  which  is  generally  called  that  of  the 
Dark  Ages.  And  by  an  historic  accident  this 
civilization  was  nowhere  fully  preserved  save 
in  Gaul. 

This  accident  was  the  successful  Moham- 
medan invasion  of  Spain,  a  catastrophe  which 
left  Gaul  the  only  intact  Christian  unit,  and 
therefore  the  only  seed  plot  in  which  the  tradi- 
tion of  civilization  could  hold  its  own  and  be 
preserved. 

Britain  was  hardly  yet  re-christianized,  and 
civilization  had  but  just  begun  to  strike  its  new 
roots.  Theodore  had  but  just  organized  the 
Church  in  that  island,  and  it  was  still  a  mass 
of  little  warring  districts,  when  Taric  landed 
upon  the  shore  which  still  retains  his  name 
under  the  Rock  of  Gibraltar,  in  711.  In  two 
years  the  Mohammedans  were  at  the  foot  of 
the  Pyrenees,  and  the  whole  intervening  plateau 
with  its  Roman  municipalities,  its  organized 
hierarchy,  its  European  traditions  of  900  years, 
was  subject  to  the  Asiatic. 

The  consequences  of  this  disaster  were 
enormous.  The  Western  Mediterranean,  the 
common  highway  by  which  Roman  influence  has 


welded  all  Western  Christianity  together,  was 
henceforward  Mohammedan.  Its  islands  were 
open  to  perpetual  invasion,  many  of  them  to 
regular  occupation  (the  Balearics  were  not  re- 
covered by  Christendom  for  over  500  years!); 
every  seaport  which  had  escaped  actual  conquest 
was  open  to  perpetual  insult;  Italy,  already  a 
mass  of  independent  localities,  now  lay  as  to  its 
southern  half,  open  to  influences  the  most 
antagonistic  to  those  of  Rome;  Rome  itself 
might  henceforward  almost  be  called  a  fron- 
tier town;  the  balance  of  the  great  provincial 
system  was  destroyed,  and  a  general  observer 
of  history  who  should  not  be  acquainted  with 
what  was  to  follow  might  imagine  that  after 
this  blow  (Christian  civilization  and  all  the  tra- 
ditions of  Rome  and  the  West  could  not  but 
perish.  As  a  fact,  by  a  process  with  which 
this  paper  has  not  to  deal,  the  indomitable 
energy  of  the  Spaniard  reconquered  the  Iberian 
Province  and  slowly  re-established  the  civiliza- 
tion which  we  now  enjoy.  The  debt  we  owe  to 
the  crusading  spirit  of  Spain  is  not  calculable; 
but  for  it  there  would  not  to-day  be  what  we 
call  Europe;  its  learning  and  its  religion  would 
have  perished.  As  it  was,  for  many  hundred 
years,  with  Britain  hardly  civilized,  Spain  lost 
and  Italy  distracted,  Gaul  remained  to  the  close 
of  the  Dark  Ages  the  one  intact  remnant  of 
Europe. 

Meanwhile  there  had  been  proceeding  in  Gaul 
itself  a  transformation  in  the  nature  of  political 
authority  which  was  destined  to  have  very  wide- 
reaching  effects.  The  spirit  of  the  municipali- 
ties, organized  afid  aided  by  the  Bishops,  had 
restored  a  conception  of  National  unity,  and  the 
Prankish  Kings  were  at  the  head  of  diat  unity, 
the  nominal  centres  from  which  a  political 
power,  debased  but  still  Roman,  proceeded. 
These  kings  were  manifestly  unequal  even  to  the 
moderate  task  of  governing  the  decline  of  civili- 
zation. The  great  landowners  who  formed  by 
this  time  an  intimate  mixture  of  Roman  and 
German  families,  grew  more  and  more  impor- 
tant as  communications  became  more  difficult. 
Chief  among  these  land-owning  families  was  one 
which  had  acquired  an  hereditary  position  of  pre 
dominance  in  the  palace.  This  family  had  origi- 
nated in  a  Roman  noble  of  the  territory  of  Nar- 
bonne,  nearly  300  years  before,  but  as  was  the 
case  with  nearly  every  other  great  Roman  ter- 
ritorial family  of  Gaul,  there  had  been  continual 
intermarriage  with  families  of  German-stock, 
and  prior  to  the  Mohammedan  invasion  of  Spain 
this  family  is  found  having  its  principal  seat  in 
that  one  of  its  many  estates  which  lay  in  the 
eastern  part  of  Gaul  in  the  boundary  of  Ger- 
man-speaking territory.  It  was  therefore,  in 
the  language  of  the  time,  an  Austrasian  family, 
for  the  French  monarchy  was  roughly  divided 
into  Neustrian  or  Western,  and  Austrasian  of 
Eastern,  though  these  divisions  did  not  corre- 
spond to  anything  in  rac6  or  language,  but  were 
convenient  categories  in  which  to  reckon  die 
topography  of  the  scattered  estates.  This  fam- 
ily was  already  virtually  ruling  in  the  plact  of 
the  king  when  the  great  head  of  it,  Charles,  led 
the  combined  Gallic  forces  against  the  Moham- 
medan invaders  who  had  passed  the  Pyrenees 
in  732.  This  horde  of  Asiatics,  crossing  various 
parts  of  the  chain  of  mountains  but  proceeding 
mainly  by  the  middle  road  of  the  Imus  Pyre- 
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naetts,  sacked  the  cities  of  southern  Gaul,  were 
turned  northward  by  the  resistance  of  Toulouse, 
passed  through  Poitiers  and  were  marching 
upon  Tours  and  the  North  when  Charles  M artel 
< Charles  the  Hammer)  met  them  on  the  plateau 
of  Dissay  about  half-way  between  the  two  towns. 
Their  force  was  completely  destroyed  and  Europe 
was  saved.  The  son  of  Charles,  Pepin,  was  sUll 
more  patently  the  head  of  the  State,  though  for 
several  years  he  refused  to  accept  the  crown; 
and  it  is  under  him  that  Gaul  appears  as  the 
protector  of  the  Papacy,  an  institution  which 
French  military  power  was  to  support,  continu- 
ously  for  the  next  five  hundred  years.  It  was 
not  only  at  the  call  of  the  Gallic  municipalities 
and  the  hierarchy,  but  also  by  the  direct  sanc- 
tion of  the  Pope  that  Pepin  in  752  accepted  the 
crown.  He  died  in  768,  leaving,  as  was  so  con- 
stantly the  barbaric  custom  of  the  time,  political 
authority  divided,  between  his  two  sons  Charles 
and  Carloman;  the  latter  died  in  771,  and 
Charles,  now  29  j^ears  old,  became  the  sole  ruler 
of  the  great  territory  which  was  now  the  only 
unbroken  piece  of  the  ancient  empire,  and  the 
only  one  subject  to  any  sort  of  central  authority; 
around  it  upon  all  sides,  in  Britain,  in  the  Ger- 
man Marches,  in  the  southern  Valleys  of  the 
Pyrenees  and  of  the  Asturias,  in  Northern  and 
Central  Italy,  was  a  confused  mass  of  petty 
lordships,  and  beyond  that  again  the  external 
belt  of  enemies  of  the  Christian  faith  and  Chris- 
tian civilization,  the  savages  of  Scandinavia  and 
of  Central  Germany,  the  Mohammedan  power 
of  the  South.  The  great  Charles,  therefore, 
whose  title  in  history  is  Charlemagne,  stood  upon 
ihe  defensive,  as  it  were,  throughout  his  long 
and  glorious  life,  holding  an  island  of  Christen- 
dom against  the  pressure  of  these  external 
forces.  His  defence  was  successful,  and  that 
long  respite  permitted  Christendom  to  accumu- 
late just  so  much  strength  as  was  sufficient  in 
the  next  century  to  repel,  though  hardly  to  re- 
pel, the  final  assault  of  the  anti-Christian  power. 

The  reign  of  Charlemagne  extends  over  46 
years,  43  of  which  he  enjoyed  as  sole  sovereign 
after  the  death  of  his  brother,  and  during  the 
last  14  of  which  he  had  mounted  to  that  mirac- 
ulous position  which  earned  him  the  title  of 
Emperor  of  the  West  and  has  caused  him  to  fill 
not  only  the  legends  of  Europe,  but  also,  as 
with  an  original  light,  all  the  .beginnings  of 
modern  European  history.  His  period,  there- 
fore, is  one  of  the  many  of  which  we  can  say 
that  the  uninterrupted  presence  of  one  man  at 
the  head  oi  a  State  for  a  long  period  gives  that 
period  a  peculiar  unity  and  significance.  This 
is  often  true  when  the  man  is  merely  a  symbol ; 
it  is  particularly  tnie  in  a  semi-barbaric  con- 
dition of  society,  when  the  man  happens  also 
to  be  of  military  virtue  and  a  successful  war- 
rior. That  the  personal  character  of  Charle- 
magne determined  this  wonderful  episode  in 
French  history,  it  would  be  an  exaggeration  to 
say.  but  that  personal  character  made  the  epi- 
sode possible :  these  40  years  and  more  are  full 
of  his  individual  effort,  and  thejn  have  somc- 
thim?  oersonal  and  epic  about  them,  like  the 
eras  which  lie  behind  recorded  history  at  the 
ortcin  of  every  civilization.  . 

He  was  26  when  his  father  died.  Before  he 
was  30  he  had  determined  tO  extwd  civiliza- 
tion into  the  Saxon  forests,  and  he  had  begua 
to  do  so.    In. his  32d  year  he  crossed  the  Alps; 


in  his  33d  (in  774)  he  destroyed  the  power  of 
the  Lombards  in  Italy,  and  for  the  second  time 
confirmed,  as  his  father  had  con&rmed,  the  tem- 
poral power  of  the  papacy.  The  next  year  he 
was  back  again  in  North  Germany,  and  the  next 
year  again  in  Italy  once  more;  the  year  after 
thati  for  the  third  time,  he  was  conquering 
among  pagans  of  Saxony,  and  this  time  received 
at  least  the  oath  of  their  reltKtant  allegiance. 
The  next  year  he  was  off  again  over  the  Pyre- 
nees, negotiating  with,  pressing  back,  harassed 
by,  but  checking,  the  Mohammedans.  The  Sax- 
ons rose  behind  him;  he  hurried  North  again. 
In  781  he  is  yet  again  in  Italy.  He  was  not  40, 
and  these  first  14  years  of  his  had  been  as  full 
of  violent  and  successful  war  as  were  the  first  ia 
years  of  Napoleon.  This  elegy  of  rapidity  and 
success,  backed  by  a  sort  of  renaissance  of  the 
Gallic  spirit,  so  powerfully  struck  the  imagina- 
tion of  the  time  as  to  make  him,  even  in  that 
period  of  rapid  decay  or  transformation,  the 
necessary  leader  of  a  united  Christendom.  It  is 
from  these  swarming  campaigns  that  the  first 
new  songs,  ^  or  rather  epics,  of  our  modem 
Christian  civilization  drew  their  inspiration, 
notably  from  that  check  or  defeat  of  his  rear 
guard  in  the  pass  of  the  Imus  Pyrsfenaeus  as  he 
was  retreating  from  Spain,  a  disaster  in  which 
his  nephew  Roland  died,  and  from  whose  mem- 
ory sprang  the  noblest  of  Christian  poems,  the 
^Song  of  Roland.^  On  Christmas  Day  of  the 
year  800  the  culmination  oi  these  campaigns  saw 
him  crowned  in  Rome  by  the  Pope,  Emperor  of 
the  West.  The  old  title  thus  revived  was  but 
a  symbolic  name.  He  himself  couM  exercise 
central  and  imperial  power  in  a  manner  only 
distantly  resembling  the  old  Roman  model  upon 
which  his  title  was  based;  and  in  the  century 
that  succeeded  him  that  title  became  little  more 
than  a  name  But  it  can  be  said  with  regard 
to  the  title  itself  and  to  his  individual  occupa- 
tion of  it,  that  it  revived  just  before  the  mem- 
ory of  such  an  institution  would  have  decayed, 
the  tradition  of  an  Europe  united  under  a  mili- 
tary head.  That  tradition  has  never  wholly  dis- 
appeared, and,  fantastic  as  such  a  prophecy  may 
seem  to-day,  the  future  may  very  possibly  see 
it  revived. 

The  remaining  years  of  his  life,  though  all 
around  the  frontiers  of  his  empire  the  last  eff-^rt 
of  anti-Christian  forces  was  ready  to  be  made, 
were  full  of  a  sort  of  tranquillity  and  splendor 
which  the  insufficient  knowledge  of  the  time 
might  vaguely  compare  to  the  ancient  authority 
of  Rome.  He  died  28  Jan.  814,  at  the  bei^nning 
of  his  72d  year,  and  was  buried  exactly  upon 
the  confines  of  the  two  languages  which  he 
spoke,  upon  the  limits  of  the  civilization  which 
he  had  preserved,  in  the  old  Roman  waterirg- 
place  of  Aquae,  called  since  his  time  Aix-la- 
Chapelle,  his  favorite  residence.  There,  in  a 
church  lonsr  since  rebuilt,  tmder  the  influence  of 
mediafval  French  architecture,  he  still  lies,  sur- 
rounded by  modern  architecture  more  appalh'n^ 
than  tnost  that  is  to  be  discovered  even  in  the 
rapid  Industrial  development*  of  North  Ger- 
many in  our  time. 

The  experiment  to  which  Charlemagne  had 
devoted  such  energy,  and  in  which  he  had 
achieved  such  success,  turned  out  both  at  the 
time  and  in  the  judgment  of  long  future  gen- 
erations far  more  than  he  or  his  coadjutors  had 
intended    The  vigorous  and  united  symbol  of 
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C3iristian  and  civilized  Government  which  his 
re^gn  had  afforded  served  as  a  bridge.  It  pre- 
vented Christendom  from  too  much  forgetting 
(though  it  necessarily  largely  forgot  and 
blurred)  its  Roman  origins,  and  it  afforded  also 
a  halting  place  to  which  the  Trials  and  the  new 
youth  of  Europe  could  look  back  in  succeeding 
centuries.  The  rei^n  of  Charlemagne  is  like  a 
holiday,  or  like  a  light  in  the  night.  It  breaks 
the  continuity  of  the  dark  ages,  and  largely 
through  his  intellectual  vigor  enables  us  to  un- 
derstand the  transformation  of  Europe  from  the 
antique  to  the  modern. 

In  spite  of  these  qualities  in  the  time,  the  vital 
forces  of  Gallic  civilization  were  still  declining. 
Men  built  less  well  and  thought  less  well  from 
year  to  year,  and  when  the  omnipotent  Chief  of 
this  military  episode  had  died  in  814,  there  broke 
upon  what  was  left  of  civilization  the  heaviest 
storm  it  had  hitherto  endured.  In  that  storm 
Europe,  and  therefore  its  surviving  centre  in 
Gaul,  was  nearly  overwhelmed. 

The  pafi^an  tribes  of  Scandinavia,  a  fresh 
horde  of  Mongols,  a  renewed  splendor  in  Islam, 
all  fought  together  against  the  Christian  name. 
It  was  a  far  stricter  ordeal  than  were  the  bar- 
barian invasions  of  the  5th  century;  indeed, 
there  was  but  little  relation  between  these  in- 
filtrations of  that  period  and  the  savage  attack 
of  this.  The  numbers  wefe  far  larger,  the  op- 
posing forces  of  civilization  were  far  weaker, 
knowledge  and  discipline  by  which  alone  civ- 
ilized men  can  resist  barbarians  were  at  their 
lowest  ebb. 

The  issue  had  already  been  joined  in  the 
British  Islands  by  the  beginning  of  what  are 
known  as  the  ^Danish  Invasions.^  Some  3Q 
years  after  the  death  of  Charlemagne  it  menaced 
what  was  left  of  the  Christian  continent,  and 
with  the  close  of  the  oth  century  it  came  to  a 
climax.  In  that  whirlwind  two  things  of  vast 
importance  to  the  future  of  Europe  occurred. 
This  first  was  the  military  success  of  a  Chris- 
tendom absolutely  united  in  religion;  the  non- 
Christian  was  beaten  off  by  men  of  one  faith 
and  one  ritual  and  of  one  immutable  manner 
of  thinking.  The  second  was  that  so  much  was 
forgotten  and  so  many  traditions  lost  in  the 
stniggle  as  to  necessitate  the  growth  of  a  new 
society.  It  is  in  this  close  otthe  pth  century 
that  the  old  owners  of  the  land,  mamly  Roman 
or  Gallic  in  ancestry,  become  territorial  lords. 
It  is  in  this  period  of  darkness  and  upheaval 
that  the  long  process  of  independence  is  at  last 
achieved,  and  that  the  village  communities  with 
their  chiefs  finally  adopt  those  groupings  for 
self-defense  which  are  later  called  the  Feudal 
System,  and  it  is  in  this  period  that  the  sub- 
conscious national  groups  of  Europe  take  on 
conscious  form. 

Two  ^ints  of  Western  Europe  determine  the 
struggle  m  favor  of  our  tradition  and  of  Europe. 
These  are  the  southwest  of  England,  Somerset- 
shire and  Berkshire,  in  which  Alfred  outlasted 
the  savage  invader  and  finally  defeated  him; 
and  Paris,  where,  just  before,  the  local  forces 
had  beaten  back  the  same  enemies  in  a  mem- 
orable siege  in  885. 

The  second  alone  concerns  these  lines. 

To  understand  the  city  of  Paris  is  essential 
to  anyone  who  would  understand  the  history  ol 
France.  The  town  has  played  for  a  thousand 
years  the  same  part  in  the  Government  of  that 
country  that  the  English  governing  class  or  plu- 


tocracy have  played  in  Britain  since  the  Re- 
formation. Thence  have  orders  proceeded; 
thither  has  intelligence  flowed,  and  there  has 
been  fixed  that  specialized  organ  of  administra- 
tion, round  which  all  national  development  gath- 
ers, and  which,  though  it  has  many  names  in 
many  polities,  is  a  necessary  nucleus  to  every 
great  nation. 

Paris  had  risen  to  its  great  position  through 
the  waterways  of  northern  France.  In  the 
breakdown  of  Roman  order  the  disuse  of  the 
roads  and  the  collapse  of  the  posting  system 
had  increased  the  importance  of  the  rivers  in  a 
nexus  of  which  the  city  found  itself,  and  from 
the  last  Roman  emperors  it  had  maintained  a 
sort  of  special  place,  not  as  a  capital  (for  there 
was  no  sjich  thing),  but  as  a  chief  town — the 
town  of  Clovis  and  of  the  earl^  kings,  the  town 
in  which  the  early  Carlovingians  came  to  die 
and  in  whose  shrine  they  were  buried. 

The  local  chief — ^who  stood  the  siege  of  885 — 
was  by  name  Odo.  Of  the  ancestry  othis  father 
Robert  we  are  not  over  certain,  but  from  that 
father  and  his  descendants  sprang  that  line  of 
men  who  symbolized  the  rejuvenescence  of  Gaul 
when  the  struggle  was  over,  and  in  whom  cen- 
tered that  which  was  at  once  the  symbol  and 
the  organ  of  the  new  nation:  the  Monarchy. 

Robert  the  Second,  the  brother  of  Odo»  was, 
like  Odo,  elected  to  a  rough  kingship,  in  the 
contempt  which  all  felt  for  the  decaying  idea 
of  the  Carlovingian  Empire,  and  the  grandson 
of  this  second  Robert,  Hugh,  was  formally 
crowned  at  Noyon,  and  the  separation  of  French 
Government  from  the  mas$  of  Europe  was 
complete. 

From  that  moment,  for  exactly  800  years,  to 
the  assembly  of  the  nobles  under  Louis  XVI., 
the  monarchy,  retained  in  one  house,  perpetu- 
ally increasing  its  power,  is  synonymous  with 
and  develops  the  consciousness  of  the  nation. 
This  date,  987,  stands  as  the  second  landmark 
in  the  history  of  France  and  our  first  business 
before  entering  the  story  of  that  great  develop- 
ment is  to  consider  how  Gaul  looked  when  the 
first  of  its  nominal  Chiefs  was  crowned. 

Beneath  the  various  episodes  .which  have 
been  described  beneath  the  great  names  of 
Clovis,  of  Dagobert,  of  Charles  Martel,  of 
Pepin,  of  Charlemagne,  of  the  Robertian  House 
of  Paris,  whose  principal  descendant,  Hugh,  we 
have  just  seen  crowned,  a  slow  but  complete 
molecular  change  in  society  had  taken  place. 
The  old  Roman  order  had  not  only  decayed,  it 
had  also  been  internally  transformed  in  the  500 
years  which  intervene  between  the  invasion  of 
Clovis  and  the  crowning  of  the  first  French 
King*  The  slaves  of  the  old  Roman  landed 
estates,  though  still  legally  slaves,  were  no 
longer  bought  and  sold ;  they  had  become  Chris- 
tian freemen ;  the  old  Roman  landed  estate  had 
become  Christian  village  and  parish:  in  the 
breakdown  of  conamunications  and  of  learning, 
agriculture  had  become,  as  it  were,  the  sole  in- 
dustry of  men.  This  agriculture  had  grown  to 
be  neither  an  individual  nor  a  servile,  nor  what 
we  should  call  to-day  a  capitalistic  industry, 
but  a  co-operative  one.  The  old  Roman  land- 
lord was  now  no  longer  the  possessor  of  the 
whole  territory  of  a  village;  only  a  portion  was 
reserved  to  himself,  and  the  village  population 
beneath  him  had  grown  by  centuries  of  custom 
and  of  cohesion  to  security  of  tenure  and  to  fixed 
and  customary  payments  of  labor  in  the  place 
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of  that  surrender  of  all  their  energies  which 
their  former  servile  condition  had  implied.  The 
vast  mass  of  the  population*,  therefore,  lived  as 
perpetual  holders  of  land  at  a  fixed  and  cus- 
tomary due  of  labor  or  what-not  paid  to  a  local 
superior;  they  cultivated  the  fields  together, 
but  apportioned  the  result  in  proportion  to  their 
respective  holdings.  The  lord  with  his  much 
larger  holding,  as  he  was  the  richest  among 
them,  was  also  their  protector,  and,  in  a  modi- 
fied way,  controlled  by  tradition  and  by  the 
assessment  of  his  own  tenants,  their  judge.  The 
village  so  organized  was  a  microcosm  of  the 
whole  of  society.  For  centuries  the  noble  class, 
the  men  descended  from  the  old  Gallo-Roman 
owners  of  land  and  of  slaves,  had  tended  more 
and  more  to  regard  themselves  also  as  tenants 
whose  absolute  ownership,  though  absolute,  was 
part  of  a  social  system  involving  superiority, 
social  and  executive,  in  some  g^reater  man 
among  their  number.  They  had  coalesced  in 
groups,  usually  under  the  largest  landowner  of 
the  district,  during  the  pressure  of  the  Bar- 
barian wars;  the  man  owning  but  one  or  two 
villages  would  «recommend  himself »  to  some 
local  man  owning  ten  or  more,  and  he  in  turn 
to  some  very  wealthy  personage  of  the  country- 
side who  had  accumulated  by  marriage  or  in- 
heritance the  dues  and  the  lord's  portion  of, 
let  us  say,  a  hundred  villages.  And  long  before 
the  Carlovingian  line  was  extinguished  or  the 
new  Capetian  line  was  acknowledged,  society 
had  become  a  complicated  territorial  system 
with  the  tenants  of  the  village  dependent  upon 
but  secure  under  the  village  lord,  and  with  the 
village  lords  forming  indeed  one  noble  class, 
but  arranged  in  a  hierarchy  of  dependence 
from  the  small  man,' who  was  but  lord  of  one 
village,  through  the  big  local  man  of  the  coun- 
tryside, up  to  the  overlord  of  a  whole  province. 
What  determined  the  size  of  these  provinces  it 
would  be  impossible  to  say;  some,  like  Nor- 
mandy, were  but  an  old  Roman  division  which 
had  maintained  its  boundaries;  others,  like  the 
March,  in  the  centre  of  France,  were  vague  to 
a  degree,  built  up  of  intricate  local  traditions 
and  customs,  and  in  dispute  with  their  neigh- 
bors for  all  except  the  very  centre  of  their  do- 
minion. Some  were  quite  small,  little  more  or 
less  than  a  bishopric  in  extent;  others  were 
virtually  independent  kingdoms,  like  Brittany; 
but  of  all  it  was  true  that  they  formed  the  true 
sub-units  in  the  general  national  unity.  The 
particular  house  which  had  been  given  the  S3rm- 
bolical  and  nominal  headship  of  the  nation  un- 
der the  title  of  King,  were  the  dukes  or  local 
overlords  of  the  Isle  de  France,  a  territory  of 
which  Paris  is  the  centre  (they  were  the  lords 
of  Paris,  as  we  have  seen),  and  which  extends, 
roughly  speaking,  for  three  days*  march  round 
the  city.  To  this  house,  once  the  head  of  it  was 
crowned,  the  other  great  houses  swore  fealty, 
thus  completing  the  hierarchic  system  which  in 
its  complete  later  and  legal  form  was  called 
feudal.  It  must  not  be  imagined  that  the  sys- 
tem was  as  yet  symmetrical,  even  in  theory. 
Not  all  the  efforts  of  the  lawyers  during  the 
next  three  centuries,  the  nth,  12th,  and  13th, 
while  it  was  still  quite  vigorous,  could  make  a 
thing  of  such  obscure  and  natural  origin  sym- 
metrical. But  the  general  arrangement  of  so- 
ciety, the  small  farmer  secure  on  his  holding 
nnder  his  lord,  that  lord  under  a  wealthier  man 
oi  the  same  countryside,  he  again  under  a  Duke 


or  Count  of  the  whole  province,  and  he  again 
swearing  fealty  to  the  King,  who  was  the  sym- 
bol of  the  National  unity,  is  the  great  social 
fact  we  must  keep  in  view  if  we  are  to  appre- 
ciate the  development  of  modern  France  out  of 
the  Dark  into  the  Middle  Ages. 

This  family,  the  overlords  of  the  Parisian 
centre  who  had  been  crowned  King,  for  a  cen- 
tury did  nothing  but  accumulate  in  their  hands 
more  and  more  manors,  and  cultivate  by  an  in- 
stinct those  remaining  forces  of  civilization,  the 
municipalities  and  the  Church,  which  every- 
where unconsciously  strove  to  reproduce  the  old 
Roman  order  which  had  so  nearly  disappeared 
in  the  Dark  Ages.  To  Hugh,  in  996,  succeeded 
his  son  Robert ;  to  Robert  again  in  1031,  his  son 
Henry;  to  Henry,  in  1060,  his  son  Philip,  and 
to  Philip,  at  the  opening  of  the  12th  century, 
succeeded,  first  in  actual  and  next  in  theoretical 
kingship  as  well,  his  son  Louis,  «the  Fighter,* 
with  whom  a  new  expansion  of  the  power  of 
the  Crown  begins. 

•  Thus  four  men,  each  in  direct  succession,  each 
crowned  coadjutor  during  his  father's  lifetime, 
each  arriving  at  the  throne  in  the  vigor  of  his 
manhood,  for  well  over  a  hundred  years  secured 
the  continuity  of  the  new  experiment  None 
save  Hugh  was  remarkable  for  domination; 
Robert  rather  for  piety,  Henry  for  a  quiet 
tenacity,  Philip  for  debauch;  but  all,  to  some 
extent  in  spite  of  themselves,  were  accumula- 
tors of  territorial  wealth  and  influence,  and  ev- 
ery social  influence  of  the  new  time  worked 
upon  their  side.  That  time,  the  nth  century, 
was  one  in  which  the  energies  of  Christendom 
suddenly  awoke.  No  new  forms  were  discov- 
ered for  it,  the  old  architecture  continued,  the 
old  customs  were  observed ;  but  everything  from 
the  Rhine  to  the  Atlantic,  and  from  the  Tagus 
to  the  Channel,  was  boiling  with  a  vigorous 
and  novel  life  destined  to  bring  forth  the  Mid- 
dle Ages.  The  advance  from  the  Pyrenees 
against  the  Mohammedan  begins  in  the  genera- 
tion just  after  Hugh  Capet's  crowning,  and  the 
entry  of  the  Christians  into  Toledo  is  eflFected 
within  that  hundred  years.  It  is  the  time  when 
the  curious  phenomenon  of  cross-breeding,  the 
vigorous,  unique  but  ephemeral  «Norman»  race 
comes  into  being,  spreads  civilization  through 
England,  conquers,  unites,  administers,  and  for- 
ever attaches  to  Europe  and  separates  from 
Oriental  influence  the  South  of  Italy  and  Sicily. 
It  is  the  time  when  consonant  to  the  necessities 
of  such  new  vigors  and  such  new  light,  the 
Christian  Church  redefines  its  unity,  cleanses 
and  organizes  all  its  machinery,  and  imposes  a 
working  discipline  under  the  advice  and,  at  last, 
the  papacy,  of  Gregory  VII. 

Many  new  phenomena  advance  in  parallel,  all 
connected  with  the  general  advance  of  the  time, 
but  each  following  its  own  path.  Architecture 
does  not  change,  but  is  everywhere  pursued 
with  magnitude  and  vigor;  men  are  still  igno- 
rant of  the  world  outside  the  Western  Christian 
unity,  but  although  definite  learning  has  not  yet 
been  organized,  curiosity  is  wide-awake;  and 
the  municipalities  which  h^d  remained  so  long 
anomalies  in  the  agricultural  system,  osseous 
relics,  as  it  were,  of  the  old  Roman  structure, 
begin  again  to  live  everywhere  by  an  inde- 
pendent life.  The  new  roads  are  not  yet  built; 
men  still  march  along  the  old  decayed  Roman 
highways,  or  make  use  of  the  river  systems  or 
of  the  sea;  land  is  not  yet  bought  and  sold; 
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no  universities  are  yet  in  existence;  no  Gothic 
arch  has  yet  been  built;  vernacular  speech  is 
but  a  tentative  beginning,  unknown  in  England, 
very  local  and  disparate  in  France,  in  the  Span- 
ish kingdoms  and  in  Northern  Italy;  no  repre- 
sentative system  has  yet  met  (save  among  the 
clergy),  but  all  these  things,  the  representative 
system,  the  Gothic  architecture,  the  universities, 
vernacular  literature,  are  in  seed  and  are  germi- 
jiating  during  the  nth  century.  The  outcome 
of  these  various  energies,  their  climax,  and  at 
the  same  time  the  event  by  which  they  were  to 
be  made  fruitful,  was  the  Crusade.  The  long 
example  of  the  tightin^  in  Spain,  coupled  with 
the  unrest  of  the  multitude  and  with  the  criti- 
cal condition  of  the  Eastern  pilgrimage,  had 
kindled  a  flame,  and  there  poured  out  in  suc- 
cessive hordes,  mainly  from  Gallic  territory,  a 
host  on  the  march  for  Jerusalem,  the  latter  and 
organized  portion  of  which  must  have  been  as 
numerous  as  that  with  which  Napoleon  invaded 
Russia,  the  unorganized  forerunners  of  which 
may  have  numbered  a  million  souls.  Estab- 
lished by  the  papal  sermon  of  Urban  II.  in  1095, 
equipped  in  the  next  year  in  the  Summer,  they 
trailed  out  in  a  prodigious  raid  of  over  2,000 
miles,  and  three  years  later,  15  July  1099,  the 
remnant  that  had  survived  or  persevered 
stormed  Jerusalem  and  established  for  close 
upon  a  century  the  curious  French  experiment 
of  a  Christian  outpost  against  Asia,  established 
in  French  castles,  defended  (in  such  a  climate!) 
by  French  armor  mounted  upon  French  horses, 
in  the  isolated  belt  of  Palestme  and  of  the  Le- 
vantine coast. 

The  effect  of  that  march  was  overwhelming; 
the  sudden  expansion  of  experience,  the  awak- 
ening of  the  mind,  which  accompanied  it,  pro- 
duced the  Middle  Ages.  And  when  from  iioo 
to  ins  such  lords  as  had  not  established  them- 
selves in  the  East  returned  to  Gaul,  they  dis- 
covered the  monarchy  renewed,  and  the  Na- 
tional movement  in  full  strength  under  the  vig- 
orous personality  of  Louis,  who,  though  the 
first  of  that  name  in  the  Capetian  line,  called 
himself,  in  memory  of  the  Carlovingians  and  of 
the  Merovingians,  «the  Sixth,»  The  towns,  the 
hierarchy,  the  populace,  everywhere  seconded 
this  re-founder  of  the  monarchy,  and  when  he 
died,  in  1137,  his  son  Louis  succeeded,  heir  to 
an  executive  power  which  was  no  longer 
founded  upon  territorial  possession  nor  merely 
the  nominal  feudal  bond  between  the  great  over- 
lords, but  possessed  a  military  power  of  in- 
numerable garrisoned  fortresses,  of  a  legal  cor- 
poration actively  allied  to  the  Crown,  and  of 
market-towns  and  great  cities  which  throughout 
the  territor3r  of  Gaul  were  prepared  increasingly 
to  insist  with  every  new  generation  upon  the 
power  of  the  King  of  Paris  in  whom  they  saw 
the  living  figure  of  the  nation. 

Now,  at  the  end  of  the  first  third  of  the  12th 
century,  France  and  Europe  were  fully  awake. 
A  whole  g:eneration  had  grown  up  accustomed 
to  territorial  expansion  (it  was  a  generation 
since  the  Christians  had  entered  Toledo  and  a 
generation  since  the  first  Christian  kinjr  of 
Hungary  had  died;  a  generation  since  civiliza- 
tion had  re-entered  England  and  a  generation 
since  the  first  Crusade  had  brought  the  West 
into  touch  again  with  the  East  and  had  begun 
again  to  teadi  the  Christians  of  the  Mediterra- 
nean the  uses  of  the  sea.  It  was  a  generation 
since  the  papacy  had  become  a  free  and  self- 


organized  thing,  elected  from  within  the  hier- 
archy, and  a  generation  since  unity  of  discip- 
line had  been  established  throughout  the  West 
by  the  powerful  will  of  Gregory  VII). 

The  first  effect  of  the  new  life  was  the  awak- 
ening of  intellectual  discussion,  and  of  this  dis- 
cussion France,  and  Paris  in  particular,  were 
the  seat  It  turned  upon  the  fundamental  prob- 
lem of  all  philosophy,  the  reality  of  ideas.  It 
had  for  protagonist  Saint  Bernard  upon  the  or- 
thodox side,  and,  in  a  manner  which  pretended 
to  compromise  but  which  was  really  opposing, 
the  brilliant  genius  of  Abelard  upon  the  side 
that  would  have  led  to  schisms  and  perhaps  at 
last  to  the  negation  of  God.  That  debate  con- 
sciously or  unconsciously  is  still  in  progress; 
the  affections  and  sympathies  of  the  two  parties 
are  to-day  much  the  same.  Out  of  it  arose  as 
its  first  fruit  the  University.  Paris  began  to 
found  those  colleges  and  to  group  them  into 
that  united  organism  which  soon  became  the 
great  European  model  for  the  collegiate  urn-* 
versity.  Parallel  whh  the  growth  of  a  new 
curiosity  caxne  in  the  same  place  and  from  the 
same  people  the  marvelous  symbol  of  Gothic 
architecture.  Suger,  the  abbot  of  St.  Denis,  the 
friend  and  counsellor  of  King  Louis  VL,  and  in 
a  sense  the  guardian  of  his  son,  was  the  first 
to  light  the  flame.  The  south  tower  of  his 
fagade  is  the  first  bit  of  true  Gothic  in  Europe. 
The  same  masons  who  had  built  it  in  their 
youth  might  have  lived  in  their  late  manhood 
to  see  the  beginning  of  Notre  Dame;  and  with 
Notre  Dame,  the  first  great  Gothic  building  of 
Northwestern  Europe,  the  style  was  fixed. 

All  this  movement  and  advance  corresponded 
to  the  reign  of  Louis  VIL,  the  son  of  Louis 
VI.,  and  to  that  middle  period  of  the  preceding 
century  which  is  marked  by  «the  Second  Cru- 
sade,' and  in  which  it  was  increasingly  felt  that 
the  French  hold  on  Palestine  was  doubtful  and 
precarious.  This  reign  was  of  great  length;  it 
stretched  from  1137  to  1180;  its  central  episode, 
the  Crusade,  was  undertaken  upon  the  news  of 
the  fall  of  the  frontier  fortress  of  Edessa;  it 
occupied  the  two  years  from  1147  to  1149,  con- 
sisted in  a  futile  attempt  to  take  Damascus,  and 
did  little  other  than  weaken  the  prestige  of  die 
Christian  name  in  the  East. 

As  has  already  been  pointed  out,  not  only 
the  Crusades  but  the  new  movement  and  ex- 
pansion of  Europe,  the  refiowering  of  civiliza- 
tion had  necessarily  helped  the  growth  of  the 
power  of  the  Crown;  that  power,  apart  from 
the  ceaseless  support  of  the  clergy,  the  lawyers 
and  the  towns,  reposed  upon  two  territorial 
bases,  the  King's  political  position  as  superior 
over  the  great  provincial  lords,  and  the  King's 
economic  position  as  private  lord  over  a  num- 
ber of  manors  and  countrysides.  In  the  first 
of  these  he  could  grow  only  by  the  growth  ol 
an  idea,  but  in  the  second  he  could  grow  in  a 
material  and  actual  manner.  Already  the  cru- 
sading movement  had  led  in  Louis  VI.'s  time  to 
the  crown's  becoming  direct  lord  of  the  province 
of  Berri,  and  thus  obtaining  direct  possession 
of  a  district  south  of  the  Loire,  and  in  a  vast 
number  of  minor  cases,  only  a  certain  propor- 
tion of  which  even  are  recorded,  the  commercial 
and  military  movement  of  the  time  was  letting 
isolated  manors  and  lordships  fall  by-  escheat, 
by  confiscation,  bj^  disputed  possession,  and  in 
general  by  the  active  presence  and  effort  or  the 
lawyers,  into  the  King's  hands;  and  with  every 
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new  step  in  the  power  of  the  kingship,  the  con- 
acJousness  and  unity  of  the  nation  increased 
also. 

An  accident  coming  immediately  after  the 
second  Crusade,  an  accident  which  for  the  mo- 
ment seemed  to  check  the  rise  of  the  Capetian 
house,  proved  within  half  a  centuiy  the  main 
^ctor  of  its  deRnite  establishment  The  heiress 
of  the  crown  of  England,  Matilda,  the  grand- 
daughter of  the  Conqueror,  and  widow  of  the 
German  Emperor,  had  married  the  lord  of  the 
great  province  of  Anjou.  Her  son,  Henry, 
landed  as  a  boy  in  defense  of  his  mother's  rights 
against  Stephen  of  Boulogne  who  had  contested 
the  English  succession  and  was  acknowledged 
heir.  In  11 54,  therefore,  by  various  relation- 
ships Brittany,  Anjou,  and  other  lordships,  were 
in  the  hands  of  a  young  and  vigorous  soldier 
who  also  became  King  of  England  and  Doke 
of  Normandy.  Or,  to  put  it  as  the  French  law- 
yers saw  it,  the  Dukes  of  Brittany  and  Nor- 
mandy, the  Count  of  Anjou,  etc.,  were  all 
merged  in  one  person,  and  that  person  was  the 
powerful  King  of  England.  Nor  was  this  all: 
The  vast  territories  of  Aquitaine,  a  feudal  over- 
lordship  which,  roughly  speaking,  comprised  all 
the  southwest  of  France,  had  ended  in  the 
hands  of  an  heiress,  Eleanor;  the  male  succes-^ 
sion  had  ^iled.  Eleanor  had  first  been  mar^ 
ried  to  Louis  VH,  of  France,  and  had  accom- 
panied him  on  his  crusade;  her  desperate  char- 
acter had  led  to  a  divorce,  and  immediately 
upon  its  pronouncement  at  Rome,  Aquitaine, 
after  its  momentary  union  with  the  crown  of 
Paris,  fell  into  the  hands  of  this  same  young 
claimant  to  the  crown  of  England,  for  the  di- 
vorced woman  married  him.  The  position, 
therefore*  on  Henry  II/s  accession  was  this: 
that  the  feudal  lordships  of  all  Gallic  territory 
west-  of  a  line  drawn  roughly  from  the  centre 
of  the  Pyrenees  to  the  neighborhood  of  the 
mouth  of  the  Somme  were  in  the  hands  of  one 
man,  and  that  man  the  King  of  England.  In 
pure  theory  the  French  crown  stood  as  it  had 
stood  before :  it  was  still  overlord  of  the  whole, 
and  Henry  of  England  had  to  do  homage  sep- 
arately for  each  province;  but  in  practice  three 
things  gravely  modified  this  theory.  First,  the 
united  control  of  territories  which  in  the  aggre- 
gate formed  two-thirds  of  French  territory; 
seconcUy,  the  fact  that  these  two-thirds  included 
the  maritime  and  commercial  portion  of  every 
single  great  French  river  (Rouen,  Nantes,  Bor- 
deaux, were  all  within  Henr3r*s  boundaries)  and 
thirdly,  the  complication  by  which  these  mari- 
time provinces  were  in  the  hands  of  an  island 
king.  There  is  little  doubt  that  if  the  relation- 
ship had  endured  for  a  couple  of  generations, 
its  theoretical  side  would  have  weakened  to 
such  a  degree  that  the  Capetian  power  would 
have  dwindled  to  a  shadow  and  very  soon  a 
Plantagenet  would  have  ruled  in  Paris.  It  did 
not  endure.  When  Louis  VII.  died  in  1180  he 
was  succeeded  by  his  son  Philip  Augustus,  a 
man  in  whom  the  energies  and  the  clear  judg- 
ment of  this  new  birth  of  civilization  seemed 
to  centre.  It  is  evident  that  from  the  bepn- 
ning  of  his  reign  Philip  Augustus's  great  object 
was  to  destroy  the  overwhelming  position  of 
the  House  of  Anjou.  Fissures  were  opened  in 
the  great  fabric  by  the  perpetual  revolts  of 
Henry's  sons  under  the  impulse  of  their  mother, 
a  curse  to  her  second,  as  she  had  been  to  her 
first,  husband.    The  fall  of  Jerusalem  in  1187 


led  to  a  third  crusade.  The  old  king  Henry 
died;  his  son,  Richard  I.  of  England,  still  nom- 
inally the  Lord  of  all  these  territories,  went  to 
the  rescue  of  thfe  Holy  Land  as  did  Philip  Au- 
gustus himself.  Richard  was  imprisoned  on  his 
return;  the  French  king  intrigued  to  prolong 
that  imprisonment,  and  though  he  failed^  for- 
tune was  on  his  side  when  Richard  I.  died  at 
the  siege  of  a  castle  in  1199,  leaving  England 
and  all  the  French  lordships  to  his  brother  John. 
The  opportunity  afforded  by  John's  character 
was  exceptional;  his  premature  regency,  his 
license,  the  envy  aroused  by  his  cultivation  and 
his  prowess,  united  a^inst  him  the  feudal  aris- 
tocracy of  England.  The  claims  of  Arthur,  his 
nephew,  the  heir  to  Brittany,  and  in  strict  right 
his  senior  in  succession  to  all  the  territories, 
coupled  with  complaints  due  to  his  marriage 
with  the  betrothed  of  the  Count  of  la  Marche, 
and  the  rising  of  Poitou,  gave  Philip  Augustus 
a  pretext  for  summoning  John  as  feudal  infe- 
rior to  clear  himself  before  a  court  of  his  peers. 
He  failed  to  do  so;  his  land  was  declared  for- 
feit; the  claims  of  Arthur  were  pressed.  This 
was  in  1202.  In  the  war  that  followed  young 
Arthur  was  captured  and  shortly  afterwards 
disappeared.  John  was  accused  of  the  murder, 
and  the  powerful  armies  of  Philip  were  sup- 
ported by  the  general  indignation  of  Europe. 
By  the  end  of  1205  Only  a  few  towns  near  the 
seacoast  remained  in  the  hands  of  the  English 
king.  Though  the  physical  conquest  of  the 
Angevin  territories  was  thus  achieved,  the  vic- 
tory was  not  really  ratified  till  121^  In  that 
year  John,  the  best  diplomatist  of  his  age,  ral- 
lied against  Philip  Aug[ustus  all  the  forces  which 
it  was  possible  to  bring,  moral  and  material, 
into  the  field.  The  Count  of  Flanders,  against 
whom  Philip  Augustus  had  resolutely  set  the 
Roman  municipalities  of  that  district,  the  Ger- 
man Emperor,  and  the  sympathy  of  the  papacy 
were  marshalled  in  this  critical  month  of  July 
against  the  French  Crown.  Philip  Augustus 
won  a  decisive  victory.  It  was  not  only  a  de- 
cisive victory  for  the  French  Crown  at  that 
moment,  it  was  one  of  the  very  few  battles  in 
which  history  may  be  said  definitely  to  have 
marked  the  success  or  failure  of  a  great  his- 
torical cause,  and  it  affirms  for  600  years  the 
power  of  the  French  monarchy  and  for  a  much 
longer  and  indefinite  period  the  unity  and  exist- 
ence of  the  French  nation.  It  had  also  its  re- 
action upon  England,  for  the  aristocratic  in- 
surrection against  John  was  emboldened  by  this 
defeat  of  his  to  press  on  to  the  consummation 
of  Magna  Charta. 

Meanwhile  yet  another  factor  had  entered 
into  the  rapidly  growing  consolidation  of  the 
Capetian  hegemony.  The  Albigensian  Crusade 
had  been  undertaken  and  had  succeeded. 

Contact  with  the  East  has  invariably  produced 
upon  Western  Europeans  an  effect  which  may 
be  compared  with  the  effect  of  a  spell,  and  usu- 
ally of  a  maleficent  spell.  Its  effects  may  be 
clearly  observed  in  those  modem  nations  which 
have  the  misfortune  to  be  intimately  mixed  (es- 
pecially if  their  governing  class  is  intimately 
mixed)  with  the  Asiatic.  Oriental  customs  and 
vices  and  Oriental  weakening  of  Eluropean 
health  enter  in  with  too  much  Iraowledge  of  the 
East  The  Crusades,  now  a  century  old,  had 
cast  such  a  spell  over  the  highly  civilized  town- 
ships of  the  South  of  France,  and  a  confused 
mass   of  Oriental   customs   whose  origins  or 
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nucleus  had  in  the  town  of  Albi  overspread  the 
County  of  Toulouse  and  its  surrounding  terri- 
tory.   The  danger  grew  with  startling  rapidity; 
the  Pope  called  against  it  the  military  power  of 
the   overlord,   the    Northern   barons    especially 
answered  the  call;  the  fight  began  in  1208,  and 
the  re-establishment  of  Christian  unity  and  civ- 
ilization was  effected  within  four  years.     This 
campaign,  which  in  the  eyes  of  contemporaries 
was  mainly  a  campaign  for  the  unity  of  the 
health  of  Christendom,  has  for  these  notes  the 
particular   importance   that   it   converted   what 
was     already  a  nominal  into  a  real  supremacy 
of  the  power  of  Paris  over  the  southern  por- 
tions of  Gaul.    The  date  1215  may  be  taken  as 
the  term  of  all  this  development    England  was 
now   pledged   to   an   aristocratic  policy   which 
would  weaken  the  growth  of  a  great  civilized 
state.    The  Lateran  Council  had  affirmed,  in  its 
most  determined  form,  the  framework  of  me- 
diaeval Catholicism,  the  Capetian  crown  had  tri- 
umphed over  all  its  enemies  at  Bouvines,  the 
South  was  definitely  in  the  grip  of  the  mon- 
archy; and  on  the  southern  frontiers  of  Spain 
the  great  and  successful  fight  of  Navas  de  Tolo- 
sas  had  extinguished  forever  the  threat  of  the 
Mohammedan.    Henceforward  Islani  dwelt  only 
upon  sufTcrance  between  the  extreme  boundaries 
of  Andalusia..  In  Paris,  the  Louvre,  the  symbol 
of    the   established    monarchy    was   built,    and 
round  the  city  the  great  new  wall,  built  at  civic 
expense,  was  the  symbol  of  that  new  mediaeval 
civilization  which  was  in  a  wa^  the  resurrection 
of  the  Roman  municipality.    The  university  was 
chartered  and^  activQ ;   the  epoch  of  the   13th 
century,  the  climax  of  the  French  race  and  cer- 
tainly the  climax  of  European  development  be- 
tween the  Dark  Ages  and  the  Renaissance,  had 
come  to  flower.     Philip  Augustus  died  in  1223. 
The  three  short  years  of  his  son  Louis  VIII. 
were    mainly    distinguished    for    a    triumphant 
march  through  the  South,  and  in  1226  the  per- 
sonality who  stands  most  for  the  13th  century 
in  Europe  and  in  France,  that  of  St.  Louis,  the 
i^randson  of  Philip  Augustus^  was  seated  upon 
the  throne. 

He  was  but  a  child,  under  the  tutelage  of  his 
mother,  Blanche  of  Castille,  but  even  during  the 

Ceriod  of  her  guardianship,  which  was  troubled 
y  civil  war,  as  such  minorities  invariably  were, 
the  power  of  the  Crown  was  but  the  more  con- 
firmed; and  from  the  time  when  the  King  was 
of  a^e  until  he  undertook  in  1248  his  first  cru- 
sade, there  was  established  by  example  and  by 
vigorous  action,  so  absolute  a  strength  in  the 
monarchy  that  all  the  defeats  and  vicissitudes 
of  the  next  200  years  were  unable  to  shake  it. 
It  had  acquired  a  sanctity  that  was  almost  leg- 
endary and  an  actual  force  which  made  it  co- 
incident with  the  National  life.  The  crusade  of 
St.  Louis  was  directed  against  E©T>t,  for  Pal- 
estine was  now  a  dependency  of  Cairo  and  the 
recovery  of  the  Hoty  Land  could  only  be  ac- 
complished by  the  reduction  of  the  Mohamme- 
dan power  upon  the  Nile.  The  five  or  six  years 
during  which  the  effort  lasted  were,  upon  the 
whole,  unsuccessful.  St  Louis  returned  in  12S4 
with  a  vastly  increased  reputation,  by  far  the 
chief  figrure  in  Europe,  but  there  remained  of 
the  old  French  garrisons  in  the  Levant  nothing 
but  a  few  port  towns  at  the  mercy  of  occasional 
sieges,  and  doomed  to  ultimate  capture.  The 
t6  years  that  followed  were  years  of  quiet  and 
successful    administration,    during    which    the 


most  interesting  experiment  was  that  in  which 
St.  Louis,  after  defeating  Henry  III.,  the  Eng- 
lish King  in  the  South,  granted  him  a  narrow 
territory  in  that  region  as  the  price  of  what  was 
imagined  to  be  a  lasting  peace.  The  Kin^ 
though  long  past  his  50  years,  was  moved  in 
1270  to  another  crusade.  The  attempt  this  time 
was  made  against  Tunis,  but  at  its  very  incep- 
tion St  Louis  died  on  the-  spot  that  is  now 
marked  by  his  chapel  at  Carthage.  It  is  possi- 
ble that  the  expedition  to  Tunis  was  suggested 
by  the  position  of  his  brother  Charles  of  Anjou 
in  the  south  of  Italy,  for  Charles,  who  25  years 
before  had  married  the  heiress  of  Provence 
(thereby  still  further  increasing  tlie  power  of 
the  House  of  Paris)  had  been  called  in  by  the 
Pope  to  combat  the  last  efforts  of  the  German 
Empire  in  Italy,  and  held  for  the  moment^  but 
only  for  the  moment,  the  sovereignty  of  Sicily 
and  of  the  Kingdom  of  Naples.  The  massacre 
of  the  French  in  Sicily  in  1282  put  an  end  to 
his  power,  but  it  did  not  afford  any  opportunity 
for  the  interference  of  the  Empire  with  the 
papacy  or  with  the  affairs  of  the  Italian  penin- 
sula. With  the  fall  of  the  last  Hohenstauffen, 
the  mixture  of  the  Germans  in  Italian  affairs 
comes  to  an  end  forever  and  the  anarchic  welter 
-and  ill-organized  conception,  which  had  called 
itself  for  the  last  300  years  the  Empire,  meant 
nothing  more  in  future  but  a  loose  confedera- 
tion of  shifting  Teutonic  lordships.  The  Valley 
of  the  Rhone,  over  which  a  German  executive 
power  had  nominally  existed  for  so  long,  though 
not  yet  technically  subject  to  the  French  king, 
was  now  virtually  within  the  orbit  of  wMiich 
Paris  was  the  centre.  The  reign  of  Philip  III., 
son  of  St.  Louis,  from  1270  to  1285,  contains 
little  of  moment.  His  son  Philip  the  Fair,  who 
came  to  the  throne  in  this  latter  year,  marks, 
despite  evident  signs  of  internal  decay,  the 
summit  of  the  material  power  of  this  first  un- 
broken Capetian  line.  His  mother,  the  heiress 
of  Navarre,  brought  to  the  Crown  that  kingdom 
or  province.  His  long  struggle  with  the  papacy 
ended  in  the  capture  of  that  institution,  the 
election  at  Lyons  in  1305  of  Clement  V.,  and 
the  presence  at  Avignon  of  French  popes  for  70 
years.  He  had  the  strength  to  destroy  the  gross 
and  highly  dangerous  power  of  the  Templars, 
a  military  order  which  had  grown  to  be  an  im- 
mensely wealthy  secret  society  upon  which  the 
just  execration  of  the  European  populace  fell 
from  every  side.  When  he  died  in  1314  it  seemed 
as  though  no  further  advance  could  be  made  in 
the  strength  of  the  French  sovereigns.  Yet  it 
is  from  that  date,  or  shortly  after,  that  the  chief 
peril  of  the  Nation  and  of  the  House  itself  must 
be  counted.  For  Philip  the  Fair  left  three  sons: 
and,  by  a  catastrophe  hitherto  unknown  in  all 
the  three  centuries  which  had  seen  the  rise  of 
this  great  family,  a  direct  male  heir  to  the  suc- 
cession failed.  These  three  sons,  Louis  X., 
Philip  v.,  and  Charles  IV.,  each  enjoyed  a  brief 
reign,  and  each  failed  to  leave  a  son  who  should 
succeed  him.  The  whole  course  of  the  three 
reigns  covers  no  more  than  12  years,  and  the 
only  chance  of  a  direct  succession  lay  in  a  man- 
child,  John,  who  died  within  a  week  of  his 
birth.  Charles  IV.  did  indeed  leave  a  daughter, 
but  the  tradition  which  had  strengthened  for 
so  long  and  whose  example  had  been  so  glori- 
ous, by  which  a  male  heir  alone  could  succeed, 
led  through  a  curious  legendarjr  fiction  or  mem- 
ory, embodied  at  last  in  definite  constitutional 
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terms  and  called  by  the  name  of  «the  Salic 
Law,'  to  the  rule  that  only  a  man  should  suc- 
ceed to  the  throne.  The  nearest  male  heir, 
therefore,  if  this  baby  daughter  of  Charles  IV. 
were  to  be  set  aside,  was  the  first  cousin  of 
Charles  IV.,  Philip  of  Valois.  Philip  the  Fair's 
brother  Charles  had  been  granted  the  title  and 
position  of  Valois.  It  was  his  son  who  now 
laid  claim  to  and'  immediately  mounted  the 
throne  in  the  year  1328,  14  years  after  the  death 
of  his  uncle.  The  Capetian  House  had  pro- 
ceeded without  check  from  father  to  son  in  the 
virtual  control  of  the  town  of  Paris  and  the 
Duchy  of  France  for  more  than  400  years.  For 
340  it  had  held  that  position  with  increasing 
magnificence,  the  son  regularly  succeeding  the 
father,  and  crowned  in  the  father's  lifetime.  It 
had  at  last  come  to  be  the  strong  ruler  of  a 
great  and  united  nation,  a  nation  which  was 
the  centre  and  core  of  mediaeval  civilization.  It 
was  impossible  that  so  great  a  change,  though 
it  were  but  the  accession  of  a  near  collateral, 
should  pass  tmchallenged,  and  the  challenge 
came  from  Edward  III.  of  England.  There  was 
no  claim  worth  calling  a  claim  upon  his  part  to 
the  French  throne,  nor  is  it  absolutely  certain 
that  at  first  he  put  forward  the  plea  of  blood. 
To  inherit  at  all  he  would  have  to  inherit 
through  women,  and  even  so  he  did  not  stand 
first  in  the  succession.  The  policy  of  the  French 
King  in  Flanders,  his  harassing  of  the  great 
English  trade  with  the  ports  of  the  Low  Q>uh- 
tries,  afforded  a  pretext  in  1336.  In  1337  hos- 
tilities broke  out ;  in  1339  the  English  King,  Ed- 
ward III.,  quartered  upon  his  shield  the  lilies 
of  France,  which  were  not  finally  abandoned 
until  the  middle  of  the  i8th  century.  And  from 
that  year  may  be  said  to  date,  in  legal  and  her- 
aldic theory  at  least,  the  struggle  of  the  Him- 
dred  Years'  War. 

The  epoch  or  trial  upon  which  the  French 
next  entered,  that  of  the  Hundred  Years'  War, 
falls  into  two  very  distinct  parts:  In  the  first 
part,  which  corresponds  roughly  to  the  second 
half  of  Edward  III.'s  reign  in  England,  success- 
ful and  brilliant  raids  terminate  in  startling  vic- 
tories, and  the  French  crown  consents  to  abdi- 
cate a  portion  of  its  territory.  During  this  first 
part  of  the  wars,  the  armies  proceeding  from 
Britain  were  commanded  by  French-speaking 
nobles  and  a  French-speaking  King,  and  though 
the  English  language  was  in  process  of  forma- 
tion, and  an  English  national  spirit  was  already 
apparent,  the  whole  thing  was  a  chivalric  ad- 
venture based  upon  the  Gallic  model.  Then 
there  was  a  lull,  corresponding  roughly  to  the 
reign  of  Richard  II.  in  England,  during  which 
again  the  English  lose  ground. 

At  the  end  of  Richard  II.'s  reign  in  England 
the  Cadets  of  the  Royal  line,  the  House  of  Lan- 
caster, usurped  the  throne.  The  usurpation  was 
downright  and  even  cynical — ^it  was,  of  course, 
hateful  to  the  morals  of  that  time,  nor  could  the 
Lancastrians  maintain  themselves  in  power  save 
by  a  sort  of  reign  of  terror,  coupled  with  a 
strict  alliance  with  the  wealthy  and  official  class. 
Of  all  the  elements  which  had  gone  to  build  up 
the  English  oligarchy,  with  the  exception  of  the 
Reformation,  none  has  been  so  powerful  as  this 
Lancastrian  usurpation.  The  experiment  rap- 
idly led,  as  all  such  experiments  have  in  all 
countries,  to  a  foreign  diversion.  The  war  with 
France  was  renewed,  but  in  a  very  different 
manner.    The  English  king  now  claimed  a  real 


power.  He  was  an  English-speaking  king,  a  .sol" 
dier  of  extraordinary  capacity,  and  very  soon 
became,  especially  after  his  first  great  victory, 
Agincourt,  a  national  hero.  The  old  mad  king 
of  France  in  Paris  was  compelled  to  marry  his 
daughter  to  Henry  V.  of  England,  and  the 
rightful  heir  of  France,  the  Dauphin,  was 
thrust  out,  to  the  advantage  of  the  issue  of  that 
marriage,  who  became  the  English  king,  Henry 
VI.  What  followed  is  common  knowledge. 
Henry  V.  of  England  died;  a  vague  national 
sentiment  rose  throughout  French  territory,  and 
was  embodied  in  the  person  of  Joan  of  Arc 
After  one  of  those  desperate  and  foot  to  foot 
struggles  which  are  characteristic  of  French 
military  history,  the  Capetian  House  gradually 
recovered  all  the  territory  which  had  been  lost 
The  final  expulsion  of  the  last  English  garrison 
coincides,  roughly  speaking,  with  the  close  of 
the  Middle  Ages.  This  great  struggle  was  ac- 
complished within  a  few  years  of  the  develop- 
ment of  prititing  and  withm  a  generation  of  the 
discovery  of  America, 

A  recapitulation  of  the  main  dates  of  the 
Hundred  Years'  War  will  not  be  without  value 
to  the  reader. 

Philip  of  Valois  had  his  first  engagement 
'with  Edward  III.  upon  the  fall  of  Cressy  in 
1346.  The  English,  though  a  far  smaller  force, 
gained  a  complete  victory.  Immediately  after- 
wards the  town  of  Calais  fell  to  Edward  III. 
This  did  not  lead  to  any  immediate  disintegra- 
tion of  the  power  of  the  French  crown,  though 
that  power  was  gravely  shaken.  The  next 
years  were  occupied  with  the  great  plague,  the 
Black  Death,  which,  though  its  effects  have  been 
so  greatly  exaggerated,  especially  by  English 
historians,  does  form  so  deep  a  division  across 
the  history  of  Europe.  These  years  indeed, 
though  suffering  from  the  English  attack,  saw 
an  extension  of  the  power  of  the  King  of  Paris, 
for  Philip  bought  the  town  of  Montpellier  in 
the  South  and  acquired  in  full  right  a  province 
which  had  now  for  100  years  been  within  the 
French  orbit,  the  Dauphine. 

Philip  died  in  1350.  His  son,  John,  was  30 
years  old  on  ascending  the  throne.  The  truce 
which  had  been  established  between  the  two 
countries  had  come  to  an  end.  The  King  of 
England  again  took  advantage  of  the  disturbed 
state  of  France  (characterised  by  the  convoca- 
tion of  the  Northern  States  General  in  1355)  to 
push  the  attack.  In  1356  the  Prince  of  Wales, 
now  a  young  man  and  an  excellent  cavalry 
leader  (Edward  the  Black  Prince),  was  ad- 
vancing from  the  South  while  his  father  had 
sent  a  powerful  army  into  Normandy.  It  was 
again  a  small  cavalry  raid  supported  by  bow 
men  that  decided  the  issue.  The  terms  offered 
to  the  French  king  by  the  Black  Prince  were  re- 
fused, a  battle  was  engaged  near  Poitiers,  and 
not  only  resulted  in  an  overwhelming  victory  of 
the  small  English  forces,  but  in  the  capture  of 
the  French  king.  The  result  of  this  dramatic 
victory  was  the  temporary  dismemberment  of 
the  kingdom.  The  wealthy  merchants  and  Some 
part  of  the  commonalty  attempted  a  government 
under  Etienne  Marcel  at  Paris-  in  the  absence  of 
the  king,  and  convoked  the  National  Parlia- 
ment. 

In  13&)  John  in  his  captivity  consented  to 
cede  the  Southwest  in  absolute  sovereignty  to 
England,  and  for  the  first  time  in  its  history  a 
portion  of  the  territory  of  Gaul  was  separated. 
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though  temporarily,  from  the  National  sover- 
eignty. John  returned  and  died  in  1364.  In  the 
same  year  his  son,  Charles  V.,  not  quite  thirty, 
that  is,  much  of  the  same  age  as  his  father  on 
ascending  the  throne,  took  over  the  government. 
He  had  already  been  the  virtual  head  of  the 
government  for  several  years.  Under  him  du 
Guesclin,  against  the  spirit  of  the  treaty  signed 
with  England,  but  with  great  courage  and 
capacity,  attempted  the  reconquest  of  French 
territory.  A  long.  Fabian  series  of  skirmishes 
followed.  The  Spaniards  defeated  the  English 
fleet  at  La  Rochelle  and  permitted  du  Guesclin 
to  recover  Poitou  from  the  English.  Brittany, 
after  the  long  doubt  of  the  whole  generation, 
began  to  support  the  French  cause;  Edward  of 
England  in  his  old  age  landed  again,  but  his 
army  was  exhausted  by  perpetual  dilatory  tactics 
on  the  part  of  the  enemy,  it  was  virtually  de- 
stroyed as  a  fighting  force  by  disease  and 
fatigue  and  ill-organization,  and  the  old  king  of 
England  died,  after  signing  a  disgraceful  truce, 
in  1370.  Charles  V.  of  France  held  the  throne 
till  1380.  The  country  was  impoverished,  al- 
though the  ancient  power  of  the  Crown  had  re- 
vived, and  the  new  king,  Charles  VI.,  suffered 
on  his  accession  from  double  disability.  He 
came  to  the  throne  as  a  minor  and  he  had  mad- 
ness in  his  blood.  His  very  long  reign  (he  was 
upon  the  throne  for  42  years)  led  to  nothing  but 
disaster.  The  weakness  of  his  character  led  to 
a  struggle  between  two  rival  factions,  known  by 
the  names  of  their  leaders  as  the  Armagnacs  and 
the  Burgundians.  The  Duke  of  Burgundy  died 
in  1404,  but  his  successor,  John  the  Fearless, 
continued  the  struggle,  seized  the  heirs  to  the 
throne  and  virtually  governed  Paris 

The  Armagnac  faction,  now  deriving  its 
name  from  a  marriage  of  the  heir  of  the  Duke 
of  Orleans  with  the  heiress  of  that  family,  be- 
gan to  press  upon  the  Burgundian  power  and 
was  undoubtedly  favoured  by  the  people  in  gen- 
eral, and  secretly  by  the  poor  king.  The  Gas- 
cons, the  chief  military  element  on  the  Arma- 
gnac side,  were  marchmg  on  Paris,  a  civil  war 
of  the  most  desolating  kind  broke  out;  when 
the  moment  appeared  propitious  for  a  new  de- 
scent on  the  part  of  the  English  king. 

In  1415  he  landed  in  Normandy.  It  was 
originally,  like  the  earlier  wars,  a  mere  raid,  but 
it  was  far  more  successful  than  former  raids 
had  been.  Normandy  was  completely  conquered, 
after  the  utter  breakdown  of  the  French  army 
at  Agincourt,  and  finally  on  21  May,  1420,  the 
Treaty  of  Troyes  was  signed,  whereby  Henry 
V.  married  Catherine,  the  daughter  of  Charles 
v.,  and  was  declared  heir  in  remainder  to  the 
Crown,  with  his  descendants.  The  Dauphin  was 
legally  outlawed,  and  the  position  seemed  secure 
for  Henry,  when  in  1422  he  died,  succeeded  im- 
mediately afterwards  by  Charles  VI.  after  a 
reign  of  42  years.  There  immediately  began  the 
struggle  for  the  recapture  of  the  territory,  and 
that  struggle  was  successful.  Although  a  son 
had  been  born  to  Henry  V.  before  his  death, 
and  had  been  solemnly  crowned  on  his  father's 
death,  as  Henry  VI.  of  France  and  England,  at 
the  age  of  barely  12  months,  the  armies  of  the 
Dauphin  began  the  reconquest.  The  chief  ele- 
ments in  this  were  the  defection  of  Burgundy, 
and  the  appearance  of  Joan  of  Arc.  When  the 
struggle  had  continued  with  doubtful  success 
for  seven  years,  this  child  of  nineteen,  confident 
oi  a  supernatural  mission,  approached  the  court 


of  the  exiled  Dauphin — ^Chinon,  recognized  there 
by  some  supernatural  power  both  the  King  and 
various  historic  relics  presented  to  her,  relieved 
Orleans,  had  the  Dauphin  crowned  in  Rheims 
after  a  successful  march  across  country,  and  in 
general  roused  in  the  army  and  the  populace  a 
confidence  of  success.  She  was  taken  prisoner 
in  the  second  year  of  this  marvellous  career, 
outside  Compiegne,  after  being  wounded  in  her 
failure  to  capture  Paris.  She  was  sold  to  the 
English  and  burnt  alive  at  Rouen.  Neverthe- 
less the  English  garrisons  perpetuallv  retreated 
or  surrendered,  and  in  1435  the  Duke  of  Bur- 
gundy himself  abandoned  the  English  Alliance, 
and  with  that  act,  of  course,  after  the  defection 
of  so  many  of  his  supporters,  all  further  Eng- 
lish successes  became  hopeless.  A  few  garri- 
sons still  held  ottt,  notably  the  St  Michael  in 
Normandy,  but  Paris  was  taken  the  next  year, 
and  Rouen  in  1453 ;  and  when  Charles  VII.  died, 
in  1461,  the  French  territory  was  clear.  He  was 
succeeded  by  a  son  who  had  rebelled  against 
him,  a  man  approaching  40  years  of  age,  of  a 
character  dark,  intelligent  very  powerful  and 
tenacious,  deeply  religious,  and  a  little  mad, 
known  to  history  as  Louis  XL 

Louis  XL,  who  next  succeeded  to  the  throne, 
had  to  meet  a  combination  common  enough  at 
the  close  of  any  great  epoch,  coming  as  he  did 
at  the  close  of  the  Middle  Ages ;  that  is,  a  com- 
bination of  forces  which  depended  upon  the  rit- 
ual service  still  paid  to  old  names  and  old  ideas, 
but  which  only  survived  as  clumsy  anachronisms. 
In  this  case  the  forces  with  which  he  had  to 
contend  were  the  last  forces  of  feudalism.  Feu- 
dalism had  long  lost  its  vitality,  and  instead  of 
having  to  meet  a  rebellion  of  local  lords  numer- 
ous and  well-founded  in  their  localities,  he  had 
to  meet  a  combination  of  very  great  men  most 
of  them  of  blood  royal  but  depending  upon 
feudal  theories  and  technicalities  for  their  rebel- 
lion against  him.  His  own  brother,  Charles  of 
France,  the  Duke  of  Brittany,  the  heir  to  the 
Duchy  of  Burgundy,  banded  themselves  under 
the  name  of  «The  League  of  the  Public  Good,» 
won  the  battle  of  Mont  I'hery  and  proceeded 
as  they  thought  to  a  (Complete  success.  It  was 
here  that  for  the  first  time  Louis  XFs  powerful 
if  not  quite  sane  character  appeared.  He  imme- 
diately gave  way,  where  a  weaker  man  would 
vainly  have  resisted,  granted  Normandy  to  his 
brother,  made  Saint  Pol  a  Constable,  and  in 
general  did  all  that  cotild  be  done  with  the  mouth 
and  the  pen.  But  it  is  a  rule  throughout  French 
history  that  periods  in  which  the  French  execu- 
tive acts  in  this  fashion,  are  those  which  accom- 
pany an  increase  of  force  for  such  an  executive, 
and  for  the  nation.  Within  three  years  of  the 
defeat  he  summoned  his  Parliament  at  Tours. 
The  nation  as  a  whole  was  now,  as  always,  in 
support  of  the  Crown  against  the  wealthier  mer- 
chants and  the  aristocracy.  Louis  received  the 
strongest  popular  support,  he  incited  the  com- 
mercial towns  of  the  Lowlands  to  rise  against 
his  enemy  of  Burgundy,  he  organized  the  mili- 
tary force  of  Paris,  and  though  Charles  of  Bur- 
gundy, who  had  now  succeeded  to  that  throne 
and  who  is  known  to  history  as  Charles  the 
Bold,  was  still  far  stronger  than  the  French 
king,  compelled  him  to  attend  the  sack  of  Liege 
and  even  to  sign  the  Treaty'  of  Perronne  in 
which  Louis  granted  Burgundy  complete  inde- 
pendence, the  Capetian  could  not  but  win.  On 
his  return  to  France  he  summoned  an  assembly     j 
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of  the  notables,  they  denounced  the  Treaty  of 
Perronne,  and  Charles  of  Burgundy's  invasion 
of  France  which  immediately  followed  was 
checked  by  the  resistance  of  Beauvais.  Every- 
where in  the  Lowlands,  in  the  heart  of  Franc^ 
in  his  parliament  and  in  the  small  provincial 
towns,  it  was  the  Commons  who  sustained  Louis 
XL  And  the  Commons  in  France  were  begin- 
ning to  be  that  which  they  had  long  ceased  to  be 
in  England,  peasants  and  small  tradespeople. 
For  in  France  the  end  of  the  Middle  Ages  tend- 
ed to  be  democratic:  in  England  aristocratic. 

The  end  of  Louis  XI's  reign  emphasized  at 
once  his  curious  character  and  his  successful 
policy.  The  extravagance  of  his  religion,  and 
the  cruelty  of  his  revenge  were  never  more  ap- 
parent than  in  the  last  years  of  his  seclusion; 
and  yet  it  was  during  these  last  years  that  the 
death  of  Charles  of  Burgundy  in  battle  against 
the  Swiss,  gave  him  that  province.  When  he 
died  on  30  Aug.  14S3,  with  all  the  provinces  he 
had  reunited  to  the  Crown  he  governed  almost 
automatically  by  far  the  greater  part  of  the  ter- 
ritory of  modem  France-  Brittany  alone  was 
quasi-independent 

His  son  Charles  was  only  13  at  his  father's 
death,  and  the  kingdom  was  luider  the  guardian- 
ship of  his  elder  sister  Anne.  She  was  well 
served.  A  second  revolt  of  the  great  men  in 
the  kingdom  was  crushed  at  the  battle  of  Saint 
Aubin  du  Cormier,  and  five  years  later  Charles 
Vin.  having  now  freed  himself  from  his  sis- 
ter's power,  married  the  heiress  of  Brittany  and 
united  that  province  to  the  Crowa  He  next  in- 
vaded Italy  in  pursuance  to  a  claim  to  the  throne 
of  Naples.  The  military  result  was  small,  but 
the  moral  results  large.  First,  and  by  far  the 
most  important,  the  military  temper  of  the  nation 
was  given  an  opportunity  to  exercise  after  the 
long  and  successful  diploms^  of  his  father. 
Such  foreign  wars  have  always  been  of  the  ut- 
most stimulant  effect  upon  Gaul.  And  the  sec- 
ond result  was  the  introduction  into  France  of 
the  Italian  Renaissance.  When  Charles  VIII. 
died,  still  quite  a  young  man,  in  1498,  he  was 
succeeded  by  the  Duke  of  Orleans,  a  distant 
cousin  of  his,  the  great  grand-son  of  Charles 
v.,  who  was  the  nearest  male  heir-  and  who  had 
led  the  great  insurrection  of  12  years  before. 
This  prince,  among  the  most  sagacious  and  tem- 
perate of  all  European  kings,  insisted  as  a  mat- 
ter of  policy  upon  renewing  the  Breton  marriage, 
though  the  experiment  was  perilously  near  in- 
cest, continued  the  Italian  invasions,  effected  an 
alliance  with  Henri  VIIL,  marryin|;  Mary,  a 
sister  of  that  king,  and  died  on  the  nrst  day  of 
1515  with  power  more  complete,  a  territory 
more  united,  and  the  military  organisation  of 
the  kingdom  more  thorough,  than  any  of  these 
factors  in  French  history  had  hitherto  been. 
'  This  date,  the  opening  of  the  year  1515,  is  of 
such  moment  for  France  and  for  all  European 
civilization,  that  a  short  digression  is  necessary 
in  order  to  appreciate  the  change  we  are  about  to 
witness. 

The  change  which  fell  upon  Europe  in  these 
first  years  of  the  i6th  century  is  not  one  to  which 
precise  causes  can  be  ascribed :  it  was  rather  one 
of  those  whirlwinds  which  appear  to  blow  from 
without  the  field  of  material  observation  and  of 
material  causation,  though  it  is  indeed  true  that 
the  mind  of  Europe  had  been  stirring  uneasily 
and  with  increasing  force  for  three  generations 


past  The  movement  which  was  to  be  of  such 
prodigious  consequence,  and  to  which  we  owe 
the  modern  world,  took  two  forms;  the  first  of 
which  was  evidently  of  vast  moment,  the  second 
of  which  at  first  appeared  to  be  a  particular  and 
local  phenomenon.  The  first  was  an  extension 
of  human  knowledge  and  a  rediscovery  of  the 
past.  The  second  was  the  revival  of  those  inter- 
minable theological  discussions  which  had  been 
wearily  familiar  in  Europe  for  more  than  a 
century  past.  The  revival  of  learning,  the  dis- 
covery of  antiquity,  the  expansion  of  the  known 
world  and  so  forth,  for^a  hundred  years  occupied 
the  chief  energies  of  men,  but  side  by  side  with 
that  great  wave  of  change,  went  with  expanding 
force  the  theological  discussions  of  the  time, 
until  their  united  effect  was  such  as  to  split 
asunder  the  unity  of  Europe;  that  unity  has  not 
yet  been  regained,  though  it  very  nearly  was 
under  Napoleon,  and  though  the  trend  of  things 
to-day  is  to  achieve  it  at  the  expense  of  bitter 
conflicts.  When  this  enormous  result  of  petti- 
fogging theological  discussions  was  apparent, 
even  educated  men  woke  up  to  the  importance  of 
what  had  hitherto  been  a  by-product  in  the 
general  intellectual  movement  of  the  time. 

This  waking  up,  so  to  speak,  to  the  impor- 
tance of  the  religious  quarrel,  took  place  in  the 
middle  and  towards  the  end  of  the  i6th  century^ 
but  it  was  not  until  the  17th  century  had  opened 
that  the  schism  was  irredeemably  fixed  or  that 
the  division  of  Europe  into  two  camps  of  opposed 
thought  and  morals  was  reluctantly  accepted. 
This  period  of  ferment  is  covered  in  French  his- 
tory by  six  reigns.  That  of  Francis  I.,  from  151 5 
to  I547f  very  nearly  contemporary  with  the  reign 
of  Henry  VIII.  in  England,  was  occupied  with 
the  glories  of  the  Renaissance.  It  also  corre- 
sponds to  the  reign  of  the  great  Emperor 
Charles  V.,  and  covers  the  first  stage  of  the  the-* 
ological  discussions  already  alluded  to. 

The  first  ten  years  of  Francis  L's  reign  were 
occupied  with  f  oreipn  ambitions,  and  were  closed 
by  his  defeat  at  the  Battle  of  Pavia  in  1525.  He 
was  defeated,  and  only  obtained  his  liberty  with 
difficulty.  The  remainder  of  the  reign  is  con- 
cerned with  the  transformation  of  architectural 
and  every  form  of  plastic  art  under  the  inspira- 
tion of  his  court,  and  quite  late — in  1535 — it  was 
occupied  with  the  beginning  of  the  persecutions, 
an  attitude  which  is  retained  during  the  remain- 
ing twelve  years  of  the  reign.  Meanwhile,  how- 
e\'er,  as  the  middle  of  the  century  approached^ 
and  as  the  principles  of  the  Reformation  ob- 
tained hold  in  Germany,  the  French  kings  saw 
the  opportunity  for  maintaining  the  independence 
and  increasing  the  greatness  of  France,  against 
the  overwhelming  power  of  the  Hapsburg  House 
which  surrounded  them  on  every  side,  in  Spain 
as  upon  the  Rhine,  and  in  the  Low  Countries. 
This  opportunity  was  afforded  by  the  Reforma- 
tion winch  was  supported  in  Germany  as  every- 
where, by  the  squires  and  the  great  merchants, 
and  all  those  who  desired  to  break  from  the  cen- 
tral authority  of  the  Crown.  From  this  period. 
for  full  200  years,  it  was  the  constant  policy,  now 
more,  now  less  active,  of  the  French  monarchs. 
to  support  the  petty  Protestant  communities 
against  the  general  authority  of  the  Empire. 

The  next  reign,  that  of  Henry  II.,  was  im- 
bued with  this  idea,  although  the  repi'ession  oi 
the  Protestant  movement  at  home  was  con- 
tinued. 
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Charles  V.,  who  had  survived  Francis,  en- 
gaged in  war  against  that  policy,  but  was  checked 
by  the  defence  of  Metz.  At  the  end  of  the  reign, 
>n  1559,  Henry  II.  had  done  little  to  check  the 
growth  of  Protestant  feeling  in  France  itself, 
had  powerfully  aided  it  in  Germany  and  had  se- 
cured for  the  French  Monarchy  the  district  of  the 
three  bishoprics.  The  wife  of  Henry  and  the 
mother  of  the  next  three  kings  was  a  Medici- 
Catherine,  a  woman  of  singular  courage,  probably 
corrupt  in  temper,  and  certainly  in  physique.  The 
first  two  of  her  sons  to  succeed,  Francis  II.  and 
Charles  IX.,  were  not  quite  sane,  and  were  even 
more  uncertain  in  bodily  health  than  in  mental. 
The  theory  of  monarchical  government  which 
was  increasing  in  power  daily  in  the  French 
mind,  was  weakened  in  nractice  by  the  spectacle 
of  these  two  debilitated  men.  The  country  was 
in  active  quarrel  between  those  great  families 
who  sided  with  the  Reformers  and  those  who 
maintained  the  defence  of  Catholicism,  while  the 
Crown  was  at  times  nothing  but  a'  pawn  in  the 
hands  Of  either.  It  must  not  be  supposed  that 
the  division  really  lay  along  philosophical  lines. 
Nothing  was  commoner  than  for  a  man  to  appear 
first  upon  one  side  and  then  upon  the  other; 
but  the  progress  of  the  Reformation  was  produc- 
ing such  ah  effect  throughout  Europe  that  its 
principles  made  a  convenient  line  of  division 
for  warring  factions.  Meanwhile  the  populace, 
whom  these  factions  of  the  upper  class  confused, 
wef e  very  strongly  in  favor  of  the  national  tra- 
dition, and  consequently  increasingly  hostile  to 
the  Reformers.  The  feeling  became  acute  in  the 
town  of  Paris,  where  the  adherents  of  the  Ref- 
ormation were  very  wealthy  and  powerful,  and 
into  which  were  already  beginning  to  crowd 
those  who  expected  a  political  or  a  diplomatic 
career.  The  natural  jealousy  of  wealth,  coupled 
with  the  indignation  against  the  new  theories 
(which  were  openly  placarded  in  the  street, 
often  in  the  form  of  violent  insults  to  the  popu- 
lar religion)  led  to  the  explosion  known  to  his- 
tory as  the  Massacre  of  Saint  Bartholomew,  a 
piecj  of  bloodshed  which,  though  it  was  less  in 
extent  than  many,  must  rank  in  history  as  one 
of  the  great  Parisian  days  of  violence,  and 
takes  its  place  beside  the  attack  upon  the  Com- 
mune and  the  Massacres  of  September.  (See 
Bartholomew,  Massacre  of).  How  far  the 
Queen  Mother  took  advantage  of  the  popular 
exasperation  against  the  Huguenots,  it  is  quite 
impossible  to  say.  The  legend  that  the  King 
fired  a  shot  by  way  of  signal  has  been  exploded, 
bnt  it  is  probable  that  the  sjmjpathies  of  the 
Court  in  favor  of  suppressing  one  or  other 
of  the  factions  were  sufficiently  strong  to  have 
led  to  active  intrigue,  and  it  is  equally  probable 
that  the  popular  feeling  was  let  loose  by  the 
Crown. 

Whatever  the  catrses— and  they  will  never  be 
tully  determined—the  effect  of  the  Massacre  of 
Saint  Bartholomew  was  to  mak**  Protestantism 
Impossible  as  the  national  religion  of  the 
French. 

But  some  years  later  the  death  of  the  re- 
maining son  of  Catherine  de  Medici,  brother  and 
heir  to  Henrr^  HI.,  who  since  1574  had  been 
on  the  throne*  left  no  male  descendant  of  the 
Capet ian  House  save  Henry  of  Bourbon,  the 
son  of  the  Kimr  of  Nav?trre,  to  whom  he  imme- 
diately succeeded.  Now  the  House  of  Navarre 
had,   through  the  influence  of  Henry  of  Bour- 


bon's mother,  supported  the  Reformation:  not 
in  its  moral  aspect  but  as  a  piece  of  protest 
against  the  central  authorities  of  Europe.  Henry 
of  Navarre  had  no  great  attachment  to  the  sys- 
tem on  its  political  side,  none  on  its  theological, 
and  an  active  dislike  of  it  in  its  moral  aspect.  He 
was  for  his  friends  a  hearty  liver,  for  his  ene- 
mies a  libertine,  and  above  all  a  highly  success- 
ful soldier.  The  town  of  Paris  under  the  influ- 
ence of  the  family  of  Guise,  went  so  far  in  its 
hatred  of  the  Reformation  as  to  refuse  the  quite  * 
unchallengeable  claim  of  Henry  to  the  throne, 
because  his  name  v^as  connected  with  the  Prot- 
estant side,  and  because  in  the  recent  civil  wars 
those  who  were  now  the  members  of  his  army, 
had  in  the  main  been  fighting  for  the  Reforma- 
tion. Under  the  authority  of  what  was  called 
"the  League,"  Paris  refused  to  accept  Henry 
of  Navarre's  heirship  to  the  throne,  and  when 
in  15^  Henry  III.,  the  reigning  king,  had  pro- 
cured the  death  of  the  Cardinal  Guise,  and,  be- 
ing excommunicated  for  that  act,  joined  Heniy 
of  Navarre  and  took  refuge  in  his  camp,  Paris 
declared  not  only  against  the  succession  of  Hen- 
ry of  Navarre,  but  also  against  the  reigning  and 
legitimate  king. 

In  August  1569,  that  king  was  stabbed  and 
killed  by  Jacques  Clement.  Henry  IV.,  as  Henry 
of  Navarre  must  henceforward  be  called,  was 
successful  in  the  field,  but  was  unable  to  take  the 
capital;  and  his  final  admission  within  its  walls 
must  not  be  ascribed  to  purely  military  success. 
It  was  rather  his  personal  character  which  gave 
him  popularity  in  every  circle  that  he  led, 
whether  military  or  civil,  his  tenacity  and  the 
growing  absurdity  of  the  attempt  to  put  a  sub- 
ject upon  the  throne,  as  well  as  the  adhesion 
of  the  remainder  of  the  country,  that  slowly 
converted  Parisian  opinion.  Henry  IV.  was 
ready  to  meet  this  process  of  conversion  half- 
way. Within  four  years  of  Henry  III/s  death 
(in  July  1593),  he  abjured  heresy  at  St.  Denis 
just  outside  the  walls  of  the  capital,  and  next 
year  was  secretly  admitted  by  night.  The  Pope 
accepted  his  reconciliation  with  the  Church;  he 
became  immediately  popular  with  the  town  of 
Paris,  and  from  this  date  begins  his  true  reign 
over  the  French  people. 

The  first  and  most  turbulent  period  of  the 
religious  quarrel  in  France  ends  with  the  Edict 
of  Nantes,  signed  by  this  monarch  in  1598.  It 
is  a  document  of  capital  importance,  the  first  of 
the  three  great  steps  by  which  modern  religion 
has  been  affected  in  France;  the  fourth  of 
which,  though  already  imminent  in  France,  has 
not  yet  been  taken.  These  three  steps  are:  Tlie 
Edict  of  Nantes,  its  revocation  less  than  a  cen- 
tury after  it  was  promulgated*;  and  the  virtual 
secularization  of  the  State  by  the  French  Revo- 
lution. This  last  or  the  thfrd  step,  in  its  turn 
has  been  followed  by  a  reaction  towards  Cathol- 
icism which  may  at  any  moment  produce,  as  I 
have  just  said,  a  fourth  landmark  in  the  history 
of  the  French  religion ;  but  this  modern  process 
does  not  concern  these  pages. 

The  Edict  of  Nantes  was  rematkable  in  sev- 
eral ways:  It  was  tlie  first  and  almost  the  only 
document  to  grartt  religious  toleration  in  its 
time.  For  three  generations  during  which  it 
was  death  to  say  mass  in  Protestant  England,  a 
Protestarrt  in  Catholic  France  enjoyed  all  the 
facilities  0^  a  cifizetf^and  many  special  privilesres 
as  well.    The  principle  was  recognized  that  if  a    ^ 
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religion  alien  to  the  body  of  citizens  was  toler- 
ated at  all,  it  must  be  tolerated  as  a  privileged 
and  exceptional  thing.  The  Huguenot  body 
which  was  then  somewhat  more  numerous  than 
it  is  to-day,  and  may  have  amounted  to  5  per 
cent,  of  the  population,  was  not  only  permitted 
to  hold  any  office  but  was  allowed  to  organize 
its  interior  life,  to  hold  gatherings  at  regular 
intervals;  to  decide  upon  the  attitude  which  it 
should  maintain  towards  the  rest  of  the  State; 
and  even  to  possess  special  towns  as  its  places 
of  refuge.  The  settlement  was  not  wholly  suc- 
cessful, as  will  be  seen  by  what  follows;  but 
though  it  worked  under  an  increasing  strain,  it 
was  not  definitely  put  aside  until  the  reign  of 
Louis  XIV.  and  the  two  other  generations  dur- 
ing which  it  was  in  vigor,  nourished  the  small 
but  wealthy  Huguenot  body,  permitted  it  to 
strike  deep  roots,  and  to  become  what  it  still  is, 
though  it  has  dwindled  in  numbers — r  powerful 
alien  element  in  the  midst  of  the  French  State. 

With  this  date,  1598,  and  with  the  signing  of 
the  Edict  of  Nantes,  much  more  than  with  the 
end  of  the  reign,  the  next  period  of  French  his- 
tory may  be  said  to  begin. 

After  the  settlement  effected  by  the  Edict  of 
Nantes  the  energies  of  Henry  IV.  were  given  up 
as  his  temperament  demanded,  to  aggrandize- 
ment, for  it  is  remarkable  that  all  those  who  ac- 
quire power  over  the  French  are  tempted  in  a 
short  time  after  that  acquisition  to  theories  of 
military  expansion,  finding  in  their  hands  the 
best  material  in  Europe  for  such  a  purpose.  The 
plan  of  Henry  IV.  was  clear  enough,  and  though 
it  has  been  termed  immoral  was  none  the  less 
patriotic.  He  proposed  a  destruction  of  the  only 
strong  and  centralized  power  opposed  to  his 
own,  that  of  the  House  of  Hapsburg,  and  he 
would  have  accomplished  this  at  one  stroke  by 
the  use  of  a  powerful  army,  after  which  it  is 
just  possible  that  he  intended  to  assume  the 
headship  of  Europe  and  to  impose  peace.  In 
this  task  or  ambition  he  was  aided  by  the  great 
Sully,  a  man  avaricious  in  temperament,  orderly, 
careless  of  divine  things,  but  undoubtedly  cour- 
ageous. The  plan  of  the  war  was  to  help  the 
petty  German  principalities  in  their  attack  upon 
the  central  power  of  the  Emperor.  The  greater 
part  of  these  petty  principalities  were  naturally 
protestant,  for  protestantism  had  been  for  them 
the  religious  aspect  of  their  political  claim.  Ger- 
many was  therefore  supporting  them  against 
their  traditional  authority,  whether  civil  or  reli- 
gious. All  was  ready  for  the  expedition,  when 
on  14  March  1610  Henry  was  stabbed  by 
Ravaillac  on  his  way  to  visit  Sully  at 
the  Arsenal.  Many  prognostications  and 
omens  had  foretold  this  murder,  the  mo- 
tive of  which  was  the  popular  exaggeration 
that  Henry's  plot  involved  a  war  against  the 
Pope  himself  and  the  Catholic  Church.  Henry 
was  succeeded  by  his  son  Louis,  the  13th  of  that 
name,  then  in  his  minority.  The  Queen  Mother, 
Marie  of  Medicis,  was  Regent.  She  ruled  with 
great  individual  power  and  singular  energy,  but 
perhaps  with  insufficient  judgment.  And  the 
point  was  of  importance  because  all  Europe  was 
then  in  the  great  settlement  of  the  quarrel  which 
the  Renaissance  and  the  Reformation  had 
aroused. 

Roughly  speaking,  from  this  moment  the 
Protestant  nations  tend   (a)    to    become    oli- 


garchic, that  is  to  be  governed  by  a  clique  of 
wealthy  men;  (b)  to  develop  an  intense  local 
life;  and  (c)  to  deny  in  practice  and  in  theory 
the  unity  of  European  civilization;  for  instance, 
it  is  amongst  them  that  the  Jews  began  to  be 
treated  as  citizens  not  distinguishable  from  the 
Europeans  round  them.  Such  communities  as 
had  preserved  the  older  philosophy  tend,  on  the 
contrary,  to  egalitarianism :  first,  under  the  form 
of  despotic  central  powers,  later  under  the  form 
of  democratic  experience.  England,  Holland, 
the  Protestant  Swiss  cantons  and  the  Protestant 
principalities  of  Germany  and  Scandinavia,  tend 
to  oligarchy  and  all  its  consequences.  In  Eng- 
land itself  a  great  civil  war  was  about  to  brealc 
out,  primarily  oligarchic  in  its  origin,  that  is, 
having  for  its  motive  the  determination  of  the 
squires  and  the  big  shop-keepers  and  merchants 
to  govern  the  common  people  and  to  oust  the 
King.  But  France  remained  the  arena.  The 
Protestants  were  immensely  powerful;  they  had 
cities  of  their  own,  forming  as  it  were  a  state 
within  a  state;  they  were  still  very  numerous 
(forming  perhaps  a  quarter,  perhaps  a  third  of 
the  well-to-do  classes),  and  the  generation  which 
could  remember,  whether  in  France  or  ebewhere, 
the  old  unity  of  Europe  in  philosophy  and  gov- 
ernment was  dead.  The  force  of  Protestantism 
in  France  lay  of  course  upon  the  side  that  Prot- 
estantism took  all  over  Europe,  against  central 
monarchy,  in  favor  of  oligarchic  theories,  and 
of  the  independence  of  the  great  landowners  and 
of  the  great  merchants.  Had  the  first  years  of 
Louis  XIII.'s  minority  been  under  the  hands  of 
some  one  strong  man,  France  might  at  once  have 
become  the  one  thing  or  the  other.  As  it  was, 
sufficient  interval  was  allowed  for  the  Hugue- 
not theories  of  independence  to  take  root  It  was 
not  until  1617  that  Louis  XIII.,  now  in  his  17th 
year,  began  to  act  upon  his  own  initiative.  Much 
at  the  same  moment  there  appears  in  French  pol- 
itics the  great  personality  of  Richelieu  (q.  v.). 
He  was  of  the  squires  family,  by  name  du  Pies- 
sis.  He  had  been  trained  to  the  Church,  was 
poor,  but  had  sufficient  influence  to  be  made 
Bishop  at  the  age  of  22.  The  meeting  of  the 
French  Parliament  or  States  General  in  1614 
(when  he  was  not  yet  30)  had  brought  him  into 
some  prominence,  for  he  was  a  member  of  the 
House  of  the  Clergy.  Two  years  later,  in  1616, 
the  Queen  Mother  with  her  keen  Italian  eye, 
picked  him  out  for  the  ministry.  From  that 
moment  he  is  the  principal  figure  in  France.  A 
quarrel  which  Louis  XIII.  engaged  in  against 
his  mother  eclipsed  Richelieu  for  a  moment,  but 
when  that  quarrel  was  appeased  she  used  her  in- 
fluence to  have  him  made  Cardinal  (in  1622), 
and  in  1624  he  entered  the  Council  of  the  King, 
never  to  leave  it,  and  to  direct  it  during  the  re- 
maining 16  years  of  his  life  with  despotic  power. 
Richelieu,  like  all  men  who  count  in  history, 
had  a  very  simple  plan,  if  it  may  be  called  a  plaK. 
at  alL  He  was  determined  to  aggrandize  the 
material  power  of  the  nation.  He  had,  as  have 
also  all  great  men  in  history,  not  a  simple  but  a 
highly  complex  and  subtle  appreciation  of  the 
medium  in  which  he  lived.  To  him  is  due  that 
^rediscovery  of  the  national  sq^ul,»  which  in 
France  is  only  satisfied  by  unity  and  rapid  cen- 
tralized measures.  ^  He  made  short  work  of  the 
Huguenot  pretension  to  maintain  within  the 
State  a  body  of  rich  men  defying  the  authority 
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of  the  State.  He  took,  after  a  most  gallant  and 
savage  defence,  the  protestant  stronghold  of  La 
Rochelle,  in  spite  of  the  active  aid  of  foreign  ene- 
mies, whom  the  Huguenots  had  at  once  sum- 
moned to  their  aid,  and  by  the  Peace  of  Alais  in 
1629  he  destroyed  their  conspiracy.  He  left 
them,  however,  complete  liberty  of  conscience,  a 
stroke  of  statesmanship  as  wise  as  it  seemed  (at 
that  moment)  enormous  and  paradoxical  At 
that  moment  and  for  long  years  afterwards  it 
was  death  to  say  mass  in  England  and  no  Eng- 
lishman could  have  understood  the  ideas  of  tol- 
eration at  all  Neither  did  any  Frenchman  un- 
derstand it  as  an  idea,  and  Richelieu  probably 
thought  it  illogical  himself,  but  he  forced  it  on 
the  French  in  spite  of  civil  war,  as  a  measure 
of  statesmanship. 

He  was  not  content  to  destroy  the  root  of 
rebellion;  he  was  also  determined  to  destroy 
what  was  left  of  the  ambition  of  the  squires, 
apart  from  any  religious  or  philosophical  attitude 
their  class  might  have  adopted.  He  took  the  oc- 
casion of  an  excess  in  the  practice  of  duelling  to 
execute  more  than  one  great  Catholic  noble  who 
persisted  in  flouting  his  decree  against  that 
habit ;  in  a  word,  before  the  outbreak  of  the  Civil 
War  in  England,  he  had  made  of  France  one 
-united  country  in  which  the  power  of  govern- 
ment was  observed  by  all,  and  in  which  all  tend- 
encies to  oligarchy  had  been  utterly  destroyed. 

Abroad  his  policy  was  naturally  the  very 
opposite.  As  he  had  desired  to  strengthen  France, 
so  he  desired  to  weaken  her  rivals.  With  this 
object  he  ardently  supported  all  tendencies  to 
division  beyond  her  frontiers,  and  notably  the 
claim  of  the  German  Protestants  against  what 
had  a  hundred  years  ago  been  the  common  civil- 
ization of  Europe.  There  had  broken  out  in 
Germany  in  1618  the  war  known  as  the  Thirty 
Years'  War  (q.  v.)  in  which  the  small  Protes- 
tant parcels,  notably  those  whose  conversion  to 
Christianity  was  recent  and  whose  foothold  in 
European  civilization  was  still  insecure,  had  de- 
termined to  break  off  from  that  tradition  by  the 
sword.  Their  cause  was  hopeless  in  Germany  it- 
self, but  Richelieu  threw  the  whole  weight  of 
French  influence  upon  their  side.  In  about  1635 
the  Empire  and  the  old  traditions  of  unity  were 
completely  successful,  and  in  the  same  year 
France  declared  war  against  the  Empire.  The 
Spaniards  invaded  and  were  with  difficulty  re- 
pel led,  but  in  the  next  few  years  the  French 
armies  occupied  the  Roussillon  (which  is  now 
the  Department  of  the  Pyrenees  Orientales), 
and  when  Richelieu  died  in  1642  and,  some 
months  after  him,  the  King,  Louis  XIH.,  a  defi- 
nite French  success  was  approaching.  The  young, 
brave,  eccentric  and  somewhat  taciturn  prince  of 
the  blood,  Conde,  then  Duke  of  Enghien,  deliv- 
ered the  fortress  of  Rocroy  on  19  May  1643,  and 
five  years  later  in  company  with  the  great  Tu- 
renne,  he  accomplished  for  his  country  after  the 
most  striking  military  successes,  the  Peace  of 
Westphalia,  by  which,  in  1648,  the  Protestant 
principalities, — ^and  notably,  the  sandy  wastes 
whence  has  sprung  the  kingdom  of  Prussia,— 
wertf  created  independent  units,  and  the  power 
of  the  Austrian  Empire  and  of  the  old  traditional 
central  authority  in  Germany,  finally  wiped  out 
The  centre  of  the  17th  century,  like  the  close 
of  the  l6th,  and  like  the  year  15 15,  is  a  date 
apon  which  all  historical  students  should  repose. 


Another  stage  in  the  great  quarrel  was  accom- 
plished, and  the  schism  of  Western  Christendom 
was  signed  and  sealed.  Within  a  few  months 
Charles  I.  was  to  lose  his  head  and  the  English 
were  to  lose  forever  the  conception  of  monarchy 
and  perhaps  forever,  the  sentiment  of  civic  equal- 
ity. Germany,  though  destined  perhaps  ultimate- 
ly to  be  reunited,  was  for  300  years  left  torn  be- 
tween the  old  Roman  civilization  and  the  bar- 
barism of  the  North.  France,  the  agent  of  this 
vast  Protestant  establishment,  had,  so  far  as  do- 
mestic politics  were  concerned,  welded  her  uni- 
ty, re-established  her  own  traditions,  and  crys- 
tallized into  the  highly  definite  modern  form, 
which  she  not  only  preserves  to  this  day,  but 
seems  destined  to  preserve  indefinitely.  There 
was  not  yet  a  code  of  laws,  the  old  giipcrack  pre- 
tensions of  the  nobility  were  still  strong,  but  the 
whole  spirit  of  the  people  and  of  their  literature, 
had  become  again  egalitarian  and  Roman,  and 
the  destiny  of  the  next  century  and  a  half  might 
be  predicted  from  the  Peace  of  Westphalia. 

Meanwhile  Louis  XIII.  was  dead,  a  little 
child  six  years  old,  another  Louis,  his  son,  was 
upon  the  throne.  The  regency  was  again  in  the 
hands  of  a  woman,  and  when  this  great  develop- 
ment before  mentioned  was  in  process,  the  gov- 
ernment was  in  the  hands  of  Anne  of  Austria, 
the  Queen,  and  of  her  favorite,  an  Italian  of 
great  subtlety  and  low  birth,  known  to  the 
French  as  Mazarin  (q.  v.). 

Mazarin  was  not  only  lowly  bom  and  subtle; 
he  was  also  extremely  fond  of  money.  But  he 
had  all  the  Italian  conception  of  what  is  au- 
gust ;  he  had  inherited  the  tradition  of  Richelieu ; 
he  maintained  it,  not  nobly  but  by  successful 
intrigue.  He  managed  to  wear  down  the  tend- 
encies of  revolt  on  the  part  of  the  nobles  which 
still  remained  (the  greatest  French  generals, 
Conde  and  Turenne  himself  mixed  in  that  re- 
volt) and  when  he  came  to  die  he  left  to  the  boy, 
Louis  XIV.,  then  but  23  years  of  age,  a  complete 
inheritance  of  a  thoroughly  successful  foreign 
policy  (the  Peace  of  Westphalia  was  13  years 
old)  ;  an  altogether  independent  personal  des- 
potism in  the  hands  of  the  King,  and  a  nation 
so  organized  in  literature,  in  self-appreciation 
and  in  common  morals  as  to  form  a  completely 
homogeneous  body  in  the  Europe  of  its  time. 
With  that  year  (1661)  in  which  Mazarin  died, 
corresponding  within  a  few  months  to  the  res- 
toration of  the  impoverished,  undignified  and 
salaried  monarchy  made  in  England,  begins  in 
actuality  the  peculiar  and  (in  the  eyes  of  con- 
temporaries) the  glorious  reign  of  Louis  XIV. 
A  bojr  of  23,  as  has  been  said,  on  his  virtual 
accession,  he  reigned  until  171 5,  a  period  of  54 
years,  and  from  the  habits  of  the  generation 
formed  in  that  space  of  time,  descend  the  i8th 
century  and  the  Revolution  in  France,  and,  in 
a  sense,  modern  Europe. 

The  reign  may  be  conveniently  regarded  in 
three  periods.  The  first,  of  17  years,  covering 
Louis'  active  manhood  and  taking  one  to  his 
40th  year,  was  principally  composed  of  success- 
ful warfare.  And  the  Peace  of  Nimeguen  in 
1678  terminated  a  successful  and  advancing 
struggle  against  what  had  become  a  coalition 
of  the  smaller  powers  against  his  throne.  From 
that  period  till  close  upon  the  end  of  the  cen- 
tury, the  very  rapid  perfecting  of  French  life 
which  was  setting,  as  it  were,  into  a  clear  classi- 
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cal  form,  tempted  him  to  that  great  sin  of  every 
PVench  leader,  which  is  ambition.  With  such 
armies  and  with  such  an  intelligence  as  his 
allies,  he  began  to  dream.  There  was  even  for 
a  moment  a  danger  of  the  French  Church  be- 
coming national  and  losing  the  spirit  of  Cathol- 
icism. The  combination  against  him  continued 
to  exist,  and  in  the  midst  of  this  period  the  final 
victory  of  the  English  aristocracy  over  the 
Stuarts  threw  a  heavy  weight  into  the  scale 
against  Louis  XIV.  He  was  a  man  of  strict 
honor,  and  his  policy  as  well  bade  him  support 
the  claim  of  James  II.  and  of  James  II.*s  son. 
He  had  against  him,  therefore,  from  1688  on- 
ward, the  whole  force  of  the  governing  power 
in  England  as  he  had  already  had  against  him 
for  20  years  the  whole  force  of  the  governing 
power  of  Holland.  To  this  period  also  belongs 
(in  1685)  the  most  disputed  act  of  the  whole 
reign  because  it  was  the  one  which  most  nearly 
touched  the  interests  of  those  opposed  to  the 
French  people,  the  interests  of  their  philosophy 
that  is,  and  by  philosophy  alone  do  communities 
live.  This  act  was  the  revocation  of  the  Edict 
of  Nantes.  From  that  date  it  has  been  a  fixed 
article  of  French  policy  that  the  State  shall  be 
one,  and  that  no  power  within  the  State  shall 
be  permitted  to  exist.  There  was  a  vast  oujtcry 
against  the  victims  of  this  determination  for 
unity;  logic  demands  that  a  similar  outcry 
should  be  raised  against  the  persecution  of  the 
priests  under  the  Revolution,  of  royalists  under 
Napoleon,  of  the  religious  orders  in  modern 
France,  and  of  countless  other  instances  of 
minorities  which  this  cardinal  principle  has 
caused  to  suffer.  It  was  not  of  course  a  per- 
sonal act  of  Louis  XIV.,  it  was  but  one  further 
stage  in  the  maturing  of  that  principle  of  abso- 
lute unity,  which  had  been  growing  in  the 
French  mind  since  the  opening  of  the  Middle 
Ages,  and  which  had  acquired  such  open  sym- 
bols upon  the  accession  of  Henry  IV. 

In  the  third  period  of  his  reign,  as  an  old 
man,  Louis  XIV.  engaged  upon  the  last  great 
struggle  of  his  life.  The  King  of  Spain,  Charles 
II.,  had  left  the  crown  of  that  country  by  will 
to  the  young  grandson  of  Louis,  Philip,  Duke 
of  Anjou.  This  was  in  1700.  It  was  debatable 
whether  Louis  XIV.  should  accept  this  onerous 
honor  or  not;  he  determined  to  accept  it. 

It  must  be  remembered  that  until  within 
living  memory,  monarchy  was  a  real  political 
principle.  Those  who  now  exercise  the  function, 
make  us  forget  what  a  very  real  thing  a  reign- 
ing family  was  up  to  the  moment  when  the 
French  Revolution  had  worked  out  its  full 
effect.  For  members  of  one  family  to  rule  over 
France  and  Spain  at  the  same  time  had  some- 
thing of  the  same  effect  on  contemporary  imagi- 
nation as  would  have  today  the  declaration  by 
one  great  power  that  it  was  determined  to  annex 
the  territory  of  another.  War  flamed  at  once 
throughout  Europe.  It  was  one  of  those  contests 
in  which  the  French  nature  was  in  real  peril  and 
in  which  defeat  seemed  certain ;  one  of  those  con- 
tests of  which  the  two  other  historic  examples 
are  the  invasion  oi  Henry  V.  and  the  German 
war  of  1870-71.  Upon  tfiis  occasion,  however, 
there  was  toward  the  end  of  the  struggle  a  rally 
which  prevented  the  consequences  that  followed 
upon  the  earlier  and  upon  the  later  occasion,  and 
when  the  Treaty  of  Utrecht  was  signed  (as  well 


as  those  of  Restadt  and  Baden)  in  1714,  the 
honor  of  the  country  and  of  the  monarchy  was 
saved.  All  that  was  lost  by  France  was  colonial 
territory  to  which  at  that  time  no  more  impor- 
tance was  attached  than  is  attached  by  us  today 
to  the  impoverishment  of  the  laboring  classes 
of  a  nation,  or  to  the  loss  of  its  religion,  for 
no  generation  is  capable  of  foreseeing  the  future. 

The  next  year  the  old  King  died,  leaving  for 
successor  a  little  child,  his  great  grandson,  who 
IS  known  to  history  as  Louis  XV. 

During  the  minority  of  this  child  France  was 
in  the  hands  of  the  Duke  of  Orleans,  acting 
as  Regent.  The  Regent  had  all  the  qualities  that 
we  admire  in  man,  especially  that  of  courage. 
He  was  a  gentleman,  and  thoroughly  generous ; 
but  he  was  a  libertine,  and  this  weakness  of 
sensuality  marred  both  the  dignity  of  his  posi- 
tion and  the  efficacy  of  his  government.  His 
counsel,  the  Cardinal  Dubois,  was  probably  most 
unwortny,  but  one  must  be  careful  not  to  exag- 
gerate one's  impression  of  him,  for  the  attack 
upon  authority  was  alreadv  beginning,  and  the 
fact  that  Dubois  was  in  orciers  was  quite  enough 
to  make  the  intellect  of  his  time  emphasize  his 
vices.  After  a  period  of  violent  speculation  and 
of  great  though  perhaps  exaggerated  public  dis- 
tress, the  Regent  died,  having  held  his  authority 
for  eight  years.  From  that  moment  (1723) 
Louis  XV.  began  to  reign. 

Nothing  is  more  difficult  than  to  estimate 
the  character  of  this  man.  It  cannot  be  denied 
that  upon  this  character  the  history  of  France 
during  the  next  70  years  largely  depended.  For 
the  monarchy  was  still  real  and  absolute  and 
the  method  in  which  it  was  conducted  was  the 
chief  factor  of  the  national  destiny. 

The  writer  of  these  lines  has  minutely  ex- 
amined the  acts,  the  portraits  and  the  hand- 
writing of  Louis  XV.,  and  in  relation  to  a  mono- 
graph concerned  with  that  period,  has  made 
himself  thoroughly  acquainted  with  the  person- 
ality of  the  man;  and  yet  he  finds  it  very  diffi- 
cult to  give  a  true  judgment.  He  was  profoundly 
Christian,  with  a  fervor  of  religion  that  verged 
upon  superstition;  he  was  undoubtedly  cour- 
ageous, somewhat  sensual,  in  old  age  excessively 
so.  On  the  other  hand  he  suffered  from  an 
impediment  of  the  will.  To  say  that  his  will 
was  weak  would  be  to  convey  a  very  erroneous 
impression.  But  there  were  a  certain  number 
of  things  he  could  not  bring  himself  to  do,  and 
chief  of  these  was  the  exercise  of  authority  face 
to  face.  He  hated  and  avoided  all  interviews 
and  all  scenes.  In  his  character  of  gentleman 
this  was  well  enough,  but  in  his  character  of 
King  it  was  fatal.  The  first  war  of  his  reign 
was  upon  the  whole  glorious.  And  the  Treaty 
of  Vienna,  signed  in  1738,  gave  France  the  re- 
version of  Lorraine.  But  two  years  later  the 
principal  quarrel  of  the  century  and  the  most 
important  event,  in  its  effects  between  the  Eng- 
lish Revolution  and  the  French,  took  place. 
This  was  the  death  of  Charles  VI.,  the  Emperor 
of  Germany,  who  left  as  heir  his  daughter 
Maria  Theresa.  The  German  anarchy  was  at 
once  aroused.  The  attempt  to  destroy  the  em- 
pire virtually  was  begun  by  the  Protestant 
princes,  and  notably  by  the  rising  power  of 
Prussia.  At  this  moment  a  clear,  error,  one  of 
the  very  few  with  which  French  diplomacy  can 
be  reproached,  was  committed.    Two  centuries 
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of  tradition  proved  too  strong  for  the  French 
intellect,    and   the   French    armies   were   allied 
with  those  of  the  petty  princes  and  of  Prussia 
against  Austria.     The  origin  of  the  war  was 
marked  by  the  first  of  those   scandalous  acts 
which  have  brought  European  civilization  into 
such  peril  during  our  own  time.    Frederick  11. 
of  Prussia,  a  man  subject  to  every  vJce,  with  the 
exception  of  cowardice,  seized  Austrian  terri- 
tory without  title  and  without  any  declaration 
of  hostilities.    It  was  the  act  rather  of  an  Asiatic 
than  of  an  European.  But  the  French  monarchy, 
whose  whole  history  had  been  a  protest  against 
such  a  perversion  of  public  morals,  found  itself 
in   alliance   with   this   detestable   soldier.     The 
alliance  was  not  unsuccessful,  and  the  war  which 
followed  will  be  forever  famous  in  French  annals 
from  the  great  victory  of  Fontenoy  on  11  May 
1745,  a  victory  largely  due  to  the  Irish  exiles 
who  fought  under  the  French  flag.    The  Peace 
of  Aix  la  Chapelle  signed  in  1748  did  not  show 
the  fruit  of  so  much  military  valor  and  success ; 
it  left  France  very  much  as  it  found  her.    But 
the  struggle  with  its  false  issues  and  its  vanity 
had  luckily  converted  the  French  diplomats,  and 
henceforward  France  wisely  associated  herself 
with    Austria,    with    the    especial    purpose    of 
meeting  the   rising  power   of   England.     Had 
the  French  forces  been  confined  to  the  struggle 
with  England,  their  success,  which  was  already 
great  at  sea,  would  J)robaMy  have  been  final, 
and  the  strange  spectacle  would  have  been  pre- 
sented in  our  own  time  of  a  France  weighted 
with  eccentric,  un-European  colonies,  and  prob- 
ably deprived  of  its  whole  national  spirit  and 
tradition.     The  reason  that  we  have  no  such 
spectacle  to  enjoy  or  deplore  is  that  the  govern- 
ment of  Louis  XV.,  not  content  with  fighting 
England  abroad  and  at  sea,  undertook  a  con- 
tinental campaign,  and  fought  side  by  side  with 
Austria  in  what  is  known  as  the  Seven  Years' 
War   (q.  v.).     At  the  very  beginning,  in  1757, 
Frederick  of  Prussia  inflicted  a  crushing  deJFeat 
upon  the  French  at  Rosbach,  a  defeat  entirely 
due  to  the  ineptitude  of  the  French  command. 
Meanwhile  in  the  colonies  the  French  lost  and 
the  English  won.     And  in  1763  the  Treaty  of 
Paris  was  signed,  which  for  a  century  destroyed 
all   French   effort  oversea,  left  Canada  to  the 
English,  abandoned  India,  and,  what  was  graver 
in   the  history  of  European  morals,  permitted 
Frederick  of  Prussia  to  retain  Silesia,  thereby 
acknowledging  in  a  public  instrument  for  the 
first  time  since  the  foundation  of  Christendom, 
that  lawful  succession  and  inheritance  might  be 
waived  in  presence  of  force.     From  this  grave 
crime  Europe  still  suffers.    It  was  the  precedent 
of  all  the  international  anarchy  which  our  gen- 
eration has  almost  become  accustomed  to. 

The  remaining  11  years  of  the  reign  were 
passed  in  peace,  but  in  dishonor.  The  nation 
was  profoundly  troubled  in  its  pride  as  in  its 
economic  circumstances.  The  heir  to  the  throne 
was  a  lanky,  very  stupid  boy,  the  grandson  of 
the  old  king,  and  men  saw  nothing  in  the  imme- 
diate future  for  their  relief,  though  the  death 
of  Louis  was  looked  forward  to  as  to  an  event 
for  public  rejoicing.  He  passed,  after  a  few 
senile  years  of  debauchery,  in  1774,  and  his 
grandson,  Louis  XVI.,  who  had  been  married 
as  a  boy  (four  years  before)  to  the  youngest 
daughter  of  Maria  Theresa,  Marie  Antoinette, 
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ascended  the  throne.  On  the  same  day  the 
Boston  Harbor  Act  was  proclaimed  in  the 
American  colonies.  It  is  quite  impossible  in  a 
few  short  notes  such  as  'these  to  prepare  the 
reader  for  the  enormous  convulsion  through 
which  France  and  all  civilization  was  now  about 
to  pass.  It  is  enough  to  say  that  the  mind  of 
that  generation  was  by  this  time  securely  fixed 
in  a  clear  and  intense  conviction:  that  lucid, 
mechanical  and  direct  methods  capable  of  rea- 
sonable analysis  were  in  all  departments  of 
human  energy  the  only  ones  which  man  as  a 
moral  being  could  entertain.  It  followed  that 
all  merely  organic  things  were  in  peril,  the  old 
and  merely  traditional  constitutions  of  the  coun- 
try, and  of  course  religion.  The  Catholic  faith 
had  never  been  at  so  low  an  ebb  since  Constan- 
tine ;  its  power  has  been  returning  for  a  century, 
and  it  h  difficult  for  our  generation  to  under- 
stand how  completely  the  faith  had  disappeared 
just  before  the  French  Revolution  broke  out. 
.The  first  years  of  Louis  XVI.  were  occupied 
with  a  renewed  struggle  against  England,  which 
struggle  was  successful  beyond  the  dreams  even 
of  those  who  most  ardently  supported  the  policy 
of  attack.  French  guns  had  been  supplied  to 
the  army  which  conquered  at  Saratoga  shortly 
after  a  French  fleet  rendered  possible  the  sur- 
render of  Yorktown;  and  it  was  imagined  both 
in  England  and  upon  the  continent  (such  is  the 
impossibility  of  foreseeing  the  future)  that  the 
power  of  Great  Britain  was  finally  extinguished. 
Meanwhile,  the  American  colonies  and  their 
ideal  republic  furnished  an  object  lesson,  as  it 
were,  to  the  rationalism  of  the  time.  And  the 
pubh'c  mind  was  moving  very  rapidly  indeed 
towards  a  reconstruction  of  society.  The  moral 
equilibrium  was  utterly  unstable.  It  needed  but 
some  material  cause  for  that  equilibrium  to 
be  upset,  and  for  a  new  society  to  arise.  This 
cause- was  presented  by  the  condition  of  national 
finance.  France  was  a  very  wealthy  country  and 
like  all  the  rest  of  society  at  that  moment,  was 
rapidly  increasing  in  wealth.  But  the  methods 
of  taxation  were  grossly  imperfect,  the  burden 
fell  upon  the  w»ong  people,  and  was  imposed 
in  the  wrong  way.  So  that  France  could  with 
difficulty  furnish  a  sum  equivalent  to  no  more 
than  five  dollars  per  head  of  its  population, 
where  today  it  furnishes  with  the  utmost  ease 
close  upon  and  often  exceeding,  20  dollars  a 
head.  An  assembly  of  the  notables  of  the  king- 
dom was  summoned  in  1787  and  did  nothing. 
And  finally  in  1789  was  convoked  the  first  great 
democratic  parliament  ever  seen  in  Europe  since 
the  Middle  Ages  had  declined.  The  experi- 
ment was  watched  with  alarm,  especially  in 
England,  where  the  conception  of  popular  gov- 
ernment was  mistrusted  and  disliked,  not  only 
by  the  ruling  oligarchy  but  by  the  people  them- 
selves. When  the  assembly  had  met,  which  was 
in  the  May  of  that  year,  the  commons  proceeded 
to  claim  in  practice  complete  power  in  the  State. 
They  had  for  their  ally  the  city  of  Paris,  with- 
out whose  energy  and  courage  their  rhetoric 
would  indeed  have  been  vain.  The  mobs  of 
the  capital  proved  incapable  of  withstanding 
regular  troops.  That  was  the  chief  and  least 
understood  aspect  of  the  Revolution.  Nor  can 
any  unacquainted  with  the  military  temper  of 
the  French  people  comprehend  the  movement. 
It  was,  for  instance,  Carlyle's  principal   error 
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that  he  imagined  a  display  of  public  force  suffi- 
cient to  check  the  Revolution.  Public  force  was 
used  to  the  utmost,  and  failed  because  the  people 
were  in  a  mood  of  indifference  to  suffering  and 
to  death,  a  phenomenon  so  rare  that,  save  in 
Ireland,  the  modem  world  has  seen  no  example 
of  it  It  is  possible  that  a  democracy  would  have 
been  established  and  that  the  names  at  least  of 
certain  great  traditional  functions  in  the  State 
would  have  been  preserved,  and  that  the  Revo- 
lution would  have  ended  in  a  compromise,  had 
there  been  no  foreign  war.  As  it  was,  the 
attack  made  upon  the  organization  of  religion, 
and  the  attempt  to  withdraw  the  Catholic  priest- 
hood from  their  normal  organization  and  to 
make  of  them  a  civil  service,  coupled  with  the 
perpetual  indignities  offered  to  the  King  znd 
Queen,  and  added  to  the  ceaseless  effects  of  vio- 
lence, moved  Europe  to  interfere.  The  method  of 
this  interference  was  cautious  and  long  debated^ 
but  the  threat  of  it  was  enough  to  goad  the 
French  people.  In  June  1791  Louis  XVI.  and  his 
wife  and  children  fled  to  the  frontier  and  were ' 
recaptured.  Two  months  later  Austria  and  Prus- 
sia publicly  agreed  upon  a  policy  of  intervention, 
though  even  at  this  late  stage  the  agreement 
was  conditional,  and  so  far  as  we  can  judge  by 
the  private  letters  exchanged  in  that  autumn, 
the  idea  was  rather  to  overawe  the  French 
democracy  by  a  display  of  invincible  force,  than 
to  proceed  to  actual  invasion.  In  the  winter, 
largely  through  the  action  of  Marie  Antoinette, 
Austria,  ruled  by  her  brother,  proceeded  to  im- 
pose minor  but  direct  commands  upon  the 
French  policy.  In  the  spring  war  was  declared. 
The  allied  armies  did  not  cross  the  frontier 
until  the  height  of  summer,  but  it  appeared  cer- 
tain that  they  would  be  in  Paris  by  the  end  of 
August,  for  the  disorganization  of  the  French 
army  was  complete  and  it  was  quite  incapable 
of  making  a  stand.  The  invasion  was  accom- 
panied by  a  manifesto  drawn  up  by  advice  of 
Marie  Antoinette  (who  was  probably  the  author 
of  its  principal  threat)  and  this  manifesto  de- 
voted the  town  of  Paris  to  military  execution, 
if  the  persons  of  the  royal  family  were  not  left 
inviolate.  The  answer  of  Paris  to  this  docu- 
ment was  to  storm  the  palace  on  10  August. 
The  building  was  well  defended  by  a  powerful 
force  of  6,000  men,  and  it  was  the  opinion  of  Na- 
poleon Bonaparte,  who  seems  to  have  been  an 
eye  witness,  and  who  was  certainly  an  excellent 
judge  of  military  affairs,  that  the  military 
chances  were  in  favor  of  the  crown.  The  mob 
fought  with  the  utmost  courage,  losing  men  in 
numbers  variously  estimated  at  150  and  3,000, — 
the  latter  is  the  nearer  computation,  for  though 
the  losses  were  heavier  of  course  upon  the  de- 
feated side,  the  services  of  numerous  carts  and 
carriers  were  required  for  the  whole  day  and  the 
succeeding  night  in  removing  the  dead.  At  any 
rate  the  populace  were  completely  successful.  The 
royal  family  was  imprisoned  and  a  committee  of 
extreme  democracy,  the  chief  of  whom  was  the 
learned  but  impetuous  Danton,  took  over  the 
management  of  the  country  in  the  face  of  the 
enemy.  That  enemy  proceeded  without  obsta- 
cle, forced  the  three  passes  of  the  Argonne, 
and  met  such  forces  as  the  French  had  scraped 
together  on  much  the  same  ground  as  had  seen 
the  struggle  against  Attila,  the  great  plain  now 
occupied  by  what  is  called  «the  Camp  of  Cha- 


lons.»  The  center  of  the  French  position  was 
the  windmill  of  Valmy.  What  followed  is  a 
singular  lesson  in  strategics.  There  was,  prop- 
erly speaking,  no  battle.  A  distant  cannonade 
and  an  abortive  charge  made  up  the  whole 
action.  But  precisely  because  the  Duke  of 
Brunswick  did  not  press  his  power  home  Valmy 
had  all  the  effect  of  a  thorough  defeat  A 
retreat  was  negotiated,  and  from  that  day,  the 
equinox  of  '92,  the  Revolution  took  on  its  final 
phase.  The  republic  was  declared,  the  trial  of 
the  King  was  prepared,  the  army  though  still 
undisciplined  and  unmilitary  gained  the  hap- 
hazard victory  at  Jemappes,  and  poured  over 
the  frontier  into  Belgium.  On  21  Jan.  1793  the 
King  was  executed ;  within  a  fortnight  Holland, 
England  and  Spain,  one  may  say  the  whole  of 
Eiu-ope,  was  at  war  with  France.  The  volun- 
teers and  other  hotch-potch  imder  Dumouriez 
in  Belgium  were  defeated;  at  Neerwinden^ 
Dumouriez  betrayed  the  country  and  ultimately 
accepted  a  large  salary  from  England,  whr.se 
strategy  he  advised  and  overlooked,  and  the 
French  Revolution,  for  the  second  time  in  peril, 
established  martial  law.  A  strict  military  des- 
potism in  the  hands  of  a  small  committee,  known 
as  «The  Committee  of  Public  Safety,*  gov- 
erned France  with  ruthless  severity  for  16 
months,  defeated  the  enemies  of  the  country 
and  began  that  marvelous  series  of  victories 
which  within  a  generation  transformed  the 
world.  During  those  16  months  the  committee 
was  changed;  but  its  principal  names  give  it 
unity  from  first  to  last,  and  in  its  latter  stages 
the  name  most  upon  public  lips  was  that  of 
Robespierre  (q.v.).  Robespierre  did  not  com- 
mand the  committee.  They  were  at  first  jealous 
of  him  and  toward  the  end  of  the  period  he 
hardly  attended  their  meetings.  He  was  a  man  of 
many  virtues,  of  a  high  political  idealisin,  and 
of  conspicuous  sincerity  and  candor,  but  he  suf- 
fered from  the  vice  of  ambition.  He  loved  the 
popular  idolatry  that  surrounded  him,  and  used 
it  as  a  lever  against  the  committee.  This  com- 
mittee, therefore  (in  which  he  had  but  two 
friends),  being  essentially  military  in  its  nature, 
and  occupied  principally  in  the  military  problem 
of  repelling  the  foreigner,  determined  to  be  rid 
of  him.  They  planned  his  destruction,  and 
Robespierre  was  outlawed  and  guillotined  on 
28  July  1794. 

It  so  happened  that  the  period  of  his  great 
popularity  had  coincided  with  the  height  of 
the  revolutionary  delirium.  Three-fourths  of 
the  country  was  in  revolt.  Savage  acts  of  re- 
pression had  followed  the  crushing  of  the  rebel- 
lions and  «the  Terror,*  as  it  was  called,  had 
come,  very  falsely,  to  be  associated  with  Robes- 
pierre's name.  When  he  fell,  therefore,  the 
committee  found  to  their  astonishment,  that  his 
fall  was  taken  as  a  signal  for  the  relaxation  of 
their  military  power.  From  that  date  (called  in 
the  new  revolutionary  calendar  «the  Tenth 
Thermidor»)  the  active  portion  of  the  Revo- 
lution ends.  It  had  succeeded  in  finally  estab- 
lishing the  theory  of  democracy. 

In  the  next  year  it  achieved  its  most  diplo- 
matic success,  and  imposed  peace  upon  its 
enemies  at  Basel  in  a  treaty  which  considerably 
enlarged  French  territory,  and  shortly  after- 
wards the  public  assembly  which  had  accom- 
plished this  great  result  was  dissolved.    England 
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moyen  age'  (Paris  1902) ;  Duruy,  'Histoire  de  tribunal  revolution nai re  de  Paris'  (6  vols., 
1'Europe  et  de  la  France,  395-1789'  (Paris  Paris  1880-82);  B  ours  in  and  Challamel;  Dic- 
1892) ;  Capefigue,  'Charlemagne'  (2  vols.,  tionnaire  de  la  Revolution  Frangaise  (Paris 
Paris  1842)  ;  Dcpping,  'Histoire  des  expeditions  1893) ;  Cherest,  'La  chute  de  I'amien  regime 
maritinies  etc'  (2  vols.,  Paris  1826)  ;  Luchaire,  (Paris  1884-6). 

<Louis      VII.— Philippe-Auguste— Louis     VIII.,  Hilaire  Belloc, 

1137-1236'    (Paris  1902) ;  Lussan,   'Histoire  de  Author  of  ^Danton,^  ^Robespierre,    etc. 
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3.  Fr«ince"-' History  from  the  Revolution  to 
the  Establishment  of  the  Empire,  1796-1801. 
This  period  is  one  of  the  most  important  in 
the  history  of  France,  and  from  beginning  to 
end  its  every  event  centres  about  one  man  — 
Napoleon  Bonaparte.  But  from  the  outset, 
Napoleon  was  greatly  hampered.  There  was 
much  popular  unrest,  for  the  people  had  but 
recently  emerged  from  a  bloody  revolution  and 
were  clamoring  for  they  knew  not  what.  The 
main  foundations  of  democracy  had  been  laid, 
but  the  fundamental  principles  of  civil  and  re- 
ligious liberty  cherished  by  the  French  people, 
eqtuality  of  rights  and  the  sovereignty  o£  the 
will  of  the  people,  seemed  as  yet  insecure; 
petty  jealousies,  consi)iracies,  plots  and  counter- 
plots dominated  politics.  The  government  was 
internally  weak,  and  engaged  in  a  struggle  for 
its  very  existence;  the  directors,  honest  men 
enough,  never  were  in  harmony;  suspicion  and 
distrust  of  everybody  and  everything  pervaded 
the  atmosphere-;  the  finances  were  in  a  disgrace- 
ful condition;  the  nation,  weary  of  internecine 
warfare,  sick  of  bloodshed,  looged  for  permaT 
nent  peace  and  a  renewal  of  industrial  and 
economic  activities,  but  industry  and  commerce 
seemed  dead,  or  at  least  in  a  hopeless  state  of 
stagnation;  bankruptcy  overwhelmed  the  bour- 
geoisie; the  laws  were  unsatisfactory  and,  poor 
as  they  were,  remained  unenforced;  the  army, 
though  re-enforced  following  the  Revolution, 
was  in  a  very  bad  condition,  ill- fed,  poorly 
clad  and  lacking  a  controlling  hand;  and  rela- 
tions with  foreign  nations  were  strained  to 
such  an  extent  that  war  threatened  on  every 
side;  the  aggressive  policy  of  an  unstable 
government  bade  fair  to  lose  to  France  the 
glory  of  her  recent  conquests.  War  seemed 
now  to  be  the  only  means  of  replenishing  an 
empty  treasury,  and  confirming  the  fflory  of  the 
nation  through  the  work  of  her  military  com- 
manders. The  first  significant  step  in  his  path 
toward  power  was  the  placing  of  the  armies 
of  France  under  Napoleon's  command  and  at 
his  disposal.  Thus  the  opportunity  was  within 
his  grasp  and  the  means  provided  whereby  he 
could  carry  out  his  personal  ambitions  and  at 
the  same  time  promote  the  progress  and  wel- 
fare of  the  entire  nation.  Possessed  of  great 
wealth,  acquired  by  j^under.  Napoleon  was  en- 
abled to  supply  the  Directory  with  much  needed 
funds  and  to  bend  the  will,  of  that  body  to  his 
own  ambitious  ends.  Peace-loving^  Frenchmen 
grew  to  place  fullest  confidence  in  this  irre- 
sistible chief  of  the  army.  That  this  revivified 
military  force  and  its  ambitious  commander 
should  ever  bepome  a  menace  to  the  designs 
of  the  Directory  and  of  the  citizens  of  France 
was  not  contemplated.  Whether  or  not  his 
love  for  the  country  or  his  commiseration  for 
the  pathetic  state  in  which  he  found  her  were 
secondary  in  his  mind  to  his  personal  ag- 
grandizement matters  little.  It  is  certain  that 
from  that  time  the  destiny  of  France  was  in- 
dissolubly  linked  with  his  rise  and  fall;  upon 
his  success  or  failure  depended  the  continu- 
ance of  the  French  entity;  his  plans  formed 
the  institutions  pf  the  country;  his  wars  made 
French  history  and  changed  the  face  of  the 
country.  Aware  that  upon  the  applause  of  the 
nation  rested  largely  the  success  of  his  ambi- 
tious projects  Napoleon  endeavored  to  obtain 
the  good  will  of  the  public  and  then  conform 


it  to  his  wishes.  Loving  liberty,  the  French 
people  yet  gave  enthusiastic  support  to  a  com- 
mander who  detested  liberty  for  any  but  him- 
self; crying  out  for  equality  and  fraternity 
they  yet  upheld  a  leader  whose  predominant 
thought  was  to  impose  his  absolute  will  upon 
all  others  through  every  means  at  his  command, 
and  whosje  vision  was  that  of  absolute  power. 
France  and  her  conquests  he  used  to  further 
his  own  project;  yet  he  was  not  insensible  to 
the  ideals  of  the  Convention  and  of  the  Di- 
rectory; on  the  contrary  he  was  greatly  in- 
fluenced by  them.  His  lust  for  conquest  may 
partly  be  attributed,  no  doubt,  to  his  desire  for 
the  glory  of  the  Republic  and  of  her  ideals. 
These  invigorating  ideals  of  nationality  and 
democracy  he  carried  with  him  into  Italy, 
breathinff  life  and  purpose  into  the  begin- 
nings of  that  wonderful  movement  which  cul- 
minated in  the  events  of  1870  and  the  birth 
of  the  Italian  nation.  From  that  time  his 
master  mind  and  subtle  genius  and  mighty 
hand  were  the  most  potent  factors  in  raising 
France  from  the  pit  of  anarchy  and  degrada- 
tion to  the  heights  of  pride  as  the  most  power- 
ful nation  of  the  world,  from  that  time  his 
history  was  French  history  —  Napoleon  was 
France. 

The  French  Revolution  has  been  character- 
ized as  ^*The  most  important  event  in  the  life 
of  modern  Europe;*  it  has  been  compared  to 
the  Reformation  and  to  the  rise  of  Christianity, 
because,  as  in  both  of  these  ^reat  movements, 
it  set  forces  in  motion  which  changed  the 
thought  and  life  of  men  and  permanently  af- 
fected human  civilization.  The  sovereignty  of 
the  people,  personal  liberty,  a  new  idea  of 
nationality  were  three  principles  that  were 
awankened  in  the  minds  of  men.  The  blood- 
shed and  treasure  spent,  and  the  unrest  of 
Europe  were  but  the  prelude  of  a  brighter  day 
when  order  should  come  out  of  chaos,  peace 
be  restored  to  the  nations,  feudalism  destroyed, 
social  .equality  advanced,  and  great  national 
movements  made  possible. 

The  life  and  work  of  Napoleon  in  the 
Restoration,  whatever  may  be  our  judgment  of 
his  motives  and  his  purposes,  has  always  been 
a  subject  of  profound  study  for  the  student, 
for  there  is  scarcely  any  department  of  human 
activity  that  he  did  not  touch  and  influence. 
History,  religion,  politics,  education,  law,  gov- 
ernment, political  and  industrial  economy,  and 
social  reforms  were  all  subjects  for  his  wonder- 
ful energy.  One  of  the  most  versatile  char- 
acters of  history,  his  reor^^ization  of  France 
was  one  of  his  greatest  achievements. 

In  order  to  understand  the  conditions  exist- 
ing at  this  time  and  to  follow  the  steps  by 
which  Napoleon'  attained  his  remarkable  posi- 
tion, we  must  go  back  into  the  reign  of  Louis 
XVI.  and  study  the  events  which  resulted  in 
the  Reign  of  Terror,  the  Revolution,  and  the 
establishment  of  democracy. 

Louis  XvJ,,  son  of  the  Dauphin  and  grand* 
son  of  Louis  XV.,  ascended  the  throne  on  the 
death  of  the-  latter,  10  May  1774.  Hardly  had 
he  been  crowned  when  war  broke  out  with  Eng- 
land, in  consequence  of  the  support  afforded  by 
France  to  the  revolted  American  colonies  of 
Great  Britain.  A  treatjr  of  commerce  and  al- 
liance with  the  United  States  was  signed  6  Feb. 
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177S,  and  was  f allowed  by  an  imsiediate  dedara- 
tion  of  war  by  England.  The  war  was  snaress- 
ful  in  its  inunodiAte  obitct,  and  was  terminated 
by  the  Treaty  of  Versailles^  3  Sept  17^.  TJirec 
years  afterward  a  commercial  trea^  was  con-^ 
eluded  with  England.  The  first  difficulty  of 
Louis'  government,  however,  and  the  rock  u^n 
which  It  split  was  the  hopeless  and  unmanage*- 
able  condition  of  the  public  finances.  Maurepas, 
Turgot,  Maleaherbes,  Clugny  de  Ntiis,  Necker, 
Joly  de  Fleury,  d'Ormesaon,  Cbarles^Alejaaadre 
de  Calonne,  Lomenie  de  Brienae  and  othera 
signally  faAed  to  ward  off  impending  disaster 
and  resigned  or  were  diamtssed^  and  finally  the 
King  was  iorced  to  convoke  the  States-*General 
at  VtfaadHes  5  May  1789.  Owing  to  disputes 
between  the  three  parties  represented-^  the -no- 
bi^,  the  clergy^  and  the  Third  Estate--* the 
attempt  lo  solve  the  diffictdties  was  abortive. 
The  King  asaumed  a  hostile  attitude  and  com- 
mitted Sfvetal  acts  which  anfi^ered  the  public, 
the  chief  of  which  was  the  dismissal  of  Necker 
who  a  aecottd  tiane  had  been  called  to  the  finan- 
cial portfolio,  and  in  June  1789  k  beolme  neces« 
sary  to  bring  foreign  troops  to  Paris  to  overawe 
the  assembly.  The  people  demanded  arms  and 
the  Hotel  de  ViHt  at  Paris  enppHed  them; 
blood  was  shed  there  on  i^  July;  knd  on  the 
14th  die  Bastilie  was  captanad  and  destroyed. 
The  0§lr4e  bcuiigeoise,  formed  by  the  nmnict- 
pality,  was  now  transformed  into  the  national 
guard  with  Lafayette  as  commander.  The  spirit 
of  inaurreetien  in  the  meantams  bad,  since  the 
beginning  of  i^Sg,  bcien  spreading  in  the  peov- 
incea,  sections  of  the  country  were  swept  by  a 
panic  called  the  ^Grreat  Fear,^  and  the  urgency 
of  affairs  induced  the  assemUy,  on  4  Atigust»  to 
take  a  deeisive  step.  On  the  basis  of  a  futtire 
compensation  all  privileges  were  abolished.  A 
banquet  given  to  the  foreign  troops  at  Ver- 
sailles at  a  time  Vhen  the  populace  was  threat- 
ened with  famine  excited  another  insurrectioti. 
Versailles  was  attacked  by  .the  -mob,  and  the 
King  brought  a  prisoner  to  Paris  (5  and  6  Oct. 

1789)- 

In  December  1790,  the  King  began  to  cor- 
respond secretly  with  foreign  powers,  and  a 
secret  convention  had  been  made  with  Austria, 
Prussia,  Piedmont,  Spain,  and  Switzerland,  to 
advance  their  troops  to  the  frontiers  with  a 
view  to  a  simultaneous  occupation  of  the  terri- 
tory. Louis  then  made  his  escape  from  Paris 
(20  Jane  1791),  and  endeavored  to  reach  Mont- 
m^dy;  but  he  was  recognized  on  the  road,  ar- 
rested at  Varennes,  and  brought  back  to  Paris 
escorted  by  the  commissaries  of  the  assembly. 
A  demonstration  in  the  Champ  de  Mars,  in 
favor  of  his  deposition  (17  July),  was  put  down 
hy  force  by  Lafayette  and  Bailly,  under  order 
of  the  assembly. 

On  30  Sept.  1 791,  the  assembly  brodtght  its 
work  to  a  fintsh,  after  having  redeemed  its  oath 
of  20  June.  The  constitution  was  sworn  to  by 
the  King  on  14  September,  after  whkk  he  was 
reinstatMl  in  bis  functions.  The  constitution 
embraced  all  those  civH  reforms  which,  after- 
ward incorporated  in  the  code  of  Napoleon,  sur- 
vived the  political  changes  of  the  Revolution. 
It  deprived  the  King  of  arbitrary  powers,  and 
voted  him  a  civil  list;  it  provided  liberty  of 
worship,  freedom  -of  fhe  press,  of  commerce,  of 
industry;  the  laMPs  of  primogeniture  and  entail 


were  jabolished,  and  equal  division  of  property 
among  children  made  compul$ory;  confiscation 
of  property  for  .o£Fences  was  abolished,  and  per- 
sonal punishment  substituted;  titks  were 
abolished;  the  clei^  were  reduced  to  public 
functionaries,  salaricxi  by  the  state;  the  terri- 
tory of  France  was  declared  free  through  all  its 
extent,  and  a  rediviskm  of  it  wa^  defected  (15 
Jan.  i7po)  into  83  departments.  This  division 
afterward  proved  an  admirable  instrument  of 
centralization,  and  in  repeated  emeiigigncies  en- 
aUed  Napoleon  at  oace  to  Is^  his  hand  with 
ease  upon  all  the  military  resources  of  France. 
One  of  the  measures  already  mentioned  in  par- 
ticular demands  further  details,  as  it  was  the 
means  of  mcetiBg  the  financiid  difficulty,  and  at 
tfaesame  time  of  arming  the  enemies  of  the 
Revolution,  at  whose  expense  it  was  effected. 
On  2  Dec  £789,  the  domains  of  the  thareh  were, 
in  the  euphemism  of  the  assembly,  put  at  the 
disposition  of  Aie  nation.  The  minister  was  au- 
thorized to  sell  these  estates  to  the  extent  of 
400^odo,ooo  Uvres.  Until  the  sale  was  effected 
he  was  audiorfzed  en  ^e  security  of  these  na- 
tional domains  to  issue  a  pap«r  money  having 
a  forced  circtila^on  and  a  preference  in  the 
purdiase  of  them.  In  I792  the  estates  of  the 
emigrants  wet^  confrscated  in  like  manner. 
Thus  was  created  that  aeemingly  •inexhan^tible 
treasury  of  assignats  whidh  'brcnght  France 
so  speedily  into  a  Rnancial  anarchy  worse  than 
any  she  had  yet  experienced.  Among  other  re- 
fortns  was  the  reorganifliatioR  of  rthe  admiliistra- 
tion  of  justice.  The  parliaments  -were  dissolved 
by  indefinite  prorogation,  and  judicial  functions 
were  separated  from  the  administrative,  district 
courts  were  created  and  judges  app6inted  for 
10  years.  The  assembly  dosed  with  an  attempt 
to  recall  the  Emigres,  and  it  prohibited  the  re- 
election of  its  members.  Mirabeau,  the  greatest 
orator  of  the  assembly,  and  one  of  the  boldest 
leaders  of  the  Revolution,  had  died  |)rematurely 
2  April  I7pi,  from  the  excesses  of  his  life.  The 
constituent  assembly  wais,  according  to  the  com 
stftution,  immediately  followed  by  the  legisla- 
tive assembly,  which  be^n  its  sittings  on  i  Octo- 
ber, but  before  tiie  period  assigned  by  the  con- 
stitution it  gave  place  to  the  cohvention.  In 
the  legislative  assembly  there  were  two  parties 
of  -political  importance,  the  Girondists,  who  led 
it,  and  the  Montagnards,  who  subsequently  be- 
came all-powerful  in  the  convention.  The  royal- 
ists were  already  powerless.  The  asienibly  was 
compelled  at  once  to  take  a  decisive  course. 
By  the  declaration  of  Pilnitz  the  Emperor  of 
Germany  and  the  Kinig  of  Prussia  threatened  an 
armed  intervention  to  restore  Louis  to  his 
rights.  The  King  was  compelled  in  March  to 
accept  a  Girondist  ministry^  and  on  20  April 
1792,  war  was  declared  against  the  empire.  The 
first  attempts  to  assume  the  offensive  were  un- 
successful, and  the  French  armies  were  not  even 
able  to  prevent  the  enemy  from  invading  home 
territory.  To  make  matters  worse  the  King 
maintained  a  treasonable  correspondence  with 
the  allies  and  refused  to  sanction  the  decrees  of 
the  assembly.  Paris  grew  restless  as  the  enemy 
advanced;  unscrupulous  politicians  urged  the 
mobs  to  violence  and  on  20  June,  the  people 
invaded  the  assembly  and  the  Tniteries,  and 
summoned  the  King  to  sign  the  decrees.  He 
refused,  bat  satisfied  them  for  the  moment  by 
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allowing  himself  to  be  crowned  with  a  red 
bonnet  On  26  July  the  Duke  of  Brunswick 
issued  his  celebrated  and  impolitic  manifesto, 
threatening!  if  the  King  were  insulted,  to  deliver 
Paris  to  a  military  execution.  The  sections  of 
Paris  retorted  1^  signing  a  petition  demanding 
the  deposition  of  the  King  before  the  close  of 
the  day  (9  August).  At  midnight  the  tocsin 
sounded.  The  Tuileries,  after  a  sanguinary 
combat,  were  taken  and  sacked.  The  King  took 
refuge  with  his  family  in  the  assembly,  which 
was  invaded  and  compelled  to  submit  to  the 
dictation  of  the  victors  by  assenting  to  the 
suspension  of.  the  King  and  the  convocation  of 
a  national  convention.  The  convention  was  an 
extraordinary  assembly,  summoned  for  an 
emergency,  and  thus  recognized  the  fact  that 
I*  ranee  was  again  without  a  constitution.  Thie 
war  now  assumed  a  more  favorable  aspect.  The 
victory  of  Valmy,  20  Sept  1792,  caused  the 
Germans  to  faill  back  discomfited;  the  siege  of- 
Thionville  was  abandoned ;  ■  and  France  was 
freed  of  her  invaders.  Savoy,  Nice,  and<  Villas 
franca  wereseiacd  and  occupied  by  the  French; 
the  army  of  Abace  under  Custine  took  Speier 
(30  Sept..  1792),  Wdrms  (3  October),  and 
Mainz  (21  October) ;  Frankfort  capitulated  to 
Houchard;  and  the  victoryt  of  Dtunouriez  over 
the  Austrians  at  Jemappes,  6  Nov.  1792,  led  to 
the  occupation  of  Belgium. 

The  ^rst  act  of  the  new  assembly,  21  Sept 
1792,  was  to  proclaim  the  republic. '  Thus  the 
Year  I  of  .the  republic  began.  On  3  December 
the  King  was  cited  to  appear  before  the  assem- 
bly. On  20  Jan.  1793,  he  was,  by  four  succes- 
sive votes,  sentenced  to  death  within  24  hours, 
and  'on  the  21st  the  sentence  was  executed. 
This  violent  inauguration  of  the  republic 
shocked  puUlic  o<pinion  throughout  £urot)e,  and 
armed  the  neutral  states  against  France.  Eng- 
land, Holland,'  Spain,  and  the  empire  joined  the 
coalition.  A  le^ly  of  300,000  men  was  ordered. 
It  was  necessary  to  send  some  of  these  tusw 
levies  to  stipprfess  the  Chouan  insurrection  in 
Mainz,  Anjou,'  and  Brittany.  Nearly  all  the 
officers  of  rank  had  emigrated,  and  Dumouriez 
feeling  that  hostility  was  rising  afcainst  him  in 
Paris  resolved  to  regain  his  prestige  by  a  bold 
strode  —  the  conquest  of  Holland.  He  was  de- 
ffeated  in  the  attempt,  however,  by  the  Prince 
of  Coburg  who  administered  a  crushing  defeat 
at  Neerwinden,  18  March  •  1793.  Dumouriez 
then  secretly  agreed  to'  cvactiate  Belrium  and 
turning  against  the  convention  deserted  to  the 
allies  on  4  April.  Mainz  was  also  lost  by  Cus- 
tine. At  home  the  army  lost  ooinfidence  in  its 
heads  and  .bedame  disorganized.  Mutual  suspi- 
cion and  diisthisl  reigned  in  the  convention 
itself.  The' cohvcntion  took  measures  suited  to 
the  gloomy  aspect  of  affairs.  A  revolutionary- 
tribunal  was  appointed  to  try  offences  against 
the  state,  •  a  committee  of-  public  safety,  with 
sovereign  authorityi  was  appointed  (6  April), 
and  the.eowvention  renounced  the  inviolability 
of  its  mcrabors;  The  period  thus*  inaugurated  is 
known  in  history  as  the  Rtign  of  Terror.  The* 
struggle  between 'the  Girondists' and  the  Mon-' 
ta^abds -became violent.  Thelatter, defeated  in 
the  convention,'  armed  the'  sections  of  PaHs; 
The  convdntion,  under:  pi^chsure,  ordered*  the 
arrest  of  '3*  Girondists  (2  June).  Some  of' 
thiim  esaaped  '  and>'!  excited ' .  insurrectifflh .  ^ia  the 


provinces.  A  new  constitution  was  adopted  bgr 
the  convention  23  June,  called  the  Constitution 
of  the  Year  I,  the  Republican  Calendar  being 
adopted  on  5  Oct.  1793.  The  energy  of  the 
dominant  party  had  risen  to  the  danger,  but  it 
was  accompanied  by  a  ferocity  without  example. 
The  revolutionary  tribunal  had  already  filled 
the  prisons  with  victims.  On  10  Oct  1793  the 
constitution  was  suspended  and  the  government 
declared  revolutionary,  a  term  which  included 
unlimited  power.  Both  in  Paris  and  the  prov- 
inces executions  and  massacres  followed  each 
other  daily,  and  as  new  parties  succeeded  e^ch 
other  in  the  convention  the  leaders  of  the  de- 
feated parties  were  added  to  t3ie  usual  list  of 
suspected  royalistfe  or  reactionaries.  Thousands 
of: paid  committees  were  formed  throughout 
France.  The  Queen  was  executed  on  16.  Ott. 
17957  the  Girondists  (against  whom  public 
anger  had  been'  more  deeply  aroused  by  the 
assassination' of  Marat  on  13  July  by  Charlotte 
Corday)  on  31  October  (loth  Brumaire)  the 
H^bertists  on  24  March  1794,  the  Dantonists  on 
5  April.  Robespierre  had  a  new  law  passed  on 
22  Prairial  (10  June)  to  facilitate  these  execu- 
tions, and  from  this  date  to  27  July  about  1400 
persons '  are  supposed  to  have  perished.  At 
length  the  Reign  of  Terror  came  to  an  end  by 
the  revolution  of  lht  9th  Thermidor  and  by  the 
execution  of  Robespierre  and  his  associates  on 
i7  and  28  July  1794. 

In  the  meantime  the  majority  of  the  south- 
em  towns  declared  against  the  convention,  the 
French  territory  was  invaded  both  on  the  north 
and  south  and  to  all  these  dangers  was  added 
famine.  Conde  was  taken  by  the  allies  12  July 
17193;  Mainz  surrendered  23  July;  and  Coburg 
took  Valenciennes  on  the  28th.  The  convention 
fixed"  a  maximum  price  for  the  sale  of  pro- 
visions. A  decree  was  passed  excluding  Enn^Hsh 
manufactures  from  France.  A  levy  was  t>.  dered 
of  1,200,000  men,  and  Camot  organized  14 
armies.  The  revolted  provinces  were  s^eedily 
reduced.  At  this  time  Napoleon  first  became 
prominent  in  France.  In  September  1701  he  was 
commissioned  lieutenant-colonel  of  artillery  and 
sent  to  Toulon  to  assist  in  the  reduction  of  that 
city  which  was  then  in  the  hands  of  the  English. 
By  his  strate<^  this  was  accomnlished  on  19 
December,  and  Jourdan,  in  the  north,  was  en- 
abled to  give  his  undivided  attention  toward 
driving  the  principal  forces  of  the  coalition  from 
the  country.  During  the  balance  of  1703  and  in 
1794  the  cainpaiTUs  resulted  favorablv  to  the 
French  arms.  Jourdan  defeated  the  Prince  of 
Coburg  at  Watti<miES  15  and  16  Oct.  1793. 
Heche,  after  lasing  the  three-day  battle  of 
Kaislerlautern  (28  N0V--1  Dec.)  and  winning 
the  battle  of  'Wissenberg  (a6  December), 
wintered  in  the  Palatinate.  In  Italy  and  Spain 
the  Freroch '  had  also  been  able  to  carry  the  war 
beyond  their  own  frontiers.  In  the  spring  of 
1794  the  French  armies  took  the  offensive.  An 
attack  bn  Lille  by  Coburqr's' forces  was  repulsed 
with  great  loss  on  18  May;  Jourdan  crowned 
a  series  of  victories  by  the  capture  of  Charleroi 
in.  June;  and'  by  the  vrctory  of^Fleums  (26 
June  tTOi)'  recovered  BeWum,  and  Pichej^tu  by 
the  bc^inninq:  of  1795  had  completed  the  (Son- 
quest  of  Holland.  A  treaty  of  peace  was  signed 
16  ^fav:  Frrlland,  under  French  influence,  con- 
^tit"iTd  !ts4f  .into  the  B^tavian  Republic.    Tns* 
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cany  concluded  peace  with  France  9  February. 
By  the  successes  of  Jourdan  the  allies  were 
driven  across  the  Rhine,  and  Spain  was  invaded. 
These  successes  induced  Prussia  and  Spain  to 
4ay  down  their  arms.  By  the  treaties  of  Basel 
{q,v.)  signed  by  the  former  on  5  April,  by  the 
latter  on  12  July  (ratified  22)  1795,  and  by 
Hesse^Cassel  on  28  August,  these  countries 
acknowledged  the  French  Republic  (See  Peace 
TsEATiES).  The  English  during  this  time  had 
been  successful  at  sea  and  had  made  extensive 
captures  among  the  French  colonies.  Mean- 
while (in  February  1794)  Napoleon  had  been 
promoted  to  the  rank  of  brigadier-general  of 
artillery  and  later  in  the  same  year  was  sent  to 
Genoa  to  study  its  defences  and  the  political 
disposition  of  its  inhabitants. 

In  1795  the  convention  gave  the  republic  a 
new  constitution  caHed  the  ^Constitution  of  the 
Year  III » -a  chamber  of  Five  Hundred  to  pro- 
pose the  laws,  a  chamber  of  Ancients  to  approve 
them,  an  executive  of  five  members,  one  elected 
annually,  called  the  directory.  This  tame  be- 
quest of  that  once  terrible  assembly  marked  the 
progress  of  a  strong  reaction.  The  royalists 
conceived  sanguine  hopes  of  A  restoration. 
Pichegru  was  gained,  a  royalist  insurrection 
organized,  and  30,000  men  marched  on  the 
Tuileries,  where  the  convention  sat.  Barras  in- 
trusted the  defence  to  Napoleon  who  had  lately 
returned.  He  with  5,000  men  and  his  artillery, 
though  he  had  only  a  single  night  in  which  to 
prepare,  not  only  repulsed  the  insurgents  but 
poured  such  murderous  discharges  of  grape  into 
their  ranks  that  within  an  hour  after  actual 
fighting  began  he  had  secured  victory  for  the 
convention.  This  event  is  called  the  affair  of 
the  13th  Vend^miaire  (5  Oct.  1795)-  I"  recog- 
nition of  his  services  Napoleon  was  now  ap- 
pointed by  the  convention '  to  the  command  of 
the  army  of  the  interior.  The  convention  was 
dissolved  on  26  October. 

With  the  suppression  of  the  revolution  at 
Paris  by  Napoleon,  the  subjugation  of  the  Ven- 
deans  and  Bretons  by  Hoche,  the  crushing  of 
the  'Conspiracy  of  Babeuf,»  and  the  pacification 
of  the  other  sections  of  the  country,  came  a  dis- 
tinct lull  in  political  passion.  For  the  first  time 
in  many  years  the  armies  of  France  were  idle 
and  so  the  directory  planned  further  foreign 
conquests.  Camot,  the  ^organizer  of  victory* 
who  was  one  of  the  five  members  of  the  direc- 
tory, was  depended  upon  for  the  military  suc- 
cess of  the  campaigns.  He  planned  an  attack 
on  Austria  and  resolved  to  strike  from  three 
separate  points.  In  1796  he  sent  out.  three 
armies  which  were  to  hem  in  the  Austrians  on 
all  sides  and  descend  upon  Vienna  simulta- 
neously. Two  of  these  armies,  each  70,000  to 
80,000  strong,  were  to  enter  C^rmany  to  reach 
the  valley  of  the  Danube,  one  under  Jourdan  — 
the  army  of  the  Sambre  and  Meuse  —  by  way 
of  the  valley  of  the  Main,  the  other  under 
Moreau — the  army  of  the  Rhine  and  Moselle 
—  by  way  of  the  valley  of  the  JJeckar,  both  then 
to  descend  upon  Austria.  Napoleon  with  the 
third  army  — the  army  of  Italy— 40,000  strong, 
was  to  menace  Italy.  Let  us  follow  this  last 
army. 

(^ne  object  of  the  campaign  was  to  make  the 
armies  live  on  foreign  territories.  Bonaparte's 
lieutenants   in   Italy  were  already  experienced 


generals.  He  assembled  them  and  unfolded  his 
plans,  which  silenced  the  jealousy  naturally 
caused  by  his  appointment.  To  the  soldiers  he 
issued  the  first  of  his  rousing  proclamations: 
•You  are  ill-fed,*  he  said,  •and  almost  naked; 
the  government  owes  you  much,  and  can  give 
you  nothing.  I  am  about  to  lead  you  to  the 
most  fertile  plains  in  the  world,  and  to  opulent 
cities  where  you  will  find  honor,  glory,  and 
riches.®  During  four  years  the  army  had  been 
struggling  against  the  Sardinian  and  Austrian 
troops,  without  decisive  success,  on  the  southern 
slopes  of  the  Alps  and  Apennines.  The  Sardin- 
ians stretched  from  the  Bormida  to  the  Stura, 
with  ari  entrenched  camp  at  Ceva.  The  Aus- 
trians were  cantoned  in  the  neighborhood  of 
Alessandria  and  .Tortona,  commanding  the 
roads  to  Genoa  and  Milan.  Napoleon  threat- 
ened an  attack  on  Genoa  by  Voltri,  but  made 
his  real  advance  through  the  valley  of  the 
bormida.  Toward  the  end  of  March  1796  he 
set  out  from  Nice  and  after  defeating  the  allies 
at  Montenotte  (11  April)  seized  that  town  and 
thus  placed  himself  in  their  centre.  Having 
first  repulsed  the  Austrians  he  pursued  the 
Sardinian  armv,  beat  it  at  Millesimo  (13-14 
April)  and  at  Mondovi  (226.),  and  drove  them 
before  him  to  Cherasco,  where  an  armistice  was 
concluded  (^  April),  which  was  converted,  on 
15  May,  into  a  definite  treaty,  by  whi9h  Sardinia 
renounced  the  coalition  and  ceded  Savoy  and 
Nice  to  France,  In  the  interim  Napoleon  sent 
Massena  and  La  Harpe  against  the  Austrian 
army  and  they  defeated  it  at  Dego,  14-15  April. 
Napoleon  then  by  forced  marches  to  Piacenza 
compelled  Beaulieu  to  retreat  toward  the  TyroL 
He  crossed  the  Po  at  Piacenza,  stormed  the 
Bridge  of  Lodi  (10  May)  which  was  held  by  the 
Austrians  to  cover  their  retreat,  and  entered 
Milan  on  15  May.  Brescia  was  entered  on  the 
28th,  the  passage  of  the  Mincio  forced  at  Bor- 
ghetto  on  the  30th;  and  the  Austrians,  after 
garrisoning  Mantua,  retired  into  the  Tyrol. 
The  English  were  dislodged  from  Le":horn  and 
Corsica ;  and  Venice,  Genoa,  and  Piedmont  gave 
in. 

Napoleon  followed  up  his  successes  by  ne- 
gotiations with  the  Italian  princes^  and  the 
Pope,  upon  whom  he  levied  contributions.  The 
King  of  Naples  signed  an  armistice  on  5  June. 
Besides  money,  so  much  wanted  by  the  directory, 
Napoleon  provided  a  pleasing  tribute  to  French 
vanity  by  stipulating  for  the  surrender  of  pic- 
tures, manuscripts,  and  works  of  art.  On 
Lombardy  he  levied  a  contribution  of  $400,- 
000,000;  the  Pope  promised  $420,000,000.  He 
sent  $200,000,000  to  the  directory,  which  had  not 
been  able  to  defray  the  expenses  of  his  cam- 
paign. While  he  besieged  Mantua,  a  fresh  army 
of  Austrians  under  Wurmser  advanced  acrainst 
him  in  three  divisions.  Here  Napoleon's 
ability  to  grasp  a  situation  quickly  and  to  dis- 
cover the  critical  point  in  a  can^paign  were  re- 
fnarkably  displayed  and.  served,  him  well.  He 
raised  the  siege  of  Mantua,  beat  one  division 
under  Quosdanovich  at  Salo  and  Lonato,  3  Aug. 
1796  and  another  under  Wurmser  at  Castirlione^ 
on  the  5th.  Wurmser,  reinforced  to  50,000  men. 
again  attempted  tJo  relieve  Mantua,  Napoleon, 
who  had  entered  the  Tytol  and  had  reached 
Trent  on  his  way  to  Innsbruck,  after  defeating 
25,000  Austrians  under  Davidovich  at  Roveredo, 
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on  4  September  and  winning  the  battle  of  Gal- 
liano, descended  the  valley  of  the  Brenta  after 
Wurmser,  defeated  him  at  Bassano  (8  Septem- 
ber) at  La  Favorita  and  at  Saint  George  and 
about  the  middle  of  that  month  shut  him  into 
Mantua. 

On  the  other  hand  the  same  success  had  not 
attended  the  armies  of  the  north.  The  Arch- 
duke Charles  had  defeated  Jourdan,  and  forced 
Moreau,  ^ho  had  penetrated  into  Bavaria,  to 
retreat  by  the  Black  Forest  to  Alsace  which  he 
reached  in  October.  Thus  any  relief  for  Na- 
poleon was  checked.  At  this  time  also  a  great 
expedition  to  Ireland  under  Hoche  failed  and 
that  general  was  recalled  to  France  to  serve 
with  one  of  the  other  armies.  These  events 
enabled  the  Austrians  to  send  a  fresh  army 
after  Napoleon,  consisting  of  50,000  men,  under 
Alvinczy  and  Davidovich.  In  vain,  however. 
After  sustaining  repuJses  at  Rivoli  and  Caldiero^ 
he  outmancEuvred  Alvinczy  and  defeated  him  at 
Areola  15-17  November.  In  January  1797 
Alvinczy,  with  large  reinforcements,  again  ad- 
vanced from  Roveredo  to  the  relief  of  Mantua. 
The  French  were  driven  in  at  La  Garona  but 
Napoleon  defeated  him  on  the  14th  at  RivoU 
and  on  2  February  received  the  surrender  of 
Mantua  from  Wurmser.  On  the  same  day  he 
put  an  end  to  his  armistice  with  the  Pope  and 
invaded  the  States  of  the  Church,  defeating  the 
papal  troops  at  Senio,  and  in  rapid  succession 
capturing  Faenza,  Ancona,  Loretto,  and  Tolen- 
tino.  A  speedy  understanding  was  come  to  by 
the  Treaty  of  Tolentino  (19  Feb.  1707) ; 
the  Pope  surrendered  Avignon,  Bologna,  Fer- 
rara,  and  the  Romagna  to  France;  these  were 
added  to  the  provinces  of  Modena  and  Reggio, 
taken  from  the  Duke,  and  formed  the  Cispadanc 
Republic,  as,  after  the  battle  of  Lodi,  Lombardy 
had  been  proclaimed  as  the  Transpadane  Re- 
public. 

The  Austrians,  however,  were  preparing  for 
another  invasion  of  Italy  under  the  Archduke 
Charles,  and  Napoleon  resolved  to  anticipate 
them  before  they  should  receive  their  reinforce- 
ments from  the  armies  on  the  Rhine.  He  there- 
fore entered  the  Tyrol,  driving  the  Archduke 
before  him,  and,  crossing  the  Noric  Alps  and 
penetrating  as  far  as  Leoben  in  Styria,  he  had 
reached  Judenburg,  a  few  days'  march  from 
Vienna,  when  an  armistice^  was  accepted  (7 
April  1797)  and  preliminaries  were  signed  at 
Leoben  on  the  iSth,  ceding,  the  Austrian 
Netherlands  and  Lombardy  to  France,  and  in- 
demnifying Austria  with  Venetia.  These  pre- 
liminaries were  confirmed  by  the  Treaty  of 
Campo  Formio,  signed  17  October.  While  Na- 
poleon was  carrying  on  these  stupendous  oper- 
ations, Hoche  and  Moreau  had  conducted 
equally  glorious  but  less  successful  campaigns 
against  the  Austrians  in  southern  Germany  and 
had  ptsshed  them  back  into  the  Black  Forest 
when  they  received  the  news  from  Leoben  and 
suspended  active  operfeitions. 

In  the  meantime  the  condition  of  affairs  at 
hom«  was  becoming  worse.  The  Reign  of 
Terror  liad  been  folk)wed  by  an  excessive  dis- 
solution of  manners.  Brigandage  prevailed  in 
the  provinces*  Barras,  a  member  of  the  direc- 
tory, and  other  high  ollkiats,  had  been  f^ilty  of 
tnatvenatioci  »kd  pfi'<rate  jobbing  }n  the  pnblic 
fmids.    The  retomred  royalists  were  ititriguitig 


for  a  counter-revolution.  The  reaetionaty  party 
had  triumphed  in  the  elections  of  May  1797,  and 
had  succeeded  in  electing  Pichegru  president  of 
the  Five  Hundred,  and  Barbe  Marbois,  another 
royalist,  president  of  the  Ancients,  and  had  re- 
placed Letournerre  in  the  directory  by  Barthe- 
lemy.  The  majority  of  the  directory,  relying  on 
the  support  of  Bonaparte,  resolved  to  aintictpate 
them.  Hoche  had  been  recalled  with  his  army 
from  the  Rhine  and  from  Italy  Napoleon  sent 
Augereau,  his  trustworthy  aide,  and  with  these 
the  directory  carried  out  the  coup  d'eteU  of  the 
i8th  Fructidor  (4  Sept.  1797).  On  that  night 
Augereau  introduced  12,000  men  into  Paris,  sur* 
rounded  the  halls  of  the  coancils,  and  arrested 
the  leaders  of  the  reactionary  party.  The 
minorities  of  the  two  councils,  assembled  on  the 
invitation  of  the  directors,  coodemned  53  depu- 
ties to  transportation;  annulled  the  elections  in 
48  departments,  and  repealed  the  laws  which 
had  been  passed  in  favor  of  priests  and  emi- 
grants; and  other  violent  measures  were  also 
taken.  Moreau,  who  had  betrayed  the  intrigues 
of  Pichegru,  was  himself  suspected,  and  de- 
prived of  his  command;  and  Hoche  in  conse- 
quence received  command  of  the  two  armies  of 
the  Rhine.  Soon  afterward,  however,  he  was 
taken  suddenly  ill  (some  say  he  was  ^isooed) 
and  died. 

It  seems  to  have  been  the  purpose  of  the 
directory  at  this  time  to  invade  England  and 
with  this  object  in  view  a  large  army  had  been 
gathered  together.  Napoleon  was  placed  in 
command  of  it  and  though  at  first  he  professed 
to  favor  the  design,  he  readily  saw  its  impracti- 
cability and  finally  persuaded  the  directory  to 
abandon  the  project.  As  an  alternative  he  pro- 
posed to  ruin  the  English  Indian  empire  by  the 
conquest  of  E^pt  His  plan  was  approved; 
an  army  consistmg  of  36,000  men  was  equipped ; 
and  in  a  fleet  connnanded  by  Braeis  the  ex- 
pedition embarked  at  Toulon  on  19  May  1798. 
In  passing  they  took  Malta  from  the  Knights 
9-10  June.  The  fleet  a  few  ds^ys  later  set  sail 
for  Egypt  and  reached  Alexandria  i  July.  Na- 
poleon sent  Kleber  forward  to  take  that  city 
and  then  advanced  on  Cairo  but  before  he 
reached  his  destination  he  encountered  a  large 
force  of  Mamelukes.  A  long  and  bloody  strug- 
gle ensued  known  as  the  battle  of  the  Pyramids, 
but  on  21  July  Napoleon  emerged  victorious. 
He  then  entered  Cairo  in  triumph.  Napoleon 
thinking  himself  secure  set  about  reorganizing 
the  civfl  and  military  government  of  the  coun- 
try, amonfif  other  things  establishing  on  22  Au- 
gust the  Instftute  of  Egypt;  but  before  he  had 
accomplished  much  in  that  direction  fortune  de- 
livered a  terrible  blow.  While  he  was  thus 
occupied  in  the  interior.  Nelson,  in  command 
of  the  English  fleet,  had  pursued  the  French 
fleet,  found  it  moored  in  the  Bay  of  Abukir, 
defeated  and  nearly  destroyed  it  in  what  is 
called  the  battle  of  the  Nile,  1-2  Aug.  1798. 
The  French  were  thus  cut  off  from  escape.  To 
make  matters  worse  the  Sultan  declared  war 
against  Napoleon.  Beside  this  in  October  the 
people  in  (Jairo  revolted  and  then  occurred  the 
fearful  massacres  when  2,000  people  were  put 
to  death.  Napoleon,  however,  instead  of  at- 
tempting to  return  to  France  resolved  to  Con- 
quer Sy*ia.  Etfi-ly  in  February  17Q9  h^  started 
with  13,000  men  to  eross  the  desfert    El-AHsh 
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Gaza,  md  J«0a  qukddy  succuftibed  and  he  then 
laid  siege  to  the  city  of  Acre  which  was  de- 
fended by  a  Turkish  garrison  under  Djez^ar 
Pasha,  assisted  by  the  English  commodore  Sir 
Sydney  Smith.  It  was  i^obably  at  this  time  that 
he  heard  of  the  disorders  in  France  and  the 
disasters  to  French  armies.  This  fact  combined 
with  his  inability  to  capture  the  city  undoubtedly 
influenced  his  decision  to  return  to  France.  He 
th^efore  on  20-21  May,  after^  a  60-day  siege, 
relinquished  the  attempt  to  capture  the  place 
and  returned  to  Egypt,  laying  waste  the  country 
by  fire  and  having  lost  over  4,000  men  in  the 
expedition.  Napoleon  reentered  Cairo  on  14 
June  but  not  a  -month  had  passed  before  it  was 
announced  that  a  Turkish  expedif iota  of  10,000 
men  was  marching  against  him.  On  25  Jtdy 
Napoleon  attacked  and  almost  adnihilsftol  this 
force,  which  the  Siultan  had  landed  at  Abukir. 
On  22  Aug.  1799  he  transferred  the  conUnand 
oi  the  Egyptian  army  to  Kleber  and  embarking 
m  a  Irigate  landed  at  Fnejus  9  October  after 
several  narrow  escapes  from  capture  by  the 
Eqglish  Mediterranean  cruisers. 

While  Napoleon  was  conducting  these  opera- 
tions in  Egypt  a  Second  coialition  in  violation 
oif  the  Treaty  of  Glunpo  Fotmio  had  been 
formed  agaiti^  France^  embrabing  England, 
Russia,  Austria,  dnd  other  -Gefman  states, 
Naples,  Portugal,  and  Turkey.  To  meet  this 
danger  the  councils  parsed  the  law  of  the  con- 
scription (5  Sept,  1798),  tind  ordered  a  levy  of 
300,000  men.  The  campaign  of  1799  ^*s  dis- 
astrous to  the  French.  Jourdan,  who  had 
crossed  the  Black  Forest,  was  defeated  by  the 
Archduke  Charles  at  Slockbach  in  Swabia  on 
25  March,  and  forced  to  retire  beyond  the 
Rhine.  Scherer,  who  was  intrusted  with  the 
command  of  the  army  of  Italy,  was  defeated  at 
Magnano  on  5  April.  Moreau,  who  superseded 
him,  sustained  further  reverses;  and  MacDonald, 
who  came  to  his  assistance  with  the  army  of 
Naples,  was  totally  defeated  in  the  battle  of  the 
Frebbia,  17^19  June,  Turin,  Alessandria,  and 
Mantua  were  captured.  Joubert,  who  succeeded 
Moreau,  was  defeated  and  killed  at  Novi  15 
August.  On  the  other  hand,  the  Anglo-Russian 
campaign  in  Holland  failed ;  and  Masscna,  after 
a  brilliant  campaign  in  Switzerland,  defeated 
the  Russians  and  Austrians  at  Zurich  on  25 
September,  which  induced  the  Emperor  Paul  I. 
to  make  peace. 

Napoleon,  on  his  tetufn,  found  the  gorern- 
ment  in  great  enibarrassment.  Its  credit  was 
wholly  gone.  It  was  obliged  to  fund  the  in- 
terest of  its  debts  or  pay  it  in  worthless  paper 
money.  It  was  ill-obeyed  by  its  generals.  A 
revolution  had  -taken  place  in  the  government 
(rS  June),  but  the  new  directors  were  as  in- 
competent as  the  old.  In  these  circumstances 
was  acoompHshed  the  revolution  of  the  i8th  and 
19th  Briflnaifc  (9-10  N<>v.  I7tt?)  by  which 
the  directory  was  abolished.  The  councils  being 
alsrrmed  with  rumors  of  a  Jacobin  plot,  the 
Ancients  gave  orders  that  both  bodies  of  the 
leerislature  should  be  transferred  to  Saint  Cloud 
tifider  the  conduct  of  Bonaparte,  who  was  in- 
trusted with  the  command  of  the  troops.  Bona- 
parte had  alrieady  secured  the  co-operation  of 
Moreau  «nd  the  other  generals  present  in  Paris. 
0»  the  loth  Napoleon  entered  the  Council  of 
the  Ancients  assembled  at  Saint  Cloud,  and  in- 


sist^ on  the  necessity  of  a  new  constitution. 
On  proceeding  to  the  Council  of  the  Five  Hun- 
dred he  was  received  with  cries  of  d  bas  le  dic^ 
tai€ur.  Gen.  Leclerc,  by  his  orders,  entered  and 
dispersed  the  assembly.  The  members  of  the 
t«K>  icouneils  who  were  favorable  to  Bonaparte 
then  appointed  a  provisional  government  of 
three  consuls  <^  Bonaparte,  Sieyes,  and  Roger 
Dueos,  and  a  committee  consisting  of  25  mem- 
bers, of  each  council  to  draw  up  a  new  consti- 
tution, which  was  proclaimed  on  15  I>ec0mber, 
and  called  the  ^Constitution  of  the  Year  in.» 
The  three  consub  were  appohsted  for  10  years, 
iand  re-eligible.  The  first  had  all  the  executive 
powers,  the  others  only  a  consultative  "voice. 
This  constitution  was  submitted  to  the  appro- 
bation of  the  people,  and  accepted  by  3,011,107 
suffrages  against  1,567.  The  departments  were 
put  under  prefects  directly  responsible  to  the 
minister  of  the  interior.  The  prefects,  sub- 
prefects,  and  maires  of  communes  had  their 
councils,  which  were  merely  consultative,  the 
whole  executive  power  being  in  the  hands  of 
the  officer  responsible  to  government 

Bonaparte  chose  Cambac^res  and  Le  Bmn 
as  second  and  third  consuls.  He  then  under- 
took the  task  of  reforming  civil  affairs.  He 
reeruited  the  national  treasury,  repealed  many 
of  the  more  violent  laws  that  had  been  promul- 
gated during  the  Revcdution,  ^nd  reopened  the 
churches.  He  wrote  letters  to  the  King  of  Eng- 
land and  the  Emperor  urging,  in  theatrical 
tefms,  the  restoration  of  peace,  but  these  over- 
tures were  refused,  and  his  next  business  was 
to  prepare  for  war.  He  gave  Moreau  the  com- 
mand of  the  army  of  the  Rhine,  and  determined 
himself  to  proceed  to  Italy.  Massena,  with  the 
remains  of  the  French  army,  was  shut  up  in 
Genoa.  On  13  May  1800  he  began  his  memor- 
able march  across  the  Alps  and  on  2  June  to 
the  surprise  and  consternation  of  the  allies  en- 
tered Milan.  After  several  unimportant  skir- 
mishes he  attacked  and  decisively  defeated  the 
Austrians  at  Marengo  on  14  June  1800.  He  thus 
for  a  second  time  secured  to  the  French  pos- 
session of  all  the  Piedmontese  fortresses.  By 
the  Convention  of  Alessandria,  signed  on  the 
i6th,  Melas  abandoned  all  Piedmont  and  Lom- 
bardy  to  the  Oglio.  Napoleon  then  committed 
the  command  to  Massena  and  returned  to 
Paris.  ^  Meanwhile  Moreau  defeated  the  Aus- 
trians in  several  engagements  durintf  May,  and 
forced  them  to  take  refuge  in  Ulm.  For  a 
while  Napoleon's  time  was  divided  between 
campaigning  and  negotiating.  The  English, 
however,  finally  persuaded  the  Austrians  to  con- 
tinue the  struggle  and  late  in  the  year  hostilities 
once  more  began  in  the  valley  of  the  Upper 
Danube.  Moreau  again  defeated  the  Austrians 
under  the  Archduke  John  on  3  December  in  the 
important  battle  of  Hohenlinden  and  after  a 
series  of  brilliant  combats  drove  the  Austrians 
back  till  Vienna  was  in  terror.  Brune,  who  suc- 
ceeded Mass^a,  extended  the  Italian  conquests 
in  Tuscany  and  Venetia.  Negotiations  were 
then  entered  on  by  Austria,  and  the  Peace  of 
Lon^ville  concluded  9  Feb.  1801.  The  Rhine 
was  recogni^d  as  the  boundary  between  France 
and  Germany.  The  Adige  was  to  be  the  bound- 
ary of  Austria  and  Italy.  The  independence  of 
the  Batavian,  Helvetian,  Cisalpine,  and  Ligurian 
republics  was  guaranteed.     A  treaty  was  also 
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concluded  with  Spain  at  Madrid  on  21  March  ; 
and  by  the  Treaty  of  Florence,  28  March,  Naples 
i^reed  to  renounce  the  coalition,  and  received 
French  garrisons.  Treaties  were  also  signed 
with  the  Pope,  Bavaria>  Portugal,  Russia,  and 
Turkey.  Russia,  Prussia,  Denmark,  and  Swe- 
den then  formed  an  armed  nsatrality  ;n  oppo- 
sition to  the  naval  privileges  claimed  by  Eng- 
land, which  now  maintained  the  war  single- 
handed.  This  led  to  a  brief  war  between  Eng- 
land and  the  northern  powers,  except  Prussia, 
which  was  terminated  by  the  death  of  Paul  I., 
and  the  battle  ol  Copenhagen. 

During  all  this  time,  the  French  army  in 
.Egypt,  though  greatly  weakened,  was  unsub- 
dued. On  8  March  1801  an  English  fleet  under 
Abercrombie  debarked  18,000  troops  at  Abukir ; 
on  13  March  t^is  force  attacked  and  defeated 
the  French;  on  the  17th  Sir  Sydney  Smith  -re- 
duced the  forts  at  Abukir;  and  on  the  20th 
'  15,000  English  again  attacked  9,000  Frendi  and 
forced  them  back  to  Alexandrid  and  Cairo. 
Gen.  Kleber  had  been  assassinated  and  so 
on  50  August  Gen,  MenoUj  by  a  capitulation 
with  the'  English,  agreed  to  evacuate  Egypt. 
Both  England  and  France  were  now  anxious  for 
peace.  PreKminaries  were,  signed  on  i  October 
and  the  Peace  of  Amiens  was  concluded  27 
March  1802.  France  retained  her  continental 
conquests.  Ceylon  was  ceded  to  England  by 
Holland,  and  Trinidad  by  Spain;  all  the  other 
conquests  of  Great  ,  Britain  were  restored. 
Malta,  which  had  been  taken  by  the  English, 
was  to  be  restored  to  the  Knight«  of  Saitit  John. 
This  lull  in  active  warfare  allowed  Napoleon 
time  to  crush  an  insurrection  of  the  blacks  In 
Santo  Domingo. 

Napoleon  exhibited  his  wonted  vigor  in 
home  administration.  By  means  of  the  senate 
he  silenced  the  opposition  of  the  tribunate  and 
th^  corps  legislatif.  He  assembled  the^  most 
noted  lawyers  in  France  under  the  presidency 
of  Cambac^res  to  draw  up  a  new  code  of  civil 
laws  now  known  as  the  *Code  Napoleon'^  (see 
Code).  He  entered  into  a  concordat  with  Car- 
dinal Consalvi  for  the  re-establishment  of  the 
Catholic  religion.  He  undertook  public  works, 
constructed  roads,  and  bridges,  encouraged 
industry  and  commerce.  On  2  Aug.  1802,  Napo- 
leon and  his  colleagues  were  made  consuls  for 
life. 

The  external  policy  of  Napoleon  was  not 
calculated  to  conciliate  the  jealousies  caused  by 
the  extension  of  French  dominion.  The  inde- 
pendence of  the  new  republics  was  merely 
nominal.  The  island  of  Elba  was  occupied  and 
incorporated  with  France  in  August  1802,  Pied- 
mont II  September,  and  Parma  in  October; 
while  in  the  same  year  Piacenza  was  united  to 
the  country  and  an  armed  intervention  changed 
the  government  of  Switzerland.  Holland  was 
also  treated  as  a  part  of  France  an(J  received  a 
constitution  from  Paris.  By  the  Treaty  of 
Luneville  the  German  princes  dispossessed  by 
the  advance  of  the  French  boundary  wer-e  to 
be  indemnified  beyond  the  Rhine.  The  process 
of  compensation  was  not  carried  out  with  suffi- 
cient promptitude  for  Napoleon.  .  By  his  inter- 
ference, in  cbnjunction  with  that  of  the  Emperor 
of  Russia,  the  iridemnification  was  effected  by 
the  extinction  of  the  two  electorates-  of  Cologne 


and  Treves,  and  the  sectdarization  of  the  eccle- 
siastical estates.  Napoleon  on  30  April  1803  sold 
Louisiana  to  the  United  States  for  $15,000,000. 

The  discontent  excited  in  England  by  this 
aggressive  policy  mad«  it  evident  that  the  peace 
could  not  b*^  maintained,  and  the  government 
refused  to  evacuate  Malta.  On  16  May  1803, 
two  days  before  the  declaration  of  war,  an  em- 
bargo was  laid  on  all  French  and  Dutch  vessels 
in  English  hafbors.  Napoleon  retaliated  for 
this  lawless  proceeding  by  seizing  as  hostages 
all  English  travelers  in  France  and  Holland, 
and  Gen.  Mortier  took  military  possession  of 
Hanover.  Russia  and  Prussia  attempted  to  in- 
tervene, but  on  terms  unacceptable  to  France. 
Spain  and  Portugal  had  to  purchase  their  neu- 
trality from  France;  but  as  this  purchased 
neutrality  plated  the  former  at  the  disposal  of 
FVance,  England'  declared^  war  with  Spain. 
Naples  was  occupied  by  French  troops,  and 
vast  prcparaticttis  were 'made  ostensibly  for  the 
invasion  of  England.  While  these  evertts  were 
occurring  a  conspifacy  'for  the  overthrow  of 
Bonaparte  and  the  restoration  of  the  Bourbons 
was  discovered  in  1804,  in  Whicii  the  British 
government  was  tmplfcated.  The  most  distin- 
guished of  the  condplrAtoTs  ^ere  Cadoudal, 
Pichegru,  and  Moreau.  Cadoudal  was  executed, 
Pichegru  destroyed  himself  in  prison,  Moreau 
was  pardoned,  and  retired  to  the  United  States. 

The  legislative  bodies  were  now  completely 
subservient  to  Napoleon,  and  tht  conspiracy  of  . 
Cadoudal  was  made  a  pretext  for  offering  him 
the  empire.  The  senatus-consultum  for  the 
regulation  of  the  empire,  drawn  up  by' Napoleon 
himself,  was  passed  18  May  i^to4.  The  empire 
was  confirmed  by  a  popular  vote  of  3.572,329 
against  2,569.  The  coronation  took  place  at 
Notre  Dame  on  2  Dec.  1804,  and  the  empire 
was  established. 

Bibliography.'^There  are  nthnerous  and  ex- 
cellent histories  of  France  and  other  general 
histories  which  cover  this  period  both  in  out- 
line and  in  detail  Among  them  are:  Lavisse 
and  Rambaud,  <Histoire  Generale>  (12  vols.. 
Paris  1893-1901)  ;  Fleury,  ^Histoire  de  France> 
(1891);  G.  W.  Kitchin,  <Histonr  of  France  to 
i?93^  (3  vols.,  Oxford  1882)  ;  Cfrowe,  <History 
of  France*  (5  vols.,  London  1858)  ;  Mackenzie, 
<The  Nineteenth  Century>  (London  1882)  ; 
Gulzot,  ^Histoire  de  France>  (Paris  1870) ; 
Duruy,  ^Histoire  de  France*  (trans,  by  C^rey. 
New  York  1889)  ;  Martin,  <Histoire  de  France* 
(Paris  1855-^)  ;  White,  ^History  of  Fran<^c> 
(1890)  ;  Yonge,  <Three  Centuries  of  Modefm 
History*  (London  1872)  ;  Edwin  Emerson,  Jr., 
^A  History  of  the  Nineteenth  Century  Year  by 
•Year*  (New  York  1901);  Thornton's,  <Conti- 
nental  Rulers*  and  Oscar  Browning^s  <Wars 
and  Military  Development*  in  vols.  VI.  and 
XVIL  respectively  of  <The  Nineteenth  Century* 
(Toronto  and  London  1902)  ;  also  for  the  in- 
stitutions«  consult  Taine's  <  Modern  R^g^imc* 
(Paris  1 891-4;  trans,  by  Durand,  New  York 
1894).  The  ^Cambridge  Modem  Historv* 
(Vol.  Vni.  <The  Revolution)  and  Vol.  IX. 
*Napoleon,>  Cambridge  1904H5),  beside  treating 
the  history  of  this  period  in  detail  cites  an 
enormous  number  of  works,  original  documents, 
•  etc.,  iyn  each  period  and  on  every  pha^  of  the 
subject  which  the  student  may  consult  with 
profit. 
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4.  France'^ The  Empire.  As  the  fear  of 
socialism  helped  to  found  the  consulate  in  1799, 
so  the  royalist  plot  of  1804  precipitated  the 
foundation  of  the  Empire.  Much  as  France  ab- 
horred the  execution  of  the  Due  d'Enghein,  she 
was  still  more  aghast  at  the  prospect  of  the 
turmoils  which  would  ensue,  should  Napoleon 
be  suddenly  removed  from  the  head  of  affairs. 
*The  need  of  repose  and  stability,*  says  Miot  de 
Melito,  *was  so  pressing,  the  future  so  disquiet- 
ing, the  fear  of  terrorism  so  great,  the  return  of 
the  Bourbons  so  formidable  that  people  quickly 
grabbed  at  any  expedient  which  might  save 
them  from  those  dangers.®  Seven  days  after 
the  Duke's  murder,  Fouche  appeal^  to  the 
Senate  to  establish  h^teditary  govemm'ent  The 
idea  was  taketi  up  on  ^very  side.  Carhot  allone 
Opposed  it  in  the  Tribunate;  the  Senate,  the 
CouTicit  of,  state,'  reported  in  its  favor  and  after 
a  brifef  period'  di  affected  hesitation  Napoleon 
<*omp!ied*  with  the  general  desire.  On  18  May 
1804,  a  ^oristitljtibn  whith  had  befen^  eUaborated 
by  Fouche  «rid  Talleyi^nd'  wis  adopted  in  the 
Senate  with  three  dissentent  voices.  It  decreed 
to  Napoleon  the  tifleof  Emperor  of  the  French 
and  settled  the  succefesion  to  the  throne  on  his 
direct!  male  issue,  natural  and  legitimate.  It 
enabled  a  childless  emperor  to  adopt  the  chil- 
dren or  grandchildren  of  his  brothers,  and  d^- 
ignated  Joseph  and  Louis  Bonaparte  (Napoleon's 
brothers)  to  the'successiort,  in  case  the  Etnperor 
should  die  without  natural  or  adopted' children. 
The  civil  list  was  fixed  at  25,000,000  francs,  a 
sum  established  in  the  constitution  of  1791 ;  and 
other  provisions  were  added  with  the  design  of 
adding  brilliance  and  authority  to  the  throne. 
Six  grand  dignitaries  of  the  Empire,  irrespon- 
sible, irremovable,  enjoying  the  status  and  pre- 
rogatives of  princes,'  were  to  sdpport  the  new 
Emperor.  Cambaceres  was  maae  Archchan- 
cellor,  Lebrun,  Archfreasurer.  The  oflftce  of 
Grand- Elector  —  a  title  borrowed  from  the  no- 
menclature of  the  Holy  Roman  Empire  —  was 
conferred  on  Napoleon's  elder  brother  Joseph; 
the  office  of  Constable  was  given  to  the  younger 
brother  Louis.  The  remaining  two  dignities 
were  ultimately  conferred  upon  connections  by 
marriage,  and  while  Napoleon's  stepson,  Eugene 
Beauharnais,  became  Archchancellor  of  State, 
his  brother-in-law,  Murat,  was  given  the  rank 
of  High  Admiral.  Another  provision  in  the 
Senate's  constitution  of  18  May  .1804,  was  de- 
sij?ned  to  conciliate  the  army.  There  were  to  be 
16  marshals  of  the  Empire,  and  the  marshal's 
baton  henceforward  became  the  chief  prize  of 
military  ambition.  At  the  same  time  the  court 
was  furnished  with  decorative  officials,  with  a 
grand' almoner  (Cardinal  Fesch),  a  grand  mar- 
shal of  the  palace  (Duroc),  a  grand  chamber- 
lain (Talleyrand),  a  grand  equerry  (faulain- 
court"),  a  grand  master  of  ceremonies  (De 
Segnr),  and  with  numerous  prefects  and  ladies 
of  the  psllace.  The  changes  made  in  the  mech- 
anism of  the  government  were  even  more  sig- 
nificant of  absolutist  tendencies.  The  restric- 
tion placed  ut^on  the  numbers  of  Senators  was 
removed  and  iKHr  nomination  conferred  upon 
the  Emperor.  The  Trrbunate  was  divided  into 
three  sections,  dealing  respectively  with  legisla- 
tion, home  affairs',  and  finance;  a  measure  which 
effectnally  destroyed  Its'* potencv  as"  an  onran 
of  protest;  and  though  the  legislative  body  was 
given  the  power  of  discussing  measures  in  a 


general  committee,  the  discussions^  unless  invited 
by  the  Council,  were  neither  to  t>e  published  nor 
printed.  As  a  matter  of  fact  both  Tribunate 
and  Legislative  ceased  to  be  working  parts  of 
the  machinery.  As  the  powers  of  the  Tribunes 
expired,  no  fresh  nominations  were  made,  and 
so  the  body  vanished  from  the  constitution.  A 
more  expeditious  method  of  legislation  was  dis- 
covered. The  Emperor  governed  by  means  of 
Senatus  ConsuUa  or  decrees  of  the  Council  of 
State. 

The  French  people  acclaimed  the  constitu- 
tional revolution  by  more  than  three  and  a  half 
million  votes;  that  is  to  say,  by  a- larger  major- 
ity than  was  given  for  the  Consulate  or  the 
.Conisukite  for  Life.  Of  the  opponents,  Camot 
Was  thb  most  conspicuous;  and  it  is  noticeable 
that  almost  all  the  barristers  of  Paris  Were 
against  the  establishment  of  monarchy;  but  the 
army  was  flattered  by  the  elevation  of  its 
leader,  and  the  peasantry  saw  in  the  change  a 
fresh  guarantee  for  the  stability  of  the  revolu- 
tkwfciry  Idnd  settlement  That*  he  might  reassure 
khe  Catholics,  and  win  the  royalists.  Napoleon 
summoned  the  Pope  to  preside  over  the  coro- 
Aation,  Pius  VII.  undertook  the  joumev,  but 
•was  destined  to  receive  'a  •  lesson  upon  the  re- 
lations of  the  spiritual  to  the  temporal  power. 
After  he  had  anointed  the  Emperor  and  Em- 
press with  the  holy  oil  an4  as  he  was  proceed- 
ing to  perform  the  act  of  coronation.  Napoleon 
seized  the  crown  and  placed  it  on  his  head  with 
his  own  hands.  The  sword  and  insignia  of 
Charletnagtie  were  brought  from  Aix  to  give 
significance  to  the  occasion,  as  if  the  ceremony 
of  Notre  Dame  betokened  nothing  less  than  a 
revival  of  the  great  Prankish  empire. 

Meanwhile  war  had  broken  out  with  Eng- 
land. The  vigilance  of  the  English  fleet  pre- 
vented that  concentration  of  the  French  navy 
in  the  channel  which  was  essential  to  the  escort 
of  the  Boulogne  flotilla,  but  Napoleon  had  paved 
the  way  for  a  war  with  Austria,  in  case  it 
should  prove  impossible  to  strike  at  London. 
On  the  pretext  that  an  emperor  could  not  also 
be  president  of  a  republic,  it  was  determined 
to  convert  the  Italian  republic  into  a  monarchy. 
The  Italian  crown  was  offered  first  to  Joseph, 
then  to  Louis,  but  the  brothers  ■  were  too  am- 
bitious to  renounce  their  claims  on  the  imperial 
succession,  and  Napoleon  finally  decided  to  as- 
sume the  crown  himself  and  to  appoint  Eugene 
Beauharnais  his  viceroy.  Italian  deputies  were 
summoned  to  Paris  to  vote  the  crown  and  in 
May  1805  Napoleon  went  to  Italy  to  receive  it. 
In  the  cathedral  of  Milan  on  26  Mav  he  placed 
the  old  iron  circle  of  the  Lombard  Kings  upon 
his  brow,  and  though  the  French  Senate  and  the 
rulers  of  Europe  were  assured  that  the  Italian 
Kingdom  and  the  French  Empire  would  be  kept 
Strictly  separate,  no  one  was  deceived.  The  an- 
nexation of  Genoa  to  France  was  a  proof  that 
Napoleon's  ambition  was  insatiable,  and  ad- 
vertised to  the  powers  that  war  was  the  only 
remedy.  By  July  1865  Russia  had  determined 
to  break  off  relations  with  Napoleon;  on  9  Aug. 
Austria  gave  her  secret  adhesion  to  the  Russo- 
British  alliance,  by  the  middle  of  September  an 
Austrian  army  under  General  Mack  was  at  Ulm. 
Tfte  speed  and  genius  of  Napoleon  di<;roncerted 
all  the  calculations  of  his  enemies.  The  army 
of  England  (rechristened  20  Aue.  th^  grand 
army)   was  swung  round,  and  rapidly  pushed 
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through  Germany  into  the  valley  of  the  Danube. 
On  20  Oct.  Mack,  surprised,  surrounded,  and 
overwhelmed,  capitulated  at  Ulm ;  and  on  2  Dec 
(the  anniversary  of  the  coronation)  the  Aus- 
trtans  and  Russians  were  defeated  with  huge 
I06S  at  Austerlitz.  Francis  withdtew  from  the 
war  and  on  20  Dec.  1805,  signed  the  treaty  of 
Pressburg  with  France. 

The  most  ob  ^ious  political  result  of  the  cam- 
paign was  that  the  infiuence  of  the  French  Em- 
pire was  substituted  for  that  of  Austria  in  Italy 
and  Germany.  The  Hapsburgs  were  compelled 
to  recognize  the  Italian  Kingdom  and  the  an- 
nexation of  Genoa,  and  to  cede  Venetia,  Istriai 
and  Dalmatia  to  the  victor.  The  Neapolitan 
Bourbons  had  received  an  Anglo- Russian  force 
into  their  cz^pital,  and  for  this  violation  of 
neutrality  they  were  condemned  to  expulsion. 
Accordingly  no  seoner  had  peace  been  struck 
at  PressLM»-g  than  Napoleon  sent  St  Cyr  (q.v.) 
and  Massena  (q.v.)  to  expel  <^thc guilty  woman* 
who  had  so  flagrantly  ^violated  all  that  is 
sacred  among  men.*  In  this  mission  they  w«re 
successful.  On  13  Jan.  ;8a6»  Ferdinand  asfd 
Caroline  fled  to  Sicily,  where  they  were  se- 
cured by  the  protection  of  the  English  fleet 
The  Kingdom  of  the  two  Sicilies  was  given  to 
Joseph.  Elise  Bacciocchi,  a  sister  of  Napoleon, 
became  Princess  of  Lucca  and  Piombino,  while 
another  sister,  the  beautiful  Pauline  Borgfaese, 
received  the  principalis/  of  Guastalla.  Thus  the 
whole  of  the  Italian  peninsula,  save  the  Papal 
States,  came  under  French  control. 

Th«  results  of  Austerlitz  were  no  less  im- 
pressive in  Germany.  Before  the  war  Napoleon 
had  solicited  and  obtained  the  alliance  of  the 
South  German  dynasties  and  after  the  victory 
he  proc3€eded  to  reward  his  allies.  Bavaria  and 
Wurtemburg  were  raised  to  the  dignity  of  king- 
doms ;  Baden  became  ^  grand  duchy,  while  mar- 
riages were  arran<?ed  Isetween  Eugene  and  Prin- 
cess Augusta  of  Bavaria,  Jerome  and  Princess 
Caroline  of  Wurtemburg  and  Stephanie  ae 
Beauharnais  and  the  Crown  Prince  of  Baden. 
By  recognizing  the  independent  authority  of  the 
three  South  German  Princes  Napoleon  had  prac- 
tically eliminated  Austrian  influence  from  South 
Germany^ but  so  long  as  the  shadow  of  the  Holy 
Roman  Empire  remained,  the  Hapsburgs  still 
retained  a  right  of  intervention  in  German  af- 
fairs. This  right  Napojeon  determined  to  abolish. 
On  I  Aug.  1806,  the  Diet  of  Ratisbon  was  in- 
formed tliat  the  Holy  Roman  Empire  was  at  an 
end.  In  place  of  this  ancient  and  picturesque 
institution  a  confederation  of  the  Rhine  was 
formed  tinder  the  protectorate  of  Napoleon,  a 
*new  Carolingian  code^*  as  it  was  called  in  Paris, 
where  it  was  drafted  under  the  direction  of 
Talleyrand.  The  16  princes  who  joined  the  con- 
federation were  bound  by  a  close  offensive  and 
defensive  alliance  to  France  and  compelled  to 
furnish  contingents  to  the  grand  army.  As  the 
price  of  their  subservience  to  the  Protector  of 
the  League,  they  were  encouraged  to  be  auto- 
cratic in  their  own  dominions. 

As  Austerlitz  gave  Napoleon  control  of 
Southern  Germany,  so  Jena  and  Friedland  made 
him  master  of  the  north.  The  Prussian  Court, 
roused  by  the  occupation  of  Hanover  in  1803, 
the  murder  of  the  Due  d'Engheki  in  1804,  and 
the  violation  of  Priwsian  neutralitv  by  Ber- 
nadotte's  corps  In  1^5,  determined  (October 
1805)  to  present  an  ultimatum  to  Napoleon  and 


in  the  event  of  his  rf^fusal  to  cast  in  her  lot 
with  the  allies.  But  the  battle  of  Austerlitz 
intervened,  and  Haugwitz,  the  bearer  of  the 
Prussian  ultimatum,  was  compelled  to  sign  the 
humiliating  treaty  of  Schonbrunn  (15  Dec.  1805), 
the  mainobject  of  which  was  to  involve  Prussia 
in  war  with  England  by  forcing  her  to  accept 
Hanover.  But  the  war  spirit  was  now  high  in 
Berlin,  and  everything  in  Napoleon's  conduct 
during  the  ensuing  months — the  formation  of 
the  Confederation  of  the  Rhine,  the  obstacles 
placed  in  the  way  of  a  counterbalancing  con- 
federation of  the  North  —  ^as  calculated  to  raise 
it  Finally  Prussia  learned  that  Napoleon  was 
offering  Hanover  to  England,  and  rushed  into 
war.  Napoleon,  swiftly  marching  through  the 
depths  of  Thuringia,  beat  the  Prussians  at  Jena 
and  Auerstadt  14  Oct  i8o6y  occupied  Berlin, 
compelled  the  Saxons  to  «nter  the  confederation 
of  the  Rhine,  and  Anally,  after  the  bloody  and 
indecisive  battle  of  Eylau,  6  Feb.  1807,  won  a 
crowning  victory  at  Friedland,  14  June,  which 
led  Alexander  of  Russia  to  decide  for  peace. 
The  three  sovereigns  met  9X  Tilsit,  and  then  a 
peace  was  signed  7  July  1807.  Prussia  was  not 
only  compelled  to  pay  a  heavy  war  indemnity, 
and  to  sui>port  a  Fr^ich  ^rmy  of  occupation, 
but  was  striked  both  of  her  eastern  and  western 
provinces.  The  provinces  (save  the  circle  of 
Bialystock)  acquired  by  the  second  and  third 
partition  of  Poland,  were  formed  into  a  grand 
duchy  of  Warsaw,  which  was  attached  to  the 
Saxon  kingdom,  and  consequently  included  in 
the  Rhenish  confederation.  On  the  western 
frontier,  the  Westphalian  province,  including 
the  important  fortress  of  Magaeburg  were,  to- 

f ether  with  the  Duchy  of  Brunswick,  parts  of 
lanover  and  the  electorate  of  Hesse-Cassel, 
formed  into  a  kingdom  of  Westphalia  for  Prince 
Jerome,  the  youngest  brother  of  the  Em- 
peror, likewise  included  in  the  Rhenish  confed- 
eration. The  Baltic  littoral  passed  under  French 
control,  for,  though  Danzig  was  Drodaimed  a 
free  city,  it  was  to  be  governed  hy  a  French 
force,  and  though  the  Duchies  of  Oldenburg  and 
Mecklenburg- Schwer in  were  restored  to  their 
respective  dukes,  they  were  to  sustain  a  French 
army  of  occupation  until  the  general  peace. 
Meanwhile,  on  21  Nov.  1806,  Napoleon  had 
issued  the  famous  Berlin  decrees  (q.v.),  the 
object  of  which  was  to  ruin  England  by  exclud- 
ing her  goods  from  the  continent,  and  by  de- 
claring tie  British  isles  to  be  in  a  state  of 
blockade.  But  to  make  the  continental  blockade 
completely  effective  it  was  necessary  to  control 
all  the  littoral  of  continental  Europe;  and  this, 
accordingly,  became  the  primary  aim  of  imperial 
policy.  The  Batavian  Republic  was  converted 
into  a  kingdom  of  Holland,  and  placed  under 
the  control  of  Louis  in  1806,  while  the  refusal 
oi  the  Pope  to  accede  to  the  blockade  led  to  the 
gradual  absorption  of  the  Papal  States,  and  to 
their  final  incorporation  in  the  French  Empire 
in  18091  This,  too,  was  the  primary  motive  for 
Napoleon's  intervention  in  the  a^airs  of  the 
Iberian  peninsula.  While  returning  from  Tilsit, 
Napoleon  commanded  Talleyrand  to  inform  the 
Portuguese  that  unless  they  closed  their  forts  to 
the  British  by  I  Sept  1807,  he  would  declare 
war  upon  the  Prince  Regent  As  Portugal 
did  not  acquiesce,  a  secret  convention  was 
siG^ned  at  Fontainebleau,  27  Oct.  1807^  between 
France  and  Spain,  providing  £or  the  joint  con- 
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quest  and  partition  of  the  Portuguese  kingdom. 
The  conquest  was  rapidly  effected,  and  as  Junot 
(q.  Y.)  with  1,500  famished  grenadiers  straggled 
into  Lisbon,  30  Nov.  1807,  the  Prince  Regent 
and  the  royal  family  fled  to  South  America.  But 
meanwhile  Napoleon  was  preparing  to  over- 
throw the  Bourbon  house  in  Spain.  The  court 
of  Madrid  had  secret  grudges  against  the 
French  Empire,  and  in  a  moment  of  infatuation 
during  the  summer  of  1806,  the  Spanish  army 
liad  been  mobilized,  with  a  view  of  rejecting  the 
treaty  of  Ildefonzo,  which  had  been  the  source 
of  the  destruction  of  the  Spanish  navy.  But 
Jena  upset  the  calculation  of  Godoy,  the  miser- 
able favorite,  who  held  the  reins  of  Spanish 
policy.  He  explained  Lway  his  action,  protested 
friendship,  showed,  himself  in  the  treaty  of 
Fontainebleau,  prepared  to  connive  at  the  de- 
struction of  thehouseof  Braganza,  and  did  not 
for  a  moment  deceive  Napoleon.  The  Portu- 
guese campaign,  and  the  dissensions  between 
Charles  IV.  and  his  son  Ferdinand,  gave  to 
Xapoleon  thj  pretext  for  interference.  French 
troops  were  sent  across  the  Pyrennees,  nomi- 
nally for  the  purpose  of  supporting  the  army  of 
Portugal,  really  in  order  to  effect  the  stib- 
jugation  of  the  country.  Finally  the  royal  family 
was  enticed  to  Bayonne,  and  father  and  son 
compelled,  5  May  1808,  to  renounce  their  claims 
to  the  throne.  Joseph  was  sent  to  govern  in 
Madrid,  while  Murat,  the  grand  duke  of  Berg, 
took  his  place  in  Naples.  By  the  middle  of  May 
the  whole  Iberian  peninsula  had  nominally  be- 
come an  annex  of  the  French  Empire.  In  reality 
the  gravest  mistake  had  been  committed.  An 
English  army  under  Sir  Arthur  Wellesley  (q.  v.) 
defeated  Junot  at  Vimievo  21  Aug.  1805,  and 
forced  the  French  to  evacuate  Portugal,  while 
the  Spanish  people,  passionately  loyal  to  the 
fallen  dynasty,  hating  the  French  revolution, 
and  impervious  to  the  charms  of  a  scientific  ad- 
ministration, everywhere  rose  in  revolt.  On 
22  July  1808,  a  large  French  force  under  Dupont 
(q.v.)  capitulated  at  Baylen.  It  was  the  first 
serious  military  reverse  which  the  French  Em- 
pire had  sustained. 

The  Austrian  war  of  1809  was  the  natural 
sequel  to  the  insurrection  of  the  Spanish  people. 
Germany  was  smarting  under  the  hardships  in- 
volved by  the  French  military  occupation  and 
the  continental  blockade;  and  the  deepest  re- 
sentment was  caused  by  a  decree  issued  by 
Xapoleon,  commanding  the  banishment  of 
Stein  (q.v.),  the  great  reform  minister  from 
Prussia.  Every  German  who  hoped  for  better 
things,  looked  to  Austria  as  the  destined  libera- 
tor; but  again  the  genius  of  Napoleon  overcame 
all  obstacles.  Five  brilliant  battles  (19-23 
April)  drove  the  Archduke  Charles  out  of 
Bavaria.  On  13  May,  Vienna  surrendered  to 
Napoleon.  On  6  July  he  won  the  hard  fought 
field  of  Wagram.  The  English  diversion  at 
Walcheren  was  as  ineffective  as  the  gallant  raid 
of  Colonel  Schill  or  the  march  of  the  Duke  of 
Brunswick's  black  legion  through  northern  Ger- 
many. On  14  Oct.  1809,  Francis  of  Austria  ac- 
cepted the  treaty  of  Schonbriinn,  and  abandoned 
the  Tyrol,  Trieste  and  the  Illyrian  littoral 
to  the  conqueror.  The  Tyrolese,  who,  un- 
der the  leadership  of  Andreas  Hofer  (q.v.), 
an  innkeeper,  had  made  a  gallant  resistance  to 
the  French,  were  now  easily  overcome,  and 
while  their  leader  was  shot,  to  the  eternal  dis- 


grace of  Napoleon,  their  territory  was  divided 
between  the  kingdoms  of  Italy,  Bavaria,  and  the 
Illyrian  provinces  of  the  French  Empire.  Nor 
was  this  the  last  affront  to  Austrian  pride. 
Divorcing  Josephine,  Napoleon  demanded  and 
obtained  the  hand  of  Marie  Louise,  the  daugh- 
ter of  Francis.  The  French  Empire  had  now 
reached  its  zenith,  though  some  further  rear- 
rangements of  territory  were  effected,  mainly 
for  the  purpose  of  improving  the  mechanism  of 
the  blockade.  Thus  Louis,  who  was  considered 
to  be  too  lenient  to  the  Dutch,  was  compelled 
to  abdicate,  and  the  kingdom  of  Holland  was  an- 
nexed to  the  Empire  on  9  July  1810;  while  at 
the  end  of  the  year  (Dec.  1810)  the  northwest- 
em  portion  of  the  Westphalian  kingdom,  and 
all  the  northwest  littoral  of  Germany,  including 
Bremen,  Hamburg^  Liibeck  were  similarly  in- 
corporated and  organized  as  French  depart- 
ments. The  rigor  of  the  blockade  now  reached 
its  height.  Heavy  duties  were  placed  upon  all 
cjolonial  imports  by  the  Trianon  tariff;  5  Aug. 
i8ia  .The  Fontainebleau  decrees  (18  and  25 
Oct)  ordered  that  all  British  manufactured 
goods  found  in  the  Napoleonic  states  should  be 
seized  and  publicly  burnt,  while  51  tribunals 
were  established  for  the  purpose  of  trying  per- 
sons accused  of  contraband.  So  eager  was 
Napoleon  to  complete  the  system  that  in  Jan. 
181 1,  he  dethroned  the  Duke  of  Oldenburg,  the 
uncle  of  the  Czar. 

The  French  Empire  by  this  time  consisted 
of  130  departments,  stretching  from  tiie  Ebro 
to  the  Trave,  and  from  the  Tiber  to  the  Chan- 
nel, and  girt  with  a  circle  of  vassal  kingdoms 
and  principalities.  Throughout  this  va3t  area 
the  valuable  principles  of  social  equality,  reli- 
gious toleration,  and  promotion  by  merit  were 
enforced.  Though  the  codes  of  the  Empire 
were  more  perfunctory,  more  observant  of  older 
legal  traditions  and  less  liberal  than  the  civil 
code,  which  was  the  work  of  the  consulate,  yet 
they  preserved  two  valuable  conquests  of  the 
Revolution,  the  petty  jury  and  public  trial.  If 
the  essence  of  democracy  was,  as  Napoleon 
contended,  ^'^a  career  open  to  talent,*  than  the 
French  Empire  was  democratic;  but  in  every 
other  respect  it  violated  the  principles  of  liberty. 
Special  courts  were  created  with  summary  juris- 
diction in  the  disturbed  districts.  The  censor- 
ship of  the  press  (aggravated  by  the  decree  of 
5  Feb.  1810)  annihilated  political  criticism. 
Holding  that  there  could  be  no  political  stabil- 
ity without  ^<a  teaching  body  actuated  by  fixed 
principles,®  Napoleon  created  17  March  1808, 
a  University  of  France,  which  was  intended  to 
include  all  the  educational  agencies  in  the  Em- 
pire, and  to  form  citizeiis  ^attached  to  their 
religion,  their  prince,  their  country,  and  their 
family,*  No  one  could  open  a  school  or  teach 
in  public  without  being  a  graduate  of  the  uni- 
versity, which  was  to  create  and  administer  the 
public  and  to  authorize  and  supervise  the 
private  schools.  The  university  was  divided  into 
17  academies,  one  in  Paris  and  11  in  the  prov- 
inces, and  governed  by  a  grand-master,  whose 
appointment  and  dismissal  lay  in  the  hands  of 
the  Emperor.  The  aim  of  the  whole  institution 
was  to  inculcate  habits  of  military  discipline 
and  blind  subservience,  and  to  secure  complete 
educational  uniformity  throughout  his  Empire. 
An  Imperial  catechism,  drawn  up  by  Napoleon 
himself  and  inculcating  obedience  to  his  person, 
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was  intended  to  give  a  similar  direction  to  the 
public  mind.  To  fortify  the  dynasty,  Napoleon 
saw  that  it  was  necessary  to  create  an  heredi- 
tary nobility,  but  the  opposition  which  had  been 
made  to  the  Legion  of  Honor  in  the  name  of 
equality  warned  him  to  proceed  with  caution. 
In  the  first  instance  he  began  by  distributing 
foreign  fiefs  and  titles,  carving  no  less  than  17 
duchies  out  of  the  Venetian  states;  then  (Aug. 
1806)  license  was  given  to  exchange  grand 
ducal  fiefs  for  estates  within  the  territory  of 
the  Empire,  and  to  transfer  to  estates  so 
acquired  the  privilege  attaching  to  noble  tenure. 
Finally,  on  i  March  1809,  a  new  nobility  was 
created,  the  titles  to  be  hereditary  and  the 
noble  lands  to  be  entailed.  In  all,  31  dukes,  388 
counts,  1,090  barons,  and  about  1,500  knights 
were  created  under  the  first  Empire ;  but  Napo- 
leon was  imeasily  conscious  that  aristocracies 
were  the  product  of  time,  and  that  the  nobility 
of  the  Ancient  Regime  despised  the  uostart 
dignitaries  of  the  Empire.  *I  have  made  princes 
and  dukes,*  he  said  at  Saint  Helena,  ,«but  I 
could  not  make  real  nobles.® 

In  France  the  burden  of  the  Empire  was 
great;  but  it  was  still  more  crushing  in  the 
dependencies.  It  was  part  of  Napoleon's  sys> 
tern  to  reserve  half  the  domains  in  every  vassal 
state  to  serve  as  endowments  to  generals  or 
favorites,  or  to  help  to  replenish  his  imperial 
treasury.  In  addition  to  this,  the  dependencies 
were  subjected  to  the  conscription  and  the 
blockade,  compelled  to  support  the  French 
troops  who  might,  from  time  to  time,  be  quar- 
tered on  them,  and  to  maintain  war  establish- 
ments  quite  out  of  proportion  to  their  financial 
resources.  Thus  the  benefits  secured  by  the  in- 
troduction of  the  French  legal  codes  were 
largely  neutralized;  and  the  French  rule  be- 
came detested  all  over  Germany  and  Italy.  The 
conscription  was  everywhere  abhorred,  while 
the  blockade  inflicted  great  injury  wherever,  as 
in  Holland  or  the  Grand  Duchy  of  Berg,  com- 
merce or  industry  had  been  active.  If  the  Ital- 
ian, Dutch  and  German  merchandise  had  been 
permitted  a  free  entry  into  the  French  markets 
the  lot  of  the  mercantile  and  industrial  com- 
munity might  have  been  alleviated;  but  in  this, 
as  in  other  respects,  Napoleon  sacrificed  the 
interests  of  the  French  dependencies  to  those  of 
France  herself. 

The  reconciliation  with  the  Papacy,  which 
had  been  one  of  the  principal  achievements  of 
the  consulate,  was  broken  under  the  Empire. 
The  Papal  States  were  annexed  to  France,  17 
May  1809,  by  a  decree  recalling  the  donation 
of  Constantine,  and  Rome  was  declared  to  be  a 
free  imperial  town.  Pius  VH.  retaliated  by  ex- 
communicating the  despoilers  of  the  Church, 
and  the  bull  was  secretly  circulated  through  the 
Empire.  For  this  act  of  temerity  he  was  seized 
5~6  July  i8co,  and  carried  off  to  Savona,  where 
he  was  kept  a  prisoner.  Difficulties,  however, 
soon  arose.  The  Pope  refused  to  institute  the 
bishops  named  by  Napoleon;  and  Napoleon 
failed  to  coerce  him.  The  cardinals  and  generals 
of  the  Orders  were  convoked  to  Paris,  and  the 
archives  of  the  Roman  administration  were 
similarly  transferred  to  the  capital  of  the  Em- 
pire. By  a  decree  of  17  Feb.  18 10,  the  Pope  was 
guaranteed  a  salary  of  2.500.000  francs,  given  a 
palace  in  Paris,  while  at  the  same  time  it  was 
ordained  that  all  future  Popes  should  at  their 
enthronement    swear    to    observe    the    Gallican 


articles  of  1682,  which  were  declared  common 
to  all  the  churches  of  the  Empire.  This  bold 
and  revolutionary  measure  aroused  great  pro- 
tests. Thirteen  cardinals  refused  to  attend  the 
Emperor's  marriage  with  Marie  Louise,  and 
were  in  consequence  banished  to  provincial 
towns  and  prohibited  from  wearing  the  purple 
A  national  council  (17  June  to  5  July  1810)  gave 
Napoleon  no  satisfaction,  but  at  last  a  mutilated 
remnant  of  the  assembly  was  induced  to  declare 
that  the  right  of  institution  to  vacant  sees 
lapsed  to  the  metropolitan  in  case  the  Pope 
failed  to  grant  institution  within  six  months 
after  the  see  fell  vacant.  The  Pope  signed  a 
brief  accepting  this  conclusion,  but  in  a  form 
which  was  distasteful  to  Napoleon,  and  the  sore 
remained  open.  At  last,  after  the  Russian  disas- 
ter, Napoleon  was  induced  (concordat  of  Fon- 
tainebleau  25  Jan.  1813)  to  renounce  his  claim 
to  the  Catholicity  of  the  Gallican  articles,  while 
the  Pope  on  his  side  confirmed  the  conciliar 
decree  on  the  institution  of  bishoprics.  But  good 
feeling  was  never  restored,  and  the  alienation 
of  the  Catholic  Church  was  one  of  the  greatest 
errors  of  the  Napoleonic  Empire. 

The  downfall  of  the  Empire  was  the  natural 
result  of  Napoleon's  ambition.  The  Peninsula 
war  drained  France  of  her  finest  troops,  re- 
lieved the  pressure  on  Prussia,  and  prevented 
Napoleon  from  carrying  out  the  designs  on  the 
Balkan  peninsula,  which  had  been  part  of  the 
secret  arrangement  at  Tilsit  Other  causes  con- 
tributed to  weaken  the  Franco-Russian  alliance, 
— Napoleon's  encouragement  of  the  Poles,  the 
continental  blockade,  the  Austrian  marriage,  the 
annexation  of  Oldenburg.  War  broke  out  in 
1812,  and  Napoleon  led  a  huge  army  to  Moscow. 
He  retreated  among  the  rigors  of  a  Russian 
autumn  (Oct.-Dec.),  lost  a  quarter  of  a  million 
men,  and  shattered  his  prestige.  First  Russia, 
then  Austria,  ranged  themselves  on  the  side  of 
the  allies.  A  crushing  defeat  at  Leipzig  (16-19 
Oct.  1813)  compelled  the  evacuation  of  Ger- 
many, and  brought  about  an  invasion  of  France. 
Though  Napoleon  fought  a  brilliant  campaign 
in  the  valleys  of  the  Marne  and  the  Seine 
against  the  Prussian  and  Austrian  armies,  the 
allies  eventually  pressed  on  to  Paris.  On  30 
March  1814,  the  defence  of  the  capital  was  sur- 
rendered by  Marmont,  and  on  6  Anril,  Napoleon 
signed  an  act  of  abdication  at  Fontainebleau, 
and  was  allowed  to  retire  to  Elba.  His  dynasty 
was  proscribed.  On  the  advice  of  Talleyrand, 
Alexander  of  Russia,  who  had  entered  Paris  at 
the  head  of  the  allied  armies  resolved  to  recall 
the  Bourbons.  So  perished  the  Empire  in  a 
blaze  of  military  glory,  which  France  will  never 
forget 

On  his  return  from  Elba  in  1815,  Napoleon, 
realizing  the  growth  of  liberalism,  made  a  pre- 
tense of  liberalizing  the  imperial  institutions,  and 
Benjamin  Constant,  who  had  led  the  opposition 
to  Louis  XVHL  was  summoned  to  draw  up  a 
constitution.  The  defeat  of  Waterloo  super- 
vened before  any  serious  trial  had  been  made  of 
the  Additional  Act,  which  established  an  heredi- 
tary Chamber  of  Peers,  an  elected  chamber  of 
representatives,  and  at  the  same  time  guaranteed 
the  freedom  of  the  press;  but  it  cannot  be 
doubted  that  had  Napoleon  succeeded  in  re- 
establishing his  powers,  he  would  have  made 
short  work  of  liberals  and  of  liberalism.  At 
Saint   Helena,   however,  he  P^'ofe^sed  tt^at  thj 
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despotism  of  the  Empire  had  been  a  transitional 
expedient,  and  that  die  future  of  liberalism  and 
nationality  in  Europe  were  bound  up  with  the 
fortunes  of  his  house;  and  this  was  the  creed 
of  the  Bonapartist  party,  and  the  pretext  and 
apology  for  the  second  Empire. 

Btbiiography. — The  best  short  biographies  of 
Napoleon  are  those  by  F.  R.  Seeley  (London 
1S36)  ;  J.  H.  Rose  (2  vols.,  London  1902) ;  A. 
Foumier  (3  vols.,  Vienna  1886-9;  Fr.  tr. 
Paris  1892).  The  ^Cambridge  Modern  His- 
tory,* vol.  IX.  (Cambridge  1906)  gives  a  more 
extended  treatment,  and  a  very  full  bibliography. 
Lavisse  et  Rambaud's  ^Histoire  Generale,*  vol. 
IX.  (Paris  1897),  is  a  valuable  work  of  the 
same  type,  but  slightly  less  elaborate.  H.  A. 
Taine*s  *Le  Regime  Moderne,*  2  vols.  (Paris 
1891-4),  gives  a  striking  criticispi  of  the  insti- 
tutions. For  the  Empire  in  Germany,  H.  A.  L, 
Fisher's  ^Studies  in  Napoleonic  Statesmanship: 
Germany*  (Oxford  1903)  ;  for  the  Empire  in 
Italy,  J.  F.  Driault's  *Napoleon  en  Italie* 
(Paris  1906),  and  R.  M.  Johnston's  *The  Napo- 
leonic Empire  in  Southern  Italy*  (2  vols.,  Lon- 
don 1904),  may  be  usefully  consulted.  An  ela- 
borate work  by  F.  Masson,  ^Napoleon  et  sa 
famille*  (7  vols.,  Paris  1897),  in  progress,  is  the 
best  authority  on  the  domestic  history  of  the 
Emperor.  For  his  statesmanship  there  are  few 
vwrks  so  illuminating  as  *Pelet  de  la  Lozere 
Opinions  de  Napoleon  I.  an  Conseil  d*  Etat* 
(Paris  1833,  English  tr.,  London  1837).  The 
text  of  the  most  important  constitutional  docu- 
ments may  be  consulted  in  Helie  ^Les  Consti- 
tutions de  la  France,*  vol.  11.  The  principal 
original  authority  for  the  period  is  the  corre- 
spondence of  the  Emperor  himself,  which  was 
published  in  32  volumes  (1858-70);  to  which 
great  collection  must  be  added  some  few 
volumes  of  supplementary  gleanings,  *Lettres 
inedites  ed.  Lecestre*  (a  vols.,  Paris  1897) ; 
*Lcttres  inedites  ed.  L.  de  Brotonne*  (Paris 
i9p8) ;  and  ^Devniercs  lettres  incites  ed.  L  de 
Brotonne*  (Paris  1903).  A  handy  bibliography 
has  been  published  by  F.  Kircheisen  (London 
1902)  but  it  is  distinctly  inferior  to  the  bibliog- 
raphy in  the  *  Cambridge  Modern  History.* 
Herbert  Albert  Laurens  Fisher, 
Author  of  ^Studies  in  Napoleonic  Statesman- 
ship,^ ^The  MedicBval  Empire!  etc. 

5.  Prance— History  Since  1815.  The  his- 
tory of  France  since  181 5  is  the  history  of  the 
events  that  led  up  to  the  establishment  of  the 
Republic  and  of  democracy.  This  establishment 
was  not  the  result  of  a  continuous  development 
but  of  a  series  of  crises  followed  by  periods  of 
r-.'^ction,  each  crisis  making  a  progress,  or  as 
Mr.  Seignobos  says,  «carrying  off  from  the  old 
monarchy  a  fragment  that  could  not  be  re- 
stored.» 

The  first  crisis  is  the  Revolution  of  1830 
which  put  an  end  to  the  government  of  the 
Restoration.  When  the  allies  in  1814,  at  the  fall 
of  Napoleon,  reinstated  the  old  dynasty,  what 
the  people  demanded  was  peace  and  also  the 
preservation  of  the  chief  reforms  got  from  the 
Revolution,  viz.,  equality  of  rights,  the  selling 
of  the  biens  nationaur,  the  essentials  of  political 
liberties  and  a  chamber  of  representatives  elected 
by  the  Nation.  To  these  demands  the  charter  of 
1814  gave  almost  entire  ratification;  besides,  the 


personal  temperament  of  King  Louis  XVIH. 
(i8i5>i824)  was  of  a  conciliatory  turn.  But  he 
had  to  strive  against  the  «Ultras»  who  were  un- 
compromising, royalists,  and  whose  chief  was  the 
King's  own  brother,  the  Cx>unt  of  Artois.  This 
party  wanted  to  restore  the  former  regime  of 
absolute  monarchy,  in  its  aristocratic  and  in- 
tolerant form.  It  was  the  Ultras  who  led  the 
movement  of  violent  reaction  known  as  the 
« White  Terror,©  and  who,  being  the  majority 
in  the  chamber  of  1816  (called  Chambre  In* 
trouvable),  placed  the  monarchy  in  such  an  awk- 
ward position  that  the  King  had  to  get  rid  of 
them  Ly  a  coup  d'etat. 

For  three  years,  from  1817  to  1820,  Louis 
XVIII.  governed  with  moderate  and  liberal- 
minded  ministers.  This  short  period  is  of  great 
importance ;  then  for  the  first  time  were  adopted 
in  France  those  customs  that  are  the  necessary 
adjuncts  of  a  constitutional  and  representative 
government,  periodical  election,  annual  vote  of 
the  budget,  the  liberty  of  discussion  in  the  Cham- 
ber and,  within  certain  limits,  the  liberty  of  the 
press.  It  was  the  regime  of  the  Monarchic 
Censitaire,  so-called  because  the  political  power 
belonged  to  the  moneyed  classes,  only  those  who 
paid  taxes  (or  cens)  to  the  amount  of  500  francs 
being  voters,  and  those  who  paid  1,000  francs 
having  a  right  to  be  elected. 

It  is  easy  to  conceive  that  this  policy  of 
Louis  XVIII.  encouraged  the  liberal  aspira- 
tions of  the  Nation ;  it  vexed  the  Ultras  who  suc- 
ceeded in  putting  a  stop  to  it,  thanks  to  two 
favorable  circumstances.  First  they  obtained  the 
support  of  the  aristocratic  governments  of  Eu- 
rope (Prussia,  Austria,  Russia)  that  had  pledged 
theriiselves  at  the  Treaty  of  Vienna  to  oppose 
revolution  in  any  country,  and  that  were  already 
growing  anxious  at  the  manifestations  of  lib- 
eralism not  only  in  France,  but  in  Germany, 
Italy,  Spain  and  the  Spanish  colonies  of  America. 
At  the  Gjngress  of  1819  at  Aachen,  remon- 
strances were  made  to  the  French  embassador. 
The  second  circumstance  was  the  murder  of  the 
Duke  of  Berry  (1820)  by  a  lunatic  called  LouveL 
The  liberal  party  was  held  responsible  for  it, 
and  the  Ultras  again  seized  the  power,  which 
they  retained  till  the  Revolution  of  1830  (except 
for  the  short  interval  of  the  Martignac  Ministry, 
1 828- 1829),  under  the  direction  of  the  Count  of 
Villele  (1&0-1827)  and  afterward  of  the  Prince 
of  Cx)lignac  (1829-1830).  The  reaction  of  the 
Ultras  was  both  aristocratic  and  catholic  in 
character:  they  endeavored  to  establish  the  pre- 
ponderance of  the  class  of  the  great  landlords, 
and  the  authority  of  the  Catholic  Church.  This 
reaction  reached  its  climax  in  the  reign  of 
Charles  X.  (1824-1830),  the  Count  of  Artois, 
who  succeeded  Louis  XVIII.  Abroad  the  Ultra 
government  supported  the  reactionary  policy  of 
Metternich;  it  was  a  French  army,  under  the 
command  of  the  Duke  of  Angouleme  that  over- 
came  the  Spanish  Revolution  (1823).  After- 
ward they  joined  with  the  English  and  the  Rus- 
sians in  the  intervention  in  favor  of  the  Greeks 
(1826-1829),  and  began  the  conquest  of  Algeria 
(1830),  but  without  regaining  their  lost  popu- 
larity. 

Against  the  Ultras  a  coalition  was  formed 
that  included  the  modern  royalists,  the  GalH- 
cans,  the  manufacturers  and  tradesmen,  and  the     ^ 
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whole  of  the  working  classes;  as  a  consequence 
a  majority  hostile  to  the  Ultras  was  sent  to  the 
Chamber.  In  the  hope  that  this  majority  would 
not  again  be  returned,  Charles  X.  had  twice  re- 
course to  a  dissolution;  but  this  proving  of  no 
avail,  he  resolved  to  transg^-ess  the  charter  by 
a  coup  d'etat.  The  elections  were. annulled,  the 
electoral  laws  altered  and  the  liberty  of  the 
press  momentarily  suppressed.  These  were  the 
famous  «July  Ordinances.))  This  coup  d'etat 
was  immediately  answered  by  the  Revolution  of 
1830,  originated  by  a  small  group  of  republicans 
that  belonged  to  secret  societies  and  wer«  chiefly 
recruited  among  the  undergraduates,  the  work- 
men, and  people  of  the  middle-classes.  After 
three  days'  fighting  Charles  X.  was  dethroned. 
But  a  reaction  began  at  once.  In  the  first  place 
the  republicans^  few  as  they  werc^  could. not  pre- 
vent the  monarchy  from  being  maintained  as  the 
form  of  government;  only  another  dynasty  was 
called  to  the  throne,  that  of  the  d-Orleans  who 
were  cousins  of  the  former  king,  and  a  pledge 
was  exacted  from  the  new  sovereign  to  adhere 
to  the  charter.  In  the  second  place,  on  account 
of  the  riots  that  had  broken  out  in  Paris  and 
Lyons,  and  the  manifest  signs  of  a  new  revolu- 
tion approaching,  the  republicans  were  prose- 
cuted and  dispersed  by  the  government.  So  the 
crisis,  of  1830  did  not  end  in  the  establishment 
of  the  Republic,  but  it  founded  forever  the 
sovereignty  of  the  Nation  with  a  constitutional 
government. 

The  second  crisis  is  the  Revolution  of  1848, 
which  brought  to  a  close  the  reign  of  Louis- 
Philippe  (or  July  Monarchy,  so-called  from  the 
Revolution  of  July  1830).  The  most  character- 
istic features  of  this  reign  are  with  regard  to 
foreign  policy  the  alliance  made  with  England 
to  ensure  peace  on  a  durable  basis,  and  at  home 
the  ascendency  of  the  well-to-do  classes.  The 
electoral  cens  was  indeed  lowered,  but  only  to 
300  francs  for  the  voters,  and  500  francs  for  the 
candidates,  which  still  excluded  from  public 
affairs  both  workers  and  people  of  small  income 
alike.  Now  the  epoch  of  Louis-Philippe  was 
marked  by  an  unprecedented  development  of  all 
manufacturing  industries,  which  created  in 
France  as  everywhere  in  Europe  a  vast  prole- 
tariate. This  proletariate  began  to  ask  loudly  for 
laws  that  should  protect  them  against  their  em- 
ployers and  even  alter  the  conditions  of  indi- 
vidual property.  The  sociaHstic  theories  were 
growing  more  definite,  and  the  socialists  as  a 
party  were  slowly  emerging.  Of  course  the 
Chambers,  elected  as  they  were  by  the  capitaKsts, 
could  not  reject  these  demands  that  were  aimed 
against  them.  The  natural  consequence  of  their 
attitude  was  a  campaign  of  the  socialists  and 
republicans,  supported,  by  a  large  majority  of  the 
people,  in  favor  of  universal  suffrage,  or  at  least 
of  an  extension  of  the  right  of  voting.  The  re- 
sistance opposed  by  the  Guizot  Cabinet  to  this 
movement  caused  its  fall,  and  at  the  same  time 
the  fall  of  the  reigning  dynasty.  Once  more  the 
republicans  allied  to  the  socialists,  provoked  a 
revolution  in  Paris  (February  1848"),  dethroned 
Louis-Philippe  and  established  a  republican  gov- 
ernment. 

This  time  the  reaction  did  not  take  place 
immediately,  and  had  two  distinct  stages  from 
1848  to  1851.    There  was  first  a  reaction  of  the 


republicans  against  the  socialists :  the  two  parties, 
after  uniting  to  found  the  Republic  and  institute 
universal  suffrage,  disagreed  on  the  subject  of 
social  questions.  In  June  1848,  the  republicans 
shut  up  the  ttNational  Workshops^  lately  opened 
by  the  socialists  and  ordered  a  ruthless  rq)res- 
sion  of  the  riot  that  ensued.  Then  there  was 
the  reaction  of  the  monarchists  and  of  a  newly 
revived  party  of  Bonapartists  against  the  repub- 
licans themselves.  The  fear  of  a  revolution  was 
cleverly  directed  against  the  republican  govern- 
ment and  speculated  upon  to  bring  to  the  presi- 
dency of  the  republic  a  nephew  of  Napoleon  I., 
the  prince  Louis-Napoleon.  The  monarchists 
hoped  that  he  would  serve  their  plans,  but  he 
only  served  his  own  interests :  at  the  head  of  the 
different  ministries  and  public  services  he  ap- 
pointed men  on  whom  he  could  entirely  rely; 
and  with  their  co-operation  and  with  the  help 
of  the  clergy  he  effected  the  coup  d'etat  of  2 
Dec.  185 1.  The  Assembly  was  dissolved,  about 
100  deputies  were  exiled  and  several  insurrec- 
tions that  broke  out  in  Paris  and  the  provinces 
were  sternly  put  down.  A  new  Constitution  was 
then  drawn  up  that  was  almost  a  copy  of  the 
Constitution  of  the  year  VIIL  with  the  addition 
of  universal  suffrage;  and  the  following  year 
Louis-Napoleon  had  himself  proclaimed  Emperor 
of  the  French,  under  the  name  of  Napoleon  III. 
Thus  the  crisis  of  1848,  in  spite  of  momentary 
success,  cannot  be  said  to  have  established  the 
Republic;  but  at  all  events  it  strengthened  the  ' 
former  acquisition  of  the  people,  viz.,  the  sover- 
eignty of  the  Nation,  and  maintained  their  more 
recent  conquest,  universal  suffrage. 

The  third  crisis  is  that  of  1870.  The  Second 
Empire  was  at  first  a  highly  despotic  govern- 
ment :  every  newspaper  had  to  be  authorised  and 
was  under  a  censorship,  the  elections  were  con- 
trolled by  the  government  that  required  from  all 
candidates  alike  an  oath  of  allegiance  and  sup- 
ported openly  its  own  candidates,  the  Chambers 
were  deprived  of  the  fundamental  rights  of  de- 
liberating assemblies,  the  rights  of  initiative,  of 
amendment  and  of  interpellation;  their  sittings 
were  not  public  and  reports  of  their  proceedings 
could  not  be  published;  lastly  a  regular  system 
of  political  inquisition  was  established.  These 
were,  until  i860,  the  characteristics  of  the  Im- 
perial government  which  depended  upon  the 
same  coalition  of  conservative  interests  that  had 
brought  it  to  power  and  chiefly  upon  the  Church, 
that  was  rewarded  with  the  liberty  of  teaching 
and  a  kind  of  control  over  the  university. 

The  events  abroad  obliged  the  Emperor  to 
modify  his  policy  at  home.  «The  Empire  is 
peace,»  were  the  proper  words  he  had  used  in 
1853  to  remove  the  fears  of  the  French  as  well 
as  of  the  foreign  powers;  yet  France  under 
Napoleon  III.  was  engaged  in  several  wars.  The 
first  was  the  Crimean  War  (1855),  which  served 
at  the  same  time  the  interests  of  the  English 
and  the  traditional  spite  of  the  French  against 
the  Russians.  Then  there  was  in  1859  the  Italian 
War  into  which  he  was  led,  perhaps  in  spite  of 
himself,  by  a  pledge  he  had  formerly  taken  as  a 
carbonaro  and  by  Orsini's  outrage,  and  from 
which  France  gained  the  Savoy  and  the  county 
of  Nice  that  have  been  French  territory  ever 
since.  This  war  was  the  most  important  event 
in  Napoleon's  reign,  for  it  opened  the  «Roman 
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Questions  and  dissatisfied  the  French  Catholics 
who  never  forgave  Napoleon  III.  his  allowing 
Vittorio  Emmanuele  to  seize  the  Pontifical 
States.  From  that  time  the  Emperor  was 
obliged  to  form  a  new  majority  from  the  ranks 
of  the  liberals  and  to  alter  his  pohcy.  From 
i860  to  1870,  and  chiefly  after  1868,  the  Empire 
was  liberal :  the  government  became  truly  repre- 
sentative, the  elections  were  no  longer  con- 
trolled, the  press  was  freed  from  former  re- 
straints and  meetings  were  allowed  uncon- 
ditionally. Napoleon  trusted  this  change  of 
tactics  would  disarm  the  opposition  of  the  lib- 
erals and  the  republicans;  in  fact  it  furnished 
them  with  arms  against  him.  Liberals,  republi- 
cans, monarchists  and  Catholics,  all  joined  in  an 
attack  against  the  Empire  and  were  decidedly 
successful  at  the  elections  of  1863  and  1869.  The 
failure  of  the  Emperor's  foreign  policy  brought 
them  further  assistance:  the  « Roman- Question* 
grew  so  entangled  that  FreiTCh  troops  had  to 
be  kept  in  Rome  after  the  battle  of  Montana; 
the  Mexican  War  that  partook  as  much  of  the 
crusade  as  of  the  financial  venture,  and  that  was 
brought  to  an  end  by  the  intervention  of  the 
United  States,  had  a  lamentable  conclusion; 
lastly  serious  differences  were  grooving  between 
France  and  Prussia  whose  designs  in  Germany 
Napoleon  III.  neither  encouraged  nor  opposed 
frankly  and  toward  which  he  carried  on,  with- 
out the  least  success,  a  policy  which  Bismarck 
graphically  described  as  «a  policy  of  tips.»  The 
Imperial  gofvernmait  thought  that  a  war  with 
Germany  would  be  a  convenient  way  out  of  all 
these  difficulties:  a  victory  would  have  consoli- 
dated the  tottering  dynasty.  The  defeats  of 
Froeshwiller  and  Sedan  completed  its  ruin.  As 
in  1830  and  1848  it  was  an  insurrection  of  the 
republicans  in  Paris,  immediately  followed  in 
most  of  the  provincial  towns,  that  upset  the 
second  Empire  and  proclaimed  the  Republic  (4 
Sept.  1870). 

This  time  there  was,  properly  speaking,  no 
reaction,  but  only  an  attempt  at  a  reaction,  and 
this  failed.  So  long  as  the  war  lasted,  the  re- 
publicans retained  the  power  with  the  Gouverne- 
tnent  Provisoire,  the  most  famous  member  of 
which  was  Gambetta.  But  in  order  to  ratify 
the  preliminaries  of  the  peace,  they  had  to  sum- 
mon an  assembly:  this  was  the  National  As- 
sembly that  sat  first  at  Bordeaux  and  after- 
wards at  Versailles.  The  election  took  place  in 
most  exceptional  circumstances:  the  large  ma- 
jority of  the  Nation  was  strongly  in  favor  of 
peace;  on  the  contrary  the  republican  candi- 
dates, like  Gambetta,  were  for  carrying  on  the 
war  to  the  last,  so  that  the  electors,  chiefly  the 
peasants,  voted  for  royalist  candidates,  and  the 
majority  in  the  assembly  (some  375  out  of  700) 
was  composed  of  monarchists.  But  a  reaction 
was  not  so  easy  then  as  in  1830  or  1848;  the  re- 
publican idea  had  gained  ground  in  the  depart- 
ments of  the  East,  of  the  South  and  of  the 
Centre;  the  party  of  the  Bonapartists  had  been 
swept  away  by  the  disastrous  war,  and  above  all 
the  monarchists  themselves  were  divided  in  two 
parties,  the  legitimists  who  supported  the  Count 
of  Chambord,  a  descendent  of  Charles  X.,  and 
the  Orleanists,  the  Count  of  Paris,  a  descendant 
of  Louts-Philippe.  These  two  parties  at  first 
silenced   their   personal   ambitions    to   sign   the 
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Treaty  of  Frankfort  and  to  strive  against  the  in- 
surrection known  as  the  Commune  de  Paris; 
they  further  agreed  to  intrust  provisionally  the 
executive  power  to  M.  Thiers  on  whom  they 
officially  conferred  the  title  of  President  of  the 
Republic  for  this  was  the  only  name  then  avail- 
able but  without  feeling  botmd  thereby  to  accept 
the  Republic  as  the  definite  form  of  govern- 
ment. Both  parties  hoped  they  would  come  to 
an  understanding  and  ultimately  unite,  but  this 
hope  was  frustrated,  first  by  M.  Thiers  himself 
who  refused  to  be  a  party  to  any  restoration  and 
resigned  his  office  24  May  1873 ;  secondly  by  the 
Count  of  Chambord  who  persisted  in  claiming  . 
as  the  National  emblem  the  white  flag  that  was 
the  symbol  of  absolute  monarchy  and  therefore 
was  as  much  detested  by  the  Orleanists  as  by 
the  republicans  and  Bonapartists.  On  the  other 
hand,  by  elections  and  in  every  other  manifesta- 
tion of  public  opinion,  it  was  clearly  visible  that 
the  republican  party  was  everywhere  gaining 
favor;  so  that  the  majority  in  spite  of  their 
monarchic  tendencies  were  at  last  reduced  to 
vote  a  republican  Constitution  which  began  to 
work  in  October  1875,  when  the  National  As- 
sembly broke  up  and  was  replaced  by  two  Con-  . 
stitutional  Chambers:  the  Chamber  of  Deputies 
and  the  Senate. 

Then  the  victory  of  the  republicans  could  be 
deemed  complete :  the  government  of  the  country 
was  officially  a  parliamentary  republic  with  uni- 
versal suffrage,  and  the  majority  in  the  Chamber 
of  Deputies  was  republican.  Yet  both  Mac- 
Mahon  (who  had  succeeded  Thiers  as  Presi- 
dent), and  the  Senate  still  belonged  to  the 
conservative  party.  The  latter  resolved  once 
more  to  try  their  fortune:  on  i6  May  1876,  the 
republican  minority  was  dismissed  and  the 
Chamber  dissolved.  But  MacMahon  shrank 
from  the  responsibilities  of  a  coup  d'etat,  the 
elections  again  sent  to  the  Chamber  a  republican 
majority,  later  on  the  senatorial  elections  also 
placed  a  republican  majority  in  the  Senate; 
MacMahon  had  to  give  up  the  Presidency  and 
the  republicans  appointed  in  his  place  one  of 
their  own  men,  J.  Grevy.  Since  that  date  the 
internal  history  of  France  has  only  to  deal  with 
the  normal  development  of  her  democratic  in- 
stitutions. This  development  has  operated  in 
three  principal  directions:  (1)  In  the  confirma- 
tion of  political  liberties  (press,  meetings,  asso- 
ciations) ;  (2)  In  the  complete  secularization  of 
all  public  services  (primary  education  laicized 
and  made  compulsory  and  gratuitous,  divorce, 
suppression  of  the  religious  orders,  disestablish- 
ment of  the  Church) ;  (3)  In  social  laws  that 
authorize  strikes  and  trades-unions,  enforce 
certain  sanitary  regulations  in  workshops  and 
factories,  determine  the  employer's  liability,  reg- 
ulate the  work  of  women  and  children,  limit 
the  working-hours  and  secure  a  weekly  day's  rest 
to  all  employees.  In  spite  of  the  eagerness  of 
the  conflict  between  the  different  political  parties 
(the  moderate  or  opportunists,  the  radicals  and 
the  socialists),  the  internal  peace  of  the  country 
was  not  once  seriously  disturbed.  There  were, 
however,  two  junctures  when  circumstances  as- 
sumed a  character  of  particular  consequence. 
The  first  was  what  has  been  called  The  Boulang- 
isme  (1887-1889).  A  coalition  was  then  formed 
under    General    Boulanger    between    the    mon- 
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archists,  the  Bonapartists  and  a  fraction  of  the 
republican  party,  dissatisfied  at  the  policy  of  the 
opportunists,  with  a  view  to  overthrow  the  Re- 
public and  restore  the  Monarchy  or  the  Empire 
under  the  name  of  «Plebiscitary  Republic.» 
Boulanger  and  his  supporters  took  advantage  of 
the  plurinonUnal  ballot  (t.  e.  balloting  for  a  list 
of  persons),  to  stand  candidates  in  all  the  de- 
partments at  once,  which  amounted  to  trying  a 
plebiscite.  The  government  checked  the  move- 
ment by  restoring  the  uninominal  ballot  and  de- 
priving Candidates  of  the  right  to  stand  for  more 
than  one  constituency  at  a  time;  besides  it 
dispersed  the  leaders  of  the  movement  by  having 
them  tried  for  high-treason  before  the  Senate. 
The  second  of  these  junctures  was  the  Dreyfus 
case,  which,  owing  to  its  political  consequences, 
had  all  the  importance  and  significance  of  a  real 
revolution.  First  of  all  it  determined  a  new 
grouping  of  the  parties:  on  one  side  the 
Nationalists  recruited  from  among  the  mon- 
archists, the  anti-semites  and  a  fraction  of  the 
progressists,  relying  for  support  on  the  conserv- 
ative forces  (army,  religion,  capital) ;  on  the 
other  side  the  republicans,  radicals,  socialists 
and  the  remainder  of  the  progressists  united  into 
the  so-called  bloc  to  fight  against  the  same  con- 
servative forces  in  the  name  of  individual  right 
and  of  justice.  The  greater  cohesion  of  the 
parties  gave  renewed  vigor  to  the  political  life 
of  the  country:  from  that  period  date  the  crea- 
tion of  political  leagues  as  Les  Droits  de 
I'Homme  and  La  Patrie  Frangaise,  the  founda- 
tion of  the  popular  universities  and  of  several 
new  journals,  and  also  the  interference  of  the 
trades-unions  in  politics.  All  these  influences 
combined  to  bring  to  power  such  governments 
as  those  of  Waldeck-Rousseau,  Combes,  Rou- 
viers,  Sarrien,  Clemenceau,  under  which  (from 
1898  to  1906)  the  social  reforms  enumerated 
above  have  been  accomplished.  Since  the  Drey- 
fus case  two  principal  tendencies  are  discern- 
ible in  the  general  trend  of  French  politics :  one, 
which  brought  about  the  ruin-  of  the  denomina- 
tional schools  and  the  disestablishment  of  the 
Church,  is  irreligious;  the  other  is  socialistic: 
though  the  party  in  power  still  vindicates  in- 
dividual property  as  the  actual  basis  of  society, 
the  nationalizations  that  are  part  of  its  pro- 
gramme are  essentially  socialistic  and  at  all 
events  can  only  be  worked  out  with  the  help  of 
the  socialists. 

If  the  progress  of  democracy  has  been  the 
characteristic  feature  of  the  internal  policy  of 
the  French  since  1870,  the  maintenance  of  peace 
has  been  the  constant  object  of  their  external 
policy.  To  this  peaceful  disposition  must  be 
ascribed  the  Franco-Russian  alliance  and  the 
many  treaties  signed  of  late  with  England,  Italy, 
and  even  with  Japan.  May  be  that  to  a  few  in- 
dividuals these  alliances  have  seemed  to  offer 
an  opportunity  for  some  underhand  action 
agitinst  Germany,  but  the  recent  Morocco  in- 
cident has  shown  how  sincerely  the  people  at 
large  are  determined  to  reprove  all  manner  of 
aggressive  policy. 
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6.  France— The  Government.  I.  Consti- 
tutional Laws. — Strictly  speaking,  the  political 
regime  of  France  cannot  be  defined  as  a  Con- 
stitution but  as  three  separate  laws,  called  consti- 
tutional or  organic,  voted  in  1875  and  amended 
by  two  other  laws,  one  in  1879  ^^^  the  other  in 
1884.  Strange  as  it  may  seem,  these  laws  which 
make  up  the  political  mechanism  of  the  Third 
Republic  were  prepared  and  accepted  by  an 
assembly  in  which  monarchists  constituted  the 
majority.  In  fact,  of  the  750  memt^rs  compos- 
ing the  National  Assembly  elected  by  universal 
suffrage  in  February  187 1,  about  420  were  mon- 
archists, the  peasantry  having  voted  for  the 
monarchists  who  favored  peace  rather  than  for 
the  republicans  who  wanted  war.  However,  in 
spite  of  their  majority,  the  monarchists  were 
powerless  to  restore  royalty  in  France,  and 
that  for  two  reasons:  (i)  the  views  held  by 
French  citizens  were  so  manifestly  hostile  that 
M.  Thiers,  minister  to  King  Louis-Philippe  and 
a  strong  Orleanist,  chosen  as  <chief  of  the 
executive  powers  and  provisional  president  of 
the  new  government  by  the  monarchists,  who 
counted  on  using  him  to  bring  about  a  resto- 
ration, openly  declared  himself  for  the  Repub- 
lic, thereby  causing  his  downfall  in  1875,  when 
he  was  replaced  by  Marshal  MacMahon;  (2) 
the  monarchists  were  divided  into  two  rival 
factions,  each  of  which  supported  a  different 
candidate  for  the  throne,  the  Legitimists  being 
the  partisans  of  the  (3ount  of  Chambord,  a 
descendant  of  King  Charles  X.,  dethroned  in 
1830,  and  the  Orleanists,  adherents  of  the  Count 
of  Paris,  a  descendant  of  King  Louis-Philippe, 
dethroned  in  1848.  At  one  time  harmony  or 
fusion,  as  it  was  then  called,  seemed  about  to 
be  realized  between  the  two  parties,  as  the  Count 
of  Paris  had  acknowledged  the  anterior  and 
superior  claims  of  the  Count  of  Chambord, 
who,  on  his  side,  had  legitimatized  the  dynasty 
of  Orleans  bv  accepting  as  successor  the  Count 
of  Paris.  But  the  Count  of  Chambord  for- 
feited everything  by  obstinately  rejecting  the 
tricolorcd  flag,  symbol  of  the  new  revolutionary^ 
France,  and  favoring  the  white  flag,  symbol  of 
the  France  of  the  old  regime  and  of  the  di- 
vinely authorized  monarchy.  Therefore,  Or- 
leanists and  Legitimatists  resumed  their  for- 
mer positions  and  resigned  themselves  to  a 
parliamentary  republic  which  put  them  tempo- 
rarily on  terms  of  agreement  by  eliminating 
the  two  rival  claimants.  According  to  an 
amendment  to  the  law  on  the  organization  of 
executive  power,  known  as  the  Wallon  amend- 
ment, it  was  decided  in  the  name  of  the  new 
government,  to  confer  upon  the  chief  of  the 
executive  power  the  title  of  President  of  the 
Republic,  and  in  memory  of  this  amendment 
M.  Wallon  was  jocosely  called  «Father  of  the 
Constitution. » 

These   circumstances    explain   the   absence 
of  a  Declaration  of  rights  and  a  co-ordinated 
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Constitution,  such  as  exists  in  the  United  States 
of  America  and  existed  in  France  from  the 
Constitution  of  '91  to  that  of  184B. 

The  following  are  the  three  constitutional 
laws  I 

1.  The  Law  of  24  Feb,  1875,  relating  to  the 
organization  of  the  Senate.  It  regulates  the 
number  of  senators,  the  conditions  of  eligibil- 
ity, the  mode  of  election  and  renewal  and  the 
power  of  the  assembly. 

2.  The  Law  of  2$  Feb,  1875,  concerning  the 
organisation  of  public  power.  It  defines  the 
exercise  of  legislative  power,  the  mode  of  dis- 
solving the  Chamber,  the  ministerial  responsi- 
bility, the  method  of  amendment,  and  fixes  the 
seat  of  government  and  of  the  Chamber  of  Ver- 
sailles. 

3.  The  Law  of  16  July  1875,  treating  of  the 
relations  of  public  power.  It  deals  with  the 
meetings  of  the  Chambers,  their  prerogatives 
and  die  connection  of  the  executive  power  with 
the  Chambers. 

The  laws  of  amendment  are  as  follows: 

1.  The  Law  of  June  1879,  suppressing  the 
constitutional  residence  at  Versailles  and  trans- 
ferring it  to  Paris. 

2.  The  Law  of  14  Aug,  1884,  excluding  from 
the  presidency  members  of  ancient  dynasties 
and  forbidding  the  republican  form  of  govern- 
ment to  be  called  into  question  and  suppress- 
ing irremovable  senators  and  public  prayers. 

Of  these  five  constitutional  laws  one  has 
now  almost  completely  disappeared,  that  is  the 
law  concerning  the  Senate.  Of  the  four  others, 
exclusively  relative  to  political  organization, 
only  the  following  facts  are  constitutionally 
established : 

1.  The  existence  of  a  legislative  power  di- 
vided into  two  assemblies,  the  Senate  and  the 
Chamber  of  Deputies,  concerning  the  organiza- 
tion of  which  the  Constitution  mentions  only 
the  functions,  the  interior  organization,  the 
privileges  of  members  and  the  election  of  depu- 
ties by  universal  suffrage. 

2.  The  existence  of  a  President  of  the  Re^ 
public,  the  complete  enumeration  of  his  func- 
tions and  prerogatives  and  directions  in  regard 
to  the  mode  of  election  and  the  duration  of 
power. 

3.  The  reciprocal  powers  of  the  President 
and  the  Chambers  either  in  regard  to  each 
other  or  to  common  questions,  such  as  the  con- 
vocation of  the  Chambers,  length  of  sessions, 
form  of  dissolution,  general  procedure  of 
amendment,  forms  of  presidential  and  minis- 
terial responsibility,  method  of  promulgating 
Xstrws  and  concluding  international  conventions. 

Everything  outside  of  these  matters  depends 
upon  lepslative  action;  the  electoral  system, 
ministerial  organization,  communal,  depart- 
mental, judiciary,  military  and  financial  admin- 
istration, etc.  However,  one  question  remain- 
ingr  outside  of  both  constitution  and  legislation 
is  the  form  of  government.  Contrary  to  pre- 
ceding constitutions,  these  constitutional  laws 
grfve  the  greatest  scope  to  legislative  action  and 
tend  to  confound  the  legislative  and  constitu- 
tional authority. 

II.  The  Principle  of  the  Separation  of  Pow- 
ers.— It  is  the  opinion  of  the  authors  of  the 
constitution  of  1875  and  of  those  who  inter- 
preted and  applied  it,  that  its  fundamental  and, 
in  a  way,  its  vital  principle  is  that  formulated 


according  to  Montesquieu  tmder  the  title  of 
separation  of  powers.  «A11  would  be  lost,» 
says  Montesquieu  (^Esprit  des  Lois  XI,*  6), 
«if  the  same  man  or  the  same  body  of  leaders 
or  of  nobles  or  of  people,  were  to  exercise 
these  three  powers,  that  of  making  laws,  of 
executing  public  resolutions  and  of  judging 
crimes  or  individual  disputes.'  It  is  important 
briefly  to  examine  this  opinion.  Montesquieu's 
idea  may  be  taken  in  two  different  senses.  It 
may  signify  that  the  same  individual  or  the 
same  body  cannot  be  simultaneously  and  suc- 
cessively a  legislator,  an  executing  agent  and 
a  judge;  if  so,  it  is  a  critical  reflection  upon 
the  absolute  monarchy  wherein  the  king  claims 
the  right  to  make,  execute  and  apply  the  law 
himself,  or  to  act  in  like  manner  through  his 
agents;  every  superintendent  having  a  jurisdic- 
tion and  every  minister  a  lettre  de  cachet.  Such 
a  system  begets  not  alone  tyranny  but,  above 
all«  confusion  and  anarchy.  Therefore,  if,  1^ 
separation  of  powers,  Montesquieu  meant  a 
division  of  functions,  the  assignment  of  a  defi- 
nite function  to  each,  or,  better  still,  the  dedi- 
cation of  each  function  to  a  special  staff, 
his  idea  was  simple,  elementary  and  just 
But  it  is  not  more  characteristic  of  the 
constitution  of  1875  than  of  any  other;  it  is 
characteristic  rather  of  modern  governments 
nationally  organized.  However,  if  Montes-« 
quieu's  idea  is — and  it  has  been  thus  inter- 
preted, the  interpretation  seeming  a  true  one^ 
that  in  every  society  there  exist  three  self- 
governing  powers  whose  parallel  action  must 
be  separately  exercised,  independent  in  their 
origin  and  in  their  course  and  concurring  only 
in  their  results;  and  that  a  constitution  is  the 
afiirmation  and  solid  organization  of  these 
three  powers,  on  the  one  hand,  the  principle 
does  not  seem  to  be  admitted  by  the  constitu- 
tion of  '75>  while  on  the  other  it  does  not  ap- 
pear admiss3>le.  The  principle  of  the  separa- 
tion of  powers  is  not  admitted  in  the  constitu- 
tion of  '75,  (i)  because  this  constitution  does 
not  organize  an  independent  judicial  power; 
(2)  because,  in  this  constitution,  the  legislative 
power  chooses  and  superintends  the  executive 
power;  (3)  because,  in  this  constitution,  the 
legislative  holds  the  judicial  functions;  (4)  be- 
cause the  executive  convokes,  prorogues  and 
dissolves  the  legislative.  On  the  other  hand, 
this  principle  is  not  in  itself  admissible  because 
it  is  antinomical.  A  first  reason  for  this  is  that 
social  life  is  the  result  of  a  collaboration,  of  a 
reciprocal  penetration  of  the  various  forms  of 
activity  and  not  of  their  parallel  isolation.  A 
second  reason  is  that  all  powers,  in  no 
matter  what  government,  emanate  from  a  com- 
mon source,  «.  e.  monarchical  or  national  sov- 
ereignty, and  that,  as  representative  of  that  sov- 
ereignty, the  legislator  is  the  common  master  of 
him  who  executes  and  of  him  who  judges. 
Hence  in  the  principle  of  the  separation  of 
powers  we  can  admit  only  the  practical  dis- 
tinction between  executive  and  legislative  that 
serves  as  a  basis  of  the  constitution  of  1875, 
and  according  to  which  we  shall  analyze  it. 

III.  The  Legislative  Power. — ^The  two  pow- 
ers established  by  the  constitutional  laws  have 
been  accurately  stated  and  defined  by  a  com- 
bination of  laws  forming  the  real  constitution. 
J.  The  Election  of  Representatives. — (A) 
Tfie  Chamber  of  Deputies, -^Th&  application  of 
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nnkersal  suffrage  was  regulated  by  the  laws  of 
20  Nov.  1875,  and  of  13  Feb.  1889,  both  of 
which  bear  upon  a  great  many  points  in  the 
laws  of  31  May  1850,  and  of  2  Feb.  1852. 
Electors. — Any  citizen  over  21  years  of  age 
enjoying  civil  and  political  rights,  domiciled 
for  six  months  in  a  district  and  enrolled  on 
the  electoral  lists,  is  entitled  to  vote,  which 
right  is,  however,  withheld  from  all  military 
men  actively  engaged  either  on  land  or  sea. 
Eiigibility. — ^Any  citizen  fulfilling  the  aforesaid 
conditions  is  eligible  except  in  the  cases  pro- 
hibited by  law,  *.  e.  where  one  is  a  member  of 
an  old  dynasty  or  holds  a  government  office 
within  his  own  province.  Moreover,  numerous 
incompatibilities  prevent  the  cumulation  of  a 
public  office  and  a  legislative  mandate.  Excep- 
tions are  made  in  favor  of  ministers,  prefects 
of  the  Seine  and  of  police,  chief  magistrates  of 
the  high  courts  of  Parts  and  professors  of  the 
Uxjiversity.  All  candidates  must  declare  their 
candidacy  at  least  five  days  before  the  voting 
so  as  to  prevent  one -individual  presenting  him- 
self as  a  cahdklate  in  more  than  one  constitu- 
ency, such  plural  candidatures  being  forbidden 
by  the  law  of  iSSgi'The  voting  is  by  ballot,  one 
deputy  being  named  for  each  arrondissement ; 
however,  when  an  arrondissement  has  more  than 
100,000  inhabitants,  it  is  divided  into  electoral 
districts,  thus  bringing  the  present  number  of 
Deputies  up  to  583.  (The  vote  is  by  secret 
ballot  on  a  white  paper-^«bulletin» — folded 
and  deposited  in  the  ballot-box  by  the  chairman 
of  the  voting-bureau,  who  is  always  a  munici- 
pal magistrate,  assisted  by  four  assessors  ap- 
pointed by  the  electors  at  the  opening  of  the 
poll;  the  hdUrs  of-  voting  are  from  8  o'clock 
in  the  morning  to  6  in  the  evening.  A  rough 
count  by  a  committee  of  the  electors  themselves 
follows  immediately  on  the  close  of  the  poll, 
before  the  official  recount.  This  rough  count 
consists  in  the  exercise  of  the  right  of  such  a 
committee  to  open  all  the  voting  papers.)  The 
law  prescribes  two  ballots  at  an  interval  of  15 
days;  to  be  elected  on  the  first  ballot,  a  candi- 
date must  have  an  absolute  majority  (half  the 
votes  plus  one)  ;  on  the  second  ballot,  called 
ballotage,  and  brought  into  play  only  if  the 
first  ballot  is  inconclusive,  a  majority  of  votes 
cast  suffices.  Deputies  are  elected  for  four 
years,  the  full  number  of  the  chambers  being 
elected  on  one  and  the  same  day. 

(B.)  The  Senate  is  composed  of  300  mem- 
bers, the  number  determined  by  the  constitu- 
tion. Since  the  amendment  of  1884  all  senators 
are  elected  to  office,  the  75  life-senators  ap- 
pointed by  the  Senate  and  created  by  the  con- 
stitution, having  been  then  suppressed.  Sena- 
tors are  elected  from  each  department,  their 
number  varying  from  2  to  10,  according  to  the 
population.  The  suffrage  is  called  limited:  the 
electoral  body  is  formed  of  it:  (i)  the  depart- 
mental representatives  (senators,  deputies,  gen- 
eral councillors)  ;  (2)  senatorial  delegates  elected 
from  aniong  the  voting  citizens  of  each  town- 
ship by  the  municipal  council  and  varying  from 
I  to  24  according  to  the  population.  These 
senatorial  electors  constitute  a  collep^e  that 
meets  at  departmental  headquarters  under  the 
presidency  of  a  civil  mafifistrate.  The  election 
must  end  on  the  day  of  the  third  bnllot,  the 
first  two  being  cast  to  find,  if  possible,  an  ab- 
solute and  the  third  failing  an  absolute  majority 


for  a  majority  of  votes  cast.  Senators  are 
elected  for  nine  years,  some  of  their  number  be- 
ing renewed  every  three  years.  Hence,  the 
Chamber  of  Deputies  represents  the  people  a^  a 
whole  and  the  Senate  local  bodies.  Gambetta 
called  the  Senate  the  Great  Council  of  the  Com- 
munes of  France. 

2.  Prerogatives.'^ (A.)  The  members  of 
both  Chambers  enjoy  the  same  personal  pre- 
rogatives, inviolability  from  arrest  and  a  fixed 
salary  (15,000  francs  to  Deputies — 9,000  to  Sen- 
ators). (B,)  They  exercise  the  same  legislative 
privileges ;  adopt  their  own  rules  and  elect  their 
own  conunittees.  Their  essential  privilege  con- 
sists, as  in  all  other  parliaments,  in  introdtu- 
ing  and  voting  laws.  In  this  regard  the  only 
difference  between  the  Senate  and  the  Chamber 
of  Deputies  is  that  all  finance  laws  must  first  be 
voted  by  the  Deputies.  All  laws  must  be  voted 
by  each  Chamber  separately.  Only  the  laws  of 
amendment  to  the  constitution  are  voted  on  in 
another  fashion;  for  these  both  Chambers 
combine  and  form  a  congress  held  at  Versailles. 
(C.)  Both  Chambers  assembled  in  congress  at 
Versailles .  exercise  an  electoral  privilege  also, 
that  of  electing  the  President  of  the  Republic. 
(D.)  The  Senate  alone  enjoys  the  judiciary 
privilege  and  constitutes  itself  a  High  Court  to 
judge  the  President  of  the  Republic  and  minis^ 
ters  arraigned  by  the  Chamber  of  Deputies,  as 
also  individuals  accused  of  conspiring  against 
the  security  of  the  state  (the  Boulanger  affair 
in  1889  and  the  Deroulede  in  1899).  (£.)  Final- 
ly, each  Chamber  exercises  a  similar  power 
over  the  ministry  through  the  right  of  gues^ 
tion  and  interpellation.  The  latter  is  especially 
important  inasmuch  as  the  minister  summoned 
is  obliged  to  respond  and  the  interpellation  is 
followed  by  a  vote,  after  which,  unless  he  re- 
ceive a  majority,  he  must  retire.  Interpellation 
is  the  practical  mechanism  through  which  the 
ministerial  responsibility  is  exercised.  Either 
Chamber  may  further  control  the  Government 
by  naming  a  commission  of  parliamentary  in- 
quiry (the  Panama  and  Boulanger  affairs,  the 
condition  of  the  Navy,  etc.).  The  Chambers, 
especially  that  of  Deputies,  exert  a  really  dom- 
inant influence  over  the  French  Government 

IV.  The  Executive  Power  is  exercised  by 
the  President  and  his  ministers,  (i)  The  Presi- 
dent is  elected  by  Congress  (Deputies  and  Sen- 
ate combined)  for  seven  years,  being  chosen  from 
among  its  own  members.  His  power  is  very 
extensive,  as  he  can  introduce,  promulgate  and 
execute  laws,  make  appointments  to  aU  civil 
and  military  offices,  dispose  of  the  armed  forces 
and  negotiate  and  sign  treaties.  But,  since  he 
can  exercise  it  only  through  the  medium  of  his 
ministers,  this  extensive  power  is  practically 
reduced  to  that  of  appointing  his  ministers.  Be- 
ing politically  irresponsible,  he  can  only  be 
summoned  before  the  High  Court  for  felony. 
He  resides  in  the  Palais  de  TElysee  in  Paris, 
and  receives  a  regular  salary  of  600,000  francs, 
with  as  much  more  for  expenses  incidental  to 
official  entertaining.  List  of  Presidents  of  the 
Republic:  Thiers,  1871-1873;  MacMahon,  1873- 
1879;  J.  Grevy,  1870-1888  (the  only  one  re- 
elected); Cnrnot,  1888-1894;  Casimir  Pericr, 
1894-189S;  F.  Faure.  1895-1899;  E.  Lonbet, 
1899-1006;  Faillieres,  1906--.  (2)  The  3/mw- 
tcrs  form  a  jointly  responsible  Cabinet  under 
the  direction  of  the  President  of  the  CounciL 
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The  latter  is  appointed  by  the  President  of  the 
Republic  and  is  free  to  choose  his  cc^leagties: 
12  ministers  —  Justice,  the  Interior,  Foreign 
Affairs,  War,  Navy,  Colonies,  Public  Instruc- 
tion, Commerce,  Agriculture,  Public  Works, 
Finance,  Labor  —  the  last  created  in  1907.  They 
are  the  President's  deputies,  who,  in  his  stead, 
sign  or  veto  all  executive  documents.  Their 
essential  character  is  their  political  responsibil- 
ity.  They  are  responsible  for  their  acts  to  both 
Chambers,  whose  members,  thanks  to-  the  right 
of  interpellation,  already  defined,  can  put  their 
actions  to  a  vote  which,  if  it  place  one  or  more 
in  a  majority,  will  entail  his  or  their  resig- 
nation. Such  a  consequence  is  not  explicitly 
declared  in  the  constitution,  but  it  follows  in 
the  logical  order  and  from  the  practice  of  the 
Government.  In  fact,  in  case  of  conflict  be- 
tween a  minister  and  the  majority,  two  solu- 
tions may  be  resorted  to:  either  the  minister's 
resignation  or  the  dissolution  of  the  Chamber, 
which  must  be  voted  by  the  Senate.  Through- 
out the  history  of  the  Third  Republic  there 
is  but  one  record  of  a  like  dissolution,  which 
was  that  of  16  May  1876.  President  Mac- 
Mahon  had  formed  the  conservative  ministry 
of  the  Due  de  BrogHe  in  opposition  to  the 
liberal  Chamber,  which,  by  a  majority  of  363, 
refused  to  enter  into  relations  with  him. 
The  Chamber  was  dissolved,  the  elections  re- 
sulted in  a  majority  of  liberal  votes,  in  face 
of  which  the  conservative  ministry  had  to 
submit  and  resign.  Since  then,  all  ministers 
in  the  minority  on  a  matter  of  confidence  have 
tendered  their  resignations.  During  the  first  20 
years  of  the  Republic  ministerial  instability 
was  a  veritable  governmental  defect,  being  due 
to  the  disintegration  of  parties  and  the  impos- 
sibility of  constituting  lasting  majorities.  There 
were,  however,  ministries  that  last  two  and 
even  three  years  as,  for  instance,  the  second 
Ferry  ministry  and  the  Meline  ministry.  But 
within  the  last  10  years  this  instability  has  dis- 
appeared in  consequence  of  the  Dreyfus  affair 
and  of  the  new  division  of  the  parties  into  two 
blocs,  the  radical-socialist  and  the  conserva- 
tive. The  Waldeck-Rousseau  and  Combes  min- 
istries each  lasted  three  years,  the  incumbents 
retiring  voluntarily,  the  Rouvier  two  years, 
and  the  Sarrien  is  being  continued  with  the 
same  party  under  the  Clemenceau  ministry. 

National  sovereignty,  acquired  through  uni- 
versal suffrage  and  poHtical  liberties  —  such  as 
those  of  the  press,  of  meeting  and  of  associa- 
tion—and a  parliamentary  regime,  that  is  to 
say,  the  supremacy  of  parliament  over  the  min- 
istry, have  become  the  groundwork  of  the  con- 
stitution and  of  the  political  government  of 
France. 
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7.  France -**- French  Sodalism.  Socialism 
is  an  international  theory.  The  same  doctrine, 
the  same  conception  of  property,  that  is,  is  laid 
down  by  socialists  in  ail  countries.  But  every 
nation  has  produced  its  own  form  in  the 
development  of  this  doctrine,  and  these  forms 
have  been  determined  both  by  historical  tradi- 
tions and  by  the  economic  medium  in  which 
they  have  appeared. 

Two  traits  have  distinguished  French  Social- 
ism from  the  rest.  The  first  is  that  its  character 
is  strongly  poHtical,  by  which  is  meant  that 
it  is  perpetually  attempting  to  arrive  at  the 
government  of  the  state,  the  second  that  it  is 
continually  animated  by  an  active  hope  of  im- 
mediate success  in  that  effort.  The  French 
proletariat  has  (since  the  French  Revolution) 
been  mixed  up  with  most  of  the  decisive  politi- 
cal struggles.  It  was  the  proletariat  which 
dominated  the  Commune  of  Paris  in  17^^, 
and  thus  indirectly  dominated  the  Convention. 
The  French  proletariat  had,  therefore,  at  the 
beginning  of  the  modem  period,  already  put 
its  hand  upon  the  central  lever  of  the  Revolu- 
tionary power.  Somewhat  later  when  the 
energies  of  the  Revolution  began  to  sink,  it 
was  among  the  populace,  among  the  working 
people  (who  were  already  filled  with  the  com- 
munistic spirit)  that  the  vital  forces  of  the  Revo- 
lution were  maintained;  and  the  hopes  which 
the  proletariat  entertained  at  that  moment  were 
of  the  most  vigorous  sort.  Their  programme 
at  the  close  of  the  i8th  century  is  summed  up 
in  the  name  of  Babeuf.  Babeiif  did  not  look 
upon  himself  as  the  head  of  a  mere  party  —  it 
.was  in  his  character  rather  to  despise  party, 
because  party  always  looks  for  its  success  to 
some  chance  hazard  on  the  political  field:  it 
was  rather  his  object  to  take  up  again  the  whole 
effort  of  democracy  at  the  point  where  Robes- 
pierre iq.v.)  had  left  it,  and  to  widen  it  beyond 
the  limits  which  Robespierre  had  assigned  to  it 
It  was  his  object  to  free  those  energies  of  the 
Revolution  which  had  been  captive  since  Ther- 
midor.  Babeuf  believed  the  proletariat  ready  to 
assume  and  capable  of  assuming  the  responsi- 
bility of  governing  France,  and  had  his  con- 
spiracy succeeded  he  would  have  changed  the 
destiny  of  the  country.  The  present  writer 
has  been  told  by  a  friend  of  Gambetta's  that  in 
his  youth,  when  that  leader  had  just  come  to 
Paris,  he  said  freely  *If  Babeuf  had  won,  the 
world  would  have  been  saved.'*  It  would  in- 
deed have  been  saved  from  the  counter  revo- 
lution, from  militarism  and  from  the  Napoleonic 
dictatorship,  and  a  democracy  which  should 
have  been  based  upon  egalitarianism  and  alive 
with  enthusiasm  would  have  proceeded  in  peace 
to  the  organization  of  labour. 

The  note  of  all  this  is  that  at  the  very  begin- 
nmg  of  modern  history  the  French  proletariat 
had  ceased  to  be  ^underground*  as  it  were  in 
the  state.  It  thought  itself  strong  enough  fof< 
the  highest  tasks  and  it  is  this  hope  and  this 
power  of  action  which  are  continued  obscurely 
or  brilliantly  in  France  throughout  the  whole 
of  the  19th  century.  The  proletariat  recovered 
these  hopes  of  theirs  and  put  them  forward 
again  in  a  lively  manner  during  the  *pays  of 
February^  in  1848,  on  which  occasion  it  was  a 
socialistic  inspiration  which,  for  a  moment  at 
least,  was  the  driving  force  of  the  second  revo- 
lution.   Even  the  terrible  reprisals  of  June  did 
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not  destroy  the  historical  pride  of  the  French 
proletariat.  The  day  after  the  disaster  it  re- 
stated its  leading  idea  and  regathered  its 
strength.  Proudhom,  in  the  book  which  he 
dated  from  the  Prison  of  the  Conciergerie  in 
July  185 1,  defied  the  reaction  to  proceed  to  its 
logical  end.  ^The  Revolution,^  he  says,  •«  at 
the  present  moment  so  thoroughly  consummated 
in  the  national  thought  that  to  pass  f  'om  thought 
to  action  is  but  a  matter  for  executive  energy. 
It  iS  ton  late  to  avoid  its  power.  The  Revo- 
lution wills  to  be,  and  for  her  to  will  to  be  is 
to  ivill  to  reign.^  The  Bonapartist  coup  d'etat 
was  the  object  of  this  peculiarly  audacious  ex- 
pression, and  it  had  the  effect  of  raising  the 
proletariat  once  more  to  a  conquering  height 
in  politics.  The  same  hope,  the  same  ambition 
permeated  the  days  which  elapsed  just  before 
the  fall  of  the  second  Empire.  Throughout 
1868  and  1869  public  meetings  were  the  medium 
where  the  communist  or  the  mutualist  put  for- 
ward the  socialist  doctrine  with  the  utmost 
strength.  The  middle  classes,  especially  the 
middle  classes  of  the  republican  stamp,  held 
aloof  and  affected  to  despise  such  programmes 
as  *utopias,»  but  in  the  midst  of  their  disdain 
the  revolutionary  working  men  were  planning 
to  lay  a  hand  upon  the  new  regime  which  was 
so  soon  to  appear.  Among  Blanqui's  papers, 
notes  have  been  found  upon  the  role  which  the 
proletariat  would  presumably  play  in  the  Revo- 
lution which  he  saw  to  be  imminent.  Had  not 
the  war  of  1870  cut  into  these  plans  and  had 
not  the  Empire  fallen  under  that  particular 
blow  it  would,  without  the  slightest  doubt,  have 
fallen  a^  few  years  later  under  the  blows  of  a 
Revolution  in  which  Socialism  would  have  had 
a  very  large  part.  The  attempts  which  were 
made  during  the  siege  of  Paris  by  the  Blan- 
quistes  on  the  31  October,  and  which  later 
developed  into  the  Commune,  would  have  domi- 
nated the  new  government  or  at  least  would  have 
been  very  largely  represented  in  it.  There  was 
even  a  moment  when  the  republican  part  of 
France  hesitated  between  the  Commune  and 
Versailles,  and  once  again  at  that  moment  the 
French  proletariat  might  have  thought  itself 
upon  the  eve  of  obtaining  power. 

It  ^  is  evident  that  a  working  class  with 
traditions  of  this  sort  and  with  an  education 
of  this  sort  is  essentially  political.  It  is  evident 
that  such  a  class  will  be  acutely  sensitive  to 
political  events,  will  be  ready  to  watch  them 
upon  all  occasions,  and  to  seize  every  chance 
of  penetrating  into  the  very  heart  of  the  state 
and  of  there  establishing  its  sovereignty. 

Nevertheless  a  man  might  have  asked  him- 
self after  the  Commune  whether  the  socialist 
idea  had  not  been  buried.  Superficial  observers 
believed  it  to  be  dead,  or  at  least  laid  for  a 
long  time.  M.  Taine  expressed  that  thought 
clearly,  standing  with  some  friends  before  the 
wall  where  the  prisoners  had  been  shot  in  Pere 
la  Chaise:  he  said,  *We  are  rid  of  Socialism 
for  half  a  century,*  and  M.  Thiers  in  his 
electoral  manifesto  of  1877,  during  the  great 
struggle  of  the  Republic  against  reaction  which 
w  known  as  the  ® Seise  Mai.*^  boasted  that  he 
had  finally  crushed  *the  insane  doctrines.* 
It  is  true  to  say,  moreover,  that  Socialism  then 
seemed  doomed.  The  foremost  of  its  fighters 
had  been  thrown  down  by  the  reactionary 
g^'^emraent  of  Versailles,  they  were  transported 


or  they  were  weary  of  the  fight,  or  they  were 
forced  to  fly  the  country.  The  people  no  longer 
so  much  as  heard  the  distant  voices  of  the 
exiles. 

It  must  not  be  imagined  on  this  account 
that  the  French  proletariat,  which  had  refused 
to  give  up  hope  or  to  cease  a  moment  from  its 
effort  after  the  days  of  June  1848,  had  lost  its 
ideal  after  1871. 

What  had  happened  was  that  the  working 
people  of  the  country  were  now  absorbed  by 
another  battle  which  though  it  was  not  fought 
in  the  streets  was  not  less  tragic  than  a  civil 
war.  This  battle  was  the  struggle  between 
monarchy  and  republicanism.  The  French  pro- 
letariat at  this  moment  had  the  foresight  to 
perceive  that  before  it  could  raise  the  socialistic 
flag  again,  the  republican  battle  must  be  won, 
and  therefore,  under  the  appearance  of  a  mere 
constitutional  struggle,  a  class  war  arose  which 
lasted  until  1877.  The  point  of  the  struggle 
was  to  determine  whether  France  should  be 
governed  by  an  oligarchy  drawn  from  the  re- 
mains of  the  old  regime,  an  oligarchy  of  whidi 
the  Orleanist  and  clericalized  middle  class  were 
the  nucleus,  or  on  the  contrary  by  an  artisan 
democracy.  But  this  class  war,  embroiled  and 
intricate  as  it  was,  did  not  suffice  for  the  social- 
istic idea  once  it  was  thoroughly  awake,  and 
the  proletariat  was  but  waiting  for  the  defeat 
of  the  counter  revolution  to  bring  forward  the 
social  question  and  to  force  it  upon  the  victorious 
republican  party.  Just  after  the  Republican 
elections  in  which  the  country  replied  in  October 
1877  to  the  challenge  of  the  reactionaries, 
Guesde  and  his  friends  began  their  revolu- 
tionary and  collectivist  campaign  in  their  news- 
paper L'Egalite.  The  moment  marks  a  decisive 
date  in  French  socialism. 

The  first  number  of  this  journal  appeared 
on  I  Nov.  1877.  The  very  greatest  difficulty  con- 
fronted the  leaders  of  the  movement  In  the 
first  place  the  resistance  of  Marshal  MacMahon 
and  of  the  survivors  of  the  coup  d'etat  had  not 
yet  ceased  and  the  socialist  party  had  to  defei  d 
itself  against  the  accusation  which  the  Republi- 
cans brought  against  it  of  creating  a  diversion 
in  the  midst  of  the  struggle.  *L'Egalitc 
replied  to  these  calumnies  and  to  the  treacher- 
ous insinuations  which  accompanied  them  by 
exactly  defining  its  republicanism.  It  used  the 
following  words: 

*The  appearance  of  this  journal  in  the 
midst  of  a  political  crisis  does  not  arise  from 
the  fact  that  its  founders  are  under  any  illusion 
as  to  the  objections  which  would  be  made  to 
them  by  the  Republican  party,  objections  of 
which  the  last  speech  of  M.  Jules  Ferry  has 
given  us  a  foretaste.  The  moment  in  which  we 
appear  has  been  said  by  those^  who  are  too 
honest  to  calumniate  us  to  be  ill  chosen.  To 
this  we  reply  that  we  have  not  chosen  the 
moment.  Week  after  week  our  first  number 
has  been  put  back  in  the  hope  that  the  will 
of  the  country  as  it  was  expressed  on  the  13 
October  would  have  been  put  into  full  execution. 
It  IS  not  our  fault  if  the  delay  in  radical  re- 
form has  been  caused  by  the  struggle  betweea 
a  small  clique  against  the  whole  nation. 

^We  might  further  ask  whether  in  the  opin- 
ion of  Republicans  who  blame  us  any  moment 
whatever  seemed  well-chosen  for  attacking  the 
economic  privileges  of  their  class,  and  we  defy 
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them,   if  they  are  indeed  sincere,  to  reply  in 
any  affirmative  manner. 

^The  only  men  who  have  the  right  to  attack 
us  in  the  matter  of  our  publication  are  the 
working  men,  whose  organ  we  desire  to  be, 
and  upon  that  side  we  are  quite  at  our  ease. 
The  working  class  have  too  clear  a  conception 
of  their  interest  not  to  understand  that  the 
moment  just  before  a  battle  is  the  very  moment 
when  it  is  the  most  essential  not  to  leave  the 
liberal  middle  classes  in  any  doubt  as  to  the 
nature  of  the  help  which  we  are  willing  to  give 
them  against  a  common  enemy.  The  moment 
before  the  battle  is  also  the  moment  for  pro- 
claiming in  the  strongest  manner  that  it  is  not 
the  business  of  the  working  classes  to  be  per- 
petually pulling  the  chestnuts  out  of  the  fire 
for  professional  politicians,  but  rather  to  clear 
the  only  ground  upon  which  their  claims  can 
l)e  successfully  established.  And  that  ground, 
of  course,  can  onlv  be  a  republican  republic* 

Another  formidable  problem  arose  before 
the  organizers  of  socialism  at  this  time  —  that 
is  1877.  What  should  be  their  attitude  toward 
universal  suffrage?  Should  they  despise  it  or 
should  they  use  it?  Up  to  that  date  universal 
suffrage  in  France  had  always  appeared  as  an 
instrument  of  reaction.  It  was  under  the  heavy 
weight  of  the  peasantry  that  the  Empire  had 
crushed  the  republican  and  socialist  thought 
of  the  towns.  Hardly  had  that  thought  been 
relieved  somewhat  by  the  revolutionary  forces 
of  September  and  the  fall  of  the  Empire  than 
France  was  again  given  up  by  universal  suffrage 
to  the  reaction,  to  the  country  squires  and  to  the 
fanatical  clericals  of  the  assembly  at  Versailles. 
But  universal  suffrage  was  destined  bit  by  bit 
to  be  enlightened  and  to  emancipate  itself. 
The  republican  idea  alone  had  had  the  strength 
to  liberate  the  country  from  the  assembly  at 
Versailles.  Universal  suffrage  had  (again 
through  the  republican  idea)  found  the  strength 
to  break  the  counter  revolutionary  attempt  on 
the  16  May  1877.  To  despise  universal  suff- 
rage and  not  to  take  advantage  of  it  would  be 
to  remain  outside  the  national  life.  To  have 
done  so  would  have  been  to  reduce  the  socialist 
to  an  anarchic  and  powerless  sect.  Guesde  and 
his  friends  accomplished  a  decisive  act  and 
rendered  the  French  proletariat  a  vast  service 
when  they  decided  to  rely  upon  universal 
suffrage,  for  by  this  decision  the  proletariat 
entered  into  the  main  current  of  the  national 
life.  They  did  not  expect  democracy  would  of 
itself  achieve  the  socialization  of  property. 
They  believed  that  only  revolutionary  violence 
would  succeed  and  that  the  proletarian  revo- 
lution would  have  to  be  accomplished  by  force, 
as  every  other  revolution  had  been  accomplished, 
and  as  more  recently  in  the  United  States  had 
been  accomplished  the  abolition  of  slavery. 
But  by  relying  upon  universal  suffrage  they 
changed  the  nature  of  the  class  struggle,  they 
took  it  out  of  the  workshop  and  brought  it 
into  the  large  world  of  politics.  It  was  decided 
that  the  proletariat  should  choose  men  who 
mrould  represent  their  class  when  they  should 
send  into  parliament  men  who  had  no  idea  of 
needing  a  majority  there,  but  who  could  without 
ceasing  act  upon  and  render  anxious  the  capi- 
talist regime. 

The  plan  was  to  cast  upon  that  regime  so 
itnplacable  a  light  that  in  its  exasperation  and 


bewilderment  a  social  revolution  far  more 
systematic  and  far  more  thought-out  than  the 
Commune  should  at  last  push  capitalism  to 
its  last  entrenchments  and  make  it  deliver  a 
decisive  battle.  The  resources  of  universal 
suffrage  were  for  Guesde  and  his  friends  only 
the  prelude  to  an  active  revolution.  What 
might  be  called  the  historical  ambition  and  the 
historical  habit  of  mind  of  the  French  pro- 
letariat was  awake.  It  thought  itself  now  as 
ever  on  the  eve  of  a  final  assault  and  believed 
that  it  might  enter  into  the  government  of  the 
state  by  some  unguarded  door,  and  in  its  turn 
become  master  where  the  other  classes  had 
reigned.  From  1877  to  1893  this  was  the  atti- 
tude of  mind  of  the  French  socialists  whether 
they  were  the  friends  of  Guesde  or  Blanquists, 
whose  leader  Vaillant  had  been  brought  back 
from  exile  by  the  recent  amnesty.  In  the  same 
tone  of  thought  were  journalists  who,  like 
Allemane,  represented  the-  Parisian  proletariat. 
The  great  ^  electoral  successes  of  1893  which 
suddenly  introduced  into  the  Parliament  a 
body  of  40  socialists  brought  this  excitement 
to  a  head,  and  the  more  enthusiastic  of  the 
party  were  justified  in  believing  that  the  pro- 
letariat had  at  last  reached  the  goal  of  their 
effort.  The  Republican  and  the  middle  class 
parties,  worn  out  by  the  long  and  continual 
struggles  between  the  opportunists  and  the 
radicals  and  broken  by  the  Panama  scandals, 
seemed  condemned  to  impotence.  Guesde  be- 
lieved their  regime  to  be  in  its  death  throes, 
and  he  thought  that  the  moment  had  come  to 
turn  democracy  away  from  what  was  now  no 
more  a  corpse.  The  socialistic  minority  needed 
nothing  more  than  abilitv  and  courage  in  his 
opinion  to  become  the  leading  majority,  and 
universal  suffrage  would  vote  socialist  if  only 
an  active  and  wide  propaganda  could  be  in- 
augurated among  the  peasantry  and  the  smaller 
tradesmen,  to  prove  to  them  that  their  personal 
interests  lay  in  an  alliance  with  the  industrial 
proletariat. 

It  was  at  this  moment  that  Guesde  addressed 
to  the  bourgeois  parties  in  the  Chamber,  the 
phrase:  'We  need  use  no  weapon  against  you 
but  those  which  you  have  provided  for  us  in 
your  own  legal  forms.^ 

It  will  be  seen  that  by  this  time  the  tactics 
founded  in  1877  had  changed.  But  the  same 
hopes  and  the  same  courageous  spirit  of  action 
permeated  the  socialist  proletariat.  These  hopes 
undoubtedly  contained  an  element  of  illusion, 
but  they  were  not  all  illusion.  The  political 
efficacity  of  socialism  was  rapidly  growing^  and 
although  the  results  had  not  given  the  socialist 
proletariat  the  full  victory  for  which  it  had 
hoped,  it  nevertheless  kept  the  activity  of  the 
party  and  its  general  spirit  alive.  Even  when, 
after  1898,  the  socialist  party  had  to  give  up 
the  hope  of  an  immediate  and  final  success, 
it  none  the  less  retained  the  knowledge  that  it 
had  become  an  historical  force  of  the  first 
order  and  one  capable  of  playing  a  decis've 
part  in  the  national  life.  It  is  this  result  which, 
when  one  eliminates  the  details  of  the  struggle, 
remains  the  chief  fact  in  the  participation  of 
socialists  in  the  defence  of  the  Reoublic  under 
the  Waldeck-Rousseau  ministry,  and  the  partici- 
pation which  the  party  also  took  in  the  work 
of  laical  emancipation  under  the  Combes  min- 
istrv.  The  traditional  thread  which  unites  t^ie 
action  of  the  French  proletariat  is  perpetually 
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showing  itself  in  new  forms  which  arise  for 
the  momentary  necessities  of  the  Republican 
democracy  and  the  Parliamentary  regime.  At 
the  present  moment  the  *parti  socialiste  uni^^ 
is  withdrawing  itself  from  the  parliamentary 
system  of  groups  and  especially  from  those 
which  aim  at  the  forming  of  a  ministry,  but  it 
is  not  so  withdrawing  itself  in  a  sort  of  con- 
templative solitude,  neither  is  it  so  withdrawing 
itself  because  it  has  given  up  hope  of  some 
ultimate  decisive  action.  It  is  withdrawing 
itself  because  its  leaders  have  discovered  that 
the  moment  had  come  to  rally  to  itself  the 
general  conscience  of  the  whole  working  class 
and  it  could  not  do  so  without  further  prop- 
aganda.^ When  that  propaganda  shall  be  com- 
pleted, it  will  be  able  to  throw  all  its  forces 
into  the  general  movement  of  politics  without 
in  the  least  abandoning  its  ideal.  In  the  first 
great  crisis  whether  interior  or  exterior  that 
may  shake  the  troubled  modern  life  of  France 
the.  Socialist  party  will  throw  itself  into  the 
centre  of  the  struggle  and  it  will  be  driven 
forward  by  the  indomitable  and  compelling  hope 
which  its  history  has  taught  it. 

So  true  is  this  that  even  those  of  the  French 
proletariat  who  imagine  themselves  to  be 
divorced  from  political  action,  are,  if  their 
methods  be  closely  watched,  only  seeking  some 
new  form  of  action  which  shall  be  more  politi- 
cal. What  is  known  in  France  as  "LaSynda- 
calisme,**  that  is  the  Trade  Union  movement 
which  pretends  to  stand  aside  and  to  be  able 
to  despise  electoral  and  parliamentary  action, 
is  at  bottom  an  essentially  political  thing. 
When  the  leaders  of  this  movement  put  it 
forward  that  a  general  revolutionary  strike  may 
compel  the  world  to  a  communistic  form  of 
'  production  —  to  put  forward  such  a  theory  is 
to  inaugurate  an  action  that  is,  at  bottom, 
definitely  political.  It  would  be  an  error  there- 
fore to  think  that  the  newer  movements  in 
French  socialism  are  an  abandonment  of  the 
chief  political  method  or  a  delaying  of  it.  They 
are  rather  an  emphatic  assertion  of  it,  an 
exaltation  of  that  certitude  in  the  political 
future  which  we  have  called  the  defining  char- 
acter of  Socialism  in  France. 

This  note  of  hope,  however,  which  has  been 
so  frequently  mentioned  in  this  article  would 
be  but  a  sort  of  madness  if  French  socialism 
were  to  count  upon  the  industrial  worker  alone. 
For  the  industrial  development  of  France, 
though  in  the  last  50  years  it  has  been  acceler- 
ated, is  relatively  far  less  than  that  of  England, 
Germany  or  the  United  States.  France  is  still 
largely  an  agricultural  country,  and  if  Socialism 
were  to  retain  as  enemies  against  itself  the 
19,000,000  of  peasants,  nay  more,  if  it  did  not 
draw  them  in  the  wake  of  its  ideas,  it  would 
break  itself  against  an  insurmountable  obstacle. 
It  is  on  this  account  that  the  party  has  attacked 
the  problem  of  converting  the  peasant.  The 
'  French  Socialists  know  very  well  that  the 
millions  of  peasant  proprietors  will  never  allow 
themselves  to  be  expropriated  by  law.  The 
party  has  put  forth  all  its  efforts  to  persuade 
the  small  proprietors  that  no  such  agrarian  com- 
munism is  in  view.  The  theoretical  formulae 
which  have  here  arrested  the  development  of 
German  socialism  have  not  weighed  upon  the 
French  party.  It  is  the  opinion  of  the  leaders 
of  that  party  that  the  peasant  proprietors  will 


bit  by  bit  enter  voluntarily  into  a  state  organized 
upon  the  socialistic  basis  and  this  is  the  future 
that  far-seeing  men  like  Blanqui  believed  to 
be  nearer  than  in  the  event  actually  proved  to 
be.  It  is  this  process  of  gradual  and  voluntary 
acceptation  of  the  coUectivist  state  by  the 
peasant  proprietors  which  Guesde  foresaw  in 
1877  and  put  forward  in  his  newspaper.  *^Thc 
French  peasantry^*  he  wrote  *may  rest  assured 
that  expropriation  of  their  land  would  remain 
necessarily  outside  any  programme  for  a  col- 
lectivist  organization  of  the  great  industries 
or  of  large  landed  property.*  Blanqui  also 
had  laid  it  down  as  a  doctrine  of  tactics  in  the 
admirable  notes  which  he  drew  up  at  the  end 
of  the  Empire.  He  pointed  out  that  the  peasants 
of  the  country  were  permeated  by  revolutionary 
memories,  that  the  peasants  like  the  rest  of  the 
country  had  a  tradition  of  hearty  political 
initiative,  that  the  peasants  had  given  battle 
to  the  nobles  and  to  the  priests,  and  that  the 
peasant  had  no  love  for  the  **  fat  bourgeois " 
who  had  taken  the  best  of  the  lands.  And 
Socialism  he  thought  based  upon  these  traditions 
and  these  memories  would  end  by  attaching 
the  peasant  to  its  movement. 

In  a  word,  one  does  not  find  in  France  any 
ineradicable  conservative  force  nor  any  per- 
manent trend  of  affairs  which  can  oppose  itself 
to  the  action  of  socialism.  The  Socialist  party 
has  such  certitude  of  this  that  the  future  seems 
assured  to  it 

It  remains  to  add  that  French  socialism, 
though  perpetually  attaching  itself  to  party 
forms,  can  never  permanently  attach  itself  to 
such  forms.  It  looks  to  a  revolutionary  and 
decisive  achievement  and  bases  itself  upon  a 
sort  of  national  habit  of  revolutionary  action. 
It  is  not  to  be  imagined  that  this  formula, 
however  true,  means  that  French  socialism  can 
in  the  future  detach  itself  from  the  universal 
suffrage  which  governs  the  country,  nor  must 
it  be  imagined  that  it  can  develop  its  nature 
apart  from  the  creed  of  democracy,  which  is 
part  and  parcel  of  the  French  people.  But 
when  one  says  that  its  character  will  remain 
essentially  revolutionary  and  attached  to  the 
traditions  of  rapid  political  action  one  means 
that  the  French  Socialist  party  will,  like  its 
predecessors,  be  perpetually  and  rapidly  choosing 
from  the  mass  of  political  events  such  a  con- 
geries as  may  be  used  for  producing  the  maxi- 
mum effect  at  the  critical  moment  oiF  a  struggle, 
and  that,  like  every  other  French  party  of  the 
past,  it  will  continue  to  reject  compromise  and  to 
attempt  nothing:  less  than  the  full  success  of 
its  clear  and  definite  enterprise. 
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8.  France— Church  and  State.*  Under  the 
Ancient  Regime. — As  early  as  the  6th  century 
when  the  bishops  became  influential  persons,  the 
Prankish  kings  began  to  intervene  in  the  epis- 
copal elections  and  the  two  powers— civic  and 
religious — ^were  interdependent  No  vital  point 
in  the  doctrine  being  ever  interfered  with  by  the 
monarch,  the  bishops  and  clergy  never  K>und 
themselves  in  the  necessity  of  withstanding  him, 
and  the  Church  remained  for  many  centuries  the 
councillor  and  auxiliary  of  the  king.  Through- 
out the  Middle  Ages  the  bishops  and  richer 
abbots  were  great  «ecclesiastical  lords,»  and 
when  the  feudal  system  had  made  room  for  the 
royal  supremacy,  their  order  remained  on  the 
same  level  as  the  nobility  and  high  above  the 
Third  Order.  The  kings  of  France,  Saint  Louis 
as  well  as  Louis  XIV.  were  jealous  of  the  Papal 
power  and  carefully  fostered  in  the  clergy  the 
national  spirit  known  as  «ga!licanism»  (q.  v.). . 

But  although  the  power  of  the  clergy  was 
80  great,  one  ought  not  to  imagine  that  their 
spiritual  influence  suflFered  no  weakening  in  the 
course  of  ages.  The  literature  of  the  Middle 
Ages  is  full  of  taunts  against  the  Church,  and 
the  Protestant  revolt  of  the  i6th  century  was 
followed  in  the  17th  by  the  sceptic  spirit  of  the 
Libertins,  and  in  the  i8th  by  that  of  Voltaire  and 
the  Encyclopedists.  The  higher  clergy  were  still 
a  powerful  aristocracy  when,  on  the  eve  of  the 
Revolution,  the  number  of  the  faithful  had 
dwindled  ominously  ( 15  millions  out  of  27  be- 
ing only  nominal  Catholics),  and  the  country 
clergy  had  imbibed  the  spirit  of  reform  which 
was  so  soon  to  cause  the  great  disruption. 

The  Concordat.— The  schism  brought  about 
by  the  constitution  civile^  the  banishments  and 
executions  made  bv  the  Terrorists,  the  latent 
persecutions  carried  on  until  1798  and  the  lack 
of  organization  which  prevailed  during  the  next 
three  years  had  left  the  Church  of  France  in  a 
sorrjr  state,  when  Bonaparte,  then  First-Consul, 
felt  in  1801  the  necessity  of  making  use  of  the 
religious  element  for  his  work  of  restoration. 
There  were  very  few  priests  left,  numberless 
churches  had  been  pulled  down,  or  neglected 
and  out  of  repair,  and  nine-tenths  of  the  eccle- 
siastical property  had  been  confiscated  by  the 
grovernment  or  sold  and  could  not  be  reclaimed 
-without  difficulties  of  all  kinds. 

It  was  then  that  Bonaparte  after  several 
months'  negotiations  with  Cardinal  Consalvi 
signed  the  famous  Concordat  with  Pope  Pius 
VL  The  main  points  of  this  agreement  were 
the  following:  The  Catholic  religion  and 
worship  were  to  be  protected  by  the  State,  and 
the  clergy  to  be  maintained  ty  the  Treasury 
(the  bishops  receiving  10,000  francs,  and  the 
parish  priests  900  francs)  ;  in  exchange  for  these 
advantages  the  Pope  was  to  nominate  no  bishop 
without  the  consent  of  the  government,  and  the 
property  lost  by  the  Church  during  the  period 
of  disturbances  was  to  be  given  up  forever. 
Later  on  some  additional  clauses  of  an  aggravat- 
ing character,  known  as  Articles  Organiques, 
were  surreptitiously  appended  to  the  Concordat; 
all  Papal  documents  ought  to  be  submitted  to 
the  Visa  of  government;  the  bishops  were  for- 
bidden to  travel  out  of  their  dioceses  without 
permission ;  they  might  be  tried  and  reprimanded 
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or  punished  by  the  State  Council;  they  had  no 
right  to  hold  assemblies  between  themselves,  etc. 
This  arrangement  worked  for  a  whole  century 
without  any  serious  hitch,  but  there  were  be- 
tween the  Church  and  the  age  deep  differences 
which  were  inevitably  to  bring  on  a  crisis.  There 
was  little  real  life  m  the  Church.  The  clergy 
had  been  taught  to  stay  at  home  and  dread  the 
worldly  visit  and  thev  were  carefully  kept  in 
ignorance  of  nearly  all  the  scientific  movements 
going  on  around  them. 

The  only  exception  was  the  liberal  group 
formed  ^  by  Lamennais,  Montalembert  and 
Lacordaire,  who  advocated  more  freedom  for 
the  Church,  even  at  the  cost  of  disestablishment, 
and  pointed  out  the  resemblance  between  several 
principles  of  the  Revolution  and  those  of 
Christianity.  But  these  forerunners  of  the 
Catholic  democrats  of  to-day  were  not  heard 
and  the  Church  was  content  with  the  drowsy 
comfort  of  her  situation.  The  governments  of 
the  Restoration,  Louis  Philippe,  and  Napoleon 
II L  looked  upon  the  clergy  as  a  valuable  assist- 
ant, and  while  keeping  it  under  control  allowed 
no  attack  against  it.  The  power  of  the  bishops 
had  never  been  so  great  as  in  the  first  10  years 
of  the  reign  of  Napoleon  III.  (1852- 1862). 

Meanwhile,  an  aggressive  spirit  of  unbelief 
was  rapidly  developing,  thanks  to  the  stagna- 
tion of  theology,  and  the  success  of  Renan's 
works  was  not  long  in  giving  its  measure.  The 
politicians  who  favored  the  Church  were  not 
believers  in  Christianity.  Republican  proselytiz- 
ing was  active,  too,  when  the  greatest  part  of 
the  clergy  would  still  support  the  doctrine  of 
divine  right  and  prayed  for  a  Bourbon  restora- 
tion. The  war  of  1870  gave  the  Republicans 
their  opportunity :  the  Republic  was  established, 
and  an  overwhelming  majority  of  the  clergy 
found  themselves  in  opposition. 

The  Disestablishment. — ^The  Concordat  was 
not  to  be  cancelled  yet  for  more  than  30  years, 
but  its  disappearance  was  spoken  of  as  possible 
and  easy,  and  M.  Clemenceau  never  let  a  year 
pass  without  delivering  some  strong  speech 
against  it.  He  gradually  spread  a  conviction 
that  it  was  absurd  for  a  democratic  and  anti- 
clerical government  to  maintain  a  clergy  opposed 
to  them  and  held  in  subjection  by  the  Pope,  i.  e. 
a  foreign  ruler;  that  the  tax  corresponding  to 
clerical  salaries  ought  to  be  levied  exclusively 
on  practicing  Catholics;  and  at  last  that  the 
Catholics  themselves  would  be  freer  when  un- 
trammeled  from  the  state  control.  For  nearly 
30  years  prime  ministers  in  succession  replied 
that  the  Concordat  was  a  treaty  and  could  not 
be  cancelled  without  the  Pope's  consent;  that 
clerical  salaries  were  part  of  the  public  debt, 
and  last,  that  it  was  not  advisable  to  give  com- 
plete liberty  to  the  Church. 

In  the  year  1890  Pope  Leo  XIII.  wrote 
to  the  Catholics  of  France  the  famous  encyclical 
advising  total  and  sincere  loyalty  to  the  Repub- 
lican government  and  discouraging  the  monarchic 
hopes  of  the  old  parties.  The  younger  clergy, 
who  for  some  years  had  been  republicans  at 
heart,  welcomed  the  Papal  letter  as  a  chart  of 
enfranchisement  and  for  a  few  years  the  situa- 
tion seemed  altered.  The  spirit  of  loyalty 
gained  ground  every  day  among  the  Catholics, 
and  anti-clericalism  was  decreasing;  for  a  few 
years  the  «new  spirit*  which   M.   Spuller  had 


Digitized  by 


Google 


FRANCE— CHURCH  AND  STATE 


proclaimed  in  a  famous  speech  really  prevailed. 

The  Jesuits  whom  Jules  Ferry  had  expelled 
in  1880  had  nearly  all  come  back  and  filled  their 
old  colleges.  Most  of  them  were  royalists.  On 
the  other  hand  the  Freemasons  had  resumed 
their  anti-clerical  campaign,  and  their  influence 
in  Parliament  being  very  considerable,  they  suc- 
ceeded in  passing  several  Acts  (loi  militaire, 
loi  d'abonnement,  laicisation  des  ecoles,  loi  surla 
comptabilite,  des  fabriques,  etc.)  which  the  Cath- 
oUcs  could  but  look  upon  as  molestations. 

The  French  Free-Masons  (Grand  Orient  of 
France)  differ  widely  from  their  Anglo-Saxon 
brethren.  They  are  above  all  a  political  body, 
strongly  tinged  with  Socialism  and  so  averse 
to  spiritualism  and  theism  that  the  name  of 
God  has  been  struck  from  their  rituals.  They 
are  purely  materialistic  and  aim  at  nothing 
short  of  the  total  elimination  of  religion  from 
the  body  politic. 

The  last  two  years  of  the  19th  century  were 
almost  entirely  occupied  by  the  Dreyfus  affair 
(q.  v.).  The  Catholic  papers,  especially  the 
CroiXj  showed  their  anti-semitism  in  a  stupid 
and  shocking  manner,  and  it  can  hardly  be 
doubted  that  the  increase  of  anti-clericalism  in 
the  following  years  was  mostly  a  reaction 
against  it.  The  government  of  M.  Combes  was 
only  a  long  persecution  with  a  dangerous  for- 
getfulness  of  many  vital  interests  at  home  and 
abroad.  Its  chief  act  was  the  expulsion  of  the 
religious  orders  and  the  confiscation  of  their 
property  in  disregard  of  the  law  passed  by  M. 
Waldeck-Rousseau.  In  1903  President  Loubet 
went  to  Rome  on  a  visit  to  the  King  of  Italy 
and  ignored  the  Pope.  Such  conduct  was  con- 
sidered by  the  Church  hardly  reconcilable  with 
the  presence  of  an  ambassador  to  the  Vatican. 
The  Pope  complained  in  a  circular  sent  to  every 
Catholic  government,  whereupon  the  French  am- 
bassador was  recalled  and  all  intercourse  with 
the  Nuncio  suspended,  and  disestablishment  be- 
came a  certainty  in  the  near  future.  In  fact, 
the  Separation  Law  was  passed  by  the  Chamber 
in  June  1905  and  by  the  Senate  in  December  of 
the  same  year. 

The  main  lines  of  the  Act  were  as  follows: 
The  French  government  ignored  the  Church  as 
a  religious  body,  and  only  recognized  associa- 
tions formed  according  to  the  law  of  1901. 
These  associations  were  to  consist  of  seven  to 
25  members  who  would  represent  the  parish. 
To  these  associations  the  places  of  worship 
should  be  left  free,  but  with  the  heavy  burden 
of  keeping  them  in  repair.  The  rectories, 
bishops'  palaces,  and  seminaries  should  be  re- 
garded as  state  property  and  taken  back  from 
their  present  owners  within  five  years.  The 
Public  Worship  Budget  was  suppressed  and  the 
priests  were  to  depend  for  their  maintenance 
on  the  associations.  The  latter  were  entitled  to 
civic  rights,  but  their  property  was  not  to  ex- 
ceed the  limits  of  their  needs  and  their  accotmts 
were  to  be  yearly  looked  into. 

The  majority  of  the  French  Bishops  were 
for  submittjnsr  to  the  law,  but  the  Pope,  con- 
siderably influenced  —  as  was  demonstrated 
through  the  Montagnini  papers — ^by  a  few  lay- 
men of  monarchist  and  conservative  tendencies, 
vetoed  the  formation  of  associations  and  re- 
jected each  successive  modus  vivendi  proposed 
Dy  the   French   government,   so   that   there   is 


neither  a  legal  status  for  the  Church  nor  com- 
plete separation.  The  possession  and  use  of 
the  places  of  worship  constitute  the  last  bond. 
/A\  churches  are  legally  municipal  property, 
but  ought  neither  to  be  denied  to  the  Catholics 
nor  used  for  other  than  religious  purposes.  On 
the  whole,  the  Church  of  France  never  enjoyed 
as  much  freedom  as  at  present,  but  she  nevei 
was  so  utterly  destitute.  See  Church  and 
State.  Abbe  Ernest  Diknkt. 

9.  France— Church  and  State.*  At  the  out- 
break of  the  Revolution  of  1789,  the  Apostolic 
and  Roman  Catholic  religion  was  the  religion 
of  the  State,  and,  since  the  Revocation  of  the 
Edict  of  Nantes,  no  other  religious  sect.  Chris- 
tian or  non-Christan,  had  had  any  legal  exist- 
ence in  France.  Nevertheless,  a  royal  decree 
two  years  before  had  granted  a  sort  of  toler- 
ance and  legal  status  to  the  Protestants.  The 
king  had  likewise  allowed  the  Jews  to  live  in 
certain  cities  in  the  kingdom,  and  there  to  carry 
on  their  worship  in  private:  a  regime  of  toler- 
ance, not  of  freedom  of  conscience.  The  rela- 
tions between  the  king  and  the  Pope  were  de- 
termined by  the  concordat  concluded  in  1516 
between  Francis  I.  and  Leo  X. 

The  men  of  the  Revolution  had  no  intention 
at  first  of  secularizing  the  State  or  of  separating 
it  from  the  Church,  nor  even  of  establishing 
any  real  liberty  of  conscience.  The  Declaration  ^ 
of  Rights  of  1789,  granted,  in  fact,  only  toler- '. 
ance,  and  it  was  not  until  the  27  Sept  1791  that 
the  Constituent  Assembly  placed  the  Jews  on  a 
similar  footing  with  other  citizens.  While  it 
confiscated  the  possessions  of  the  Church,  it 
nevertheless  tightened  the  bonds  of  Church  and 
State  by  means  of  the  law  entitled  the  «Civil 
Constitution  of  the  Clergy*  (12  July  1790). 
This  gave  to  the  clergy  a  salary  from  the  State, 
by  which  the  parish  priests  especially  profited, 
and  this  first  budget  of  the  Religions  rose  to 
about  one  hundred  million  francs.  As  a  con- 
sequence and  climax  of  the  Galilean  policy  of 
the  kings,  the  Civil  Constitution  of  the  clergy 
tended  to  make  the  Catholic  religion  national. 
Thenceforth  the  bishops  and  the  priests  were 
elected  by  the  people;  the  bishops  no  longer  re- 
ceived from  die  Pope  their  canonical  institu- 
tion ;  it  was  given  them  by  another  bishop.  The 
newly  elected  clergyman  could  not  address  to 
the  Pope  any  request  for  confirmation;  he  had 
to  confine  himself  to  writing  to  him,  as  visible 
head  of  the  universal  Church,  in  testimony  of 
unity  of  faith  and  communion.  Thus  without 
any  diplomatic  notification,  the  concordat  of 
1516  came  to  an  end. 

But  the  Catholic  religion  continued  to  be 
the  religion  of  the  State,  and  no  salary  was  al- 
lotted to  the  ministers  of  other  creeds;  it  was 
thought  that  enough  was  done  for  them  in 
leaving  them  undisturbed.  Such  were  the 
events  which,  little  by  little,  led  the  Revolu- 
tionaries to  loosen  the  bonds  which  united 
Church  and  State.  The  Pope,  after  much  hesi- 
tation, condemned  the  Civil  Constitution,  and 
the  clergy  divided  into  two  factions  whose 
numerical  proportions  are  not  well  known. 
Those  who  accepted  the  Civil  Constitution  and 
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took  tiie  oath  it  demanded  were  called  Consti- 
tutionals, or  Assermentes;  those  who  in  obedi- 
ence to  the  Pope  refused  the  oath,  were  called 
Refractories. 

There  were  thus  a  Papal  Catholic  clergy 
and  a  non*Papal  Catholic  clergy  whose  partisans 
quarrelled  for  the  possession  of  the  churches 
almost  to  the  point  of  dvil  war.  The  inclina- 
tions of  both  parties  alike  were  adverse  to  the 
liberty  of  sects;  but  most  violent  objection  to 
such  liberty  was  made  by  the  papal  clergy,  who 
had  become  an  opposing  minority.  The  Con- 
stituent Assembly  with  very  ill  grace  finished 
by  granting  the  principle  of  it  by  the  law 
of  7th  of  May,  1791,  which  authorized  the 
Papal  party  to  carry  on  their  worship  in 
the  churches  in  concurrence  with  the  non- 
Papal  party  with  reservations  and  irksome  re- 
strictions. This  was  to  some  extent  a  recogni- 
tion and  consecration  of  the  existence  of  the 
schism,  but  the  people,  attached  to  the  idea  of 
religious  unity,  had  no  wish  for  any  schism. 
Consequently,  in  one  part  of  the  country  the 
Papal  clergy,  in  another  the  non-Papals  were 
harassed;  and  continual  religious  disturbances 
took  place  during  the  years  1791-2.  It  was  the 
recognition  of  this  situation  which  inclined 
many  enli^tened  Frenchmen  to  the  then  very 
unpopular  idea  of  the  separation  of  Church  and 
State  and  the  secularization  of  the  State. 

Even  the  National  Convention,  which  passes 
in  history  as  an  assembly  of  atheists,  put  aside 
at  first,  in  Nov.  1792,  a  project  of  separation, 
and  formally  maintained  the  Civil  Constitution, 
limiting  itself  to  making  laws  against  refractory 
priests.  But  soon,  when  the  Republic  had  re- 
placed the  monarchy,  all  the  Catholic  clergy  be- 
came unpopular.  The  patriots  accused  the 
Papal  clergy  of  conspiring  with  outside  enemies 
and  with  the  imigres,  and  also  of  fomenting  the 
Civil  War  in  the  province  of  la  Vendee,  They 
accused  the  non-Papal  clergy  of  having  taken 
part  in  the  Civil  War  of  the  Republic  with  the 
Girondins  against  the  party  of  the  Mountain. 
It  seemed  to  the  people  that  all  the  priests. 
Constitutionals  or  Refractories,  were  conspiring 
against  the  Revolution,  and  that  they  were  a 
permanent  danger  to  the  Republic.  Although 
the  people  had  not  become  philosophers,  they  had 
the  feeling  that  to  put  it  out  of  the  power  of 
the  priests  to  harm  the  country,  they  would 
have  to  tear  down  their  altars;  and  it  was  thus, 
much  less  by  philosophy  than  by  patriotism, 
much  less  by  anti-religious  fanaticism  than  as 
an  expedient  of  national  defense;  it  was  thus, 
I  say,  that  there  arose  these  popular  disturb- 
ances which  finished  by  taking  the  form  of  an 
attempt  at  the  dechristianization  of  France. 
There  was  first  the  cult  of  Reason,  with  which 
the  Convention  was  associated  only  to  a  limited 
extent,  principally  in  permitting  the  communes 
to  renounce  their  worship.  Through  its  Com- 
mittee of  Public  Safety  it  strove  to  prevent  vio- 
lence against  persons ;  it  proclaimed  5ie  principle 
of  liberty  of  conscience.  But  passions  were 
stronger  than  the  laws  or  the  Government  One 
after  another  most  of  the  churches  were  closed 
and  the  observance  of  religious  worship  was 
pretty  generally  suspended  in  1794. 

A  new  attempt  at  a  State  religion  was  made 


the  same  year  by  the  efforts  of  Robespierre, 
who  was  then  the  true  h«ad  of  the  French  gov- 
ernment; this  was  the  worship  of  the  Supreme 
Being,  a  sort  of  philosophical  religion  or  puri- 
fied Christianity,  which  disappeared  entirely,  or 
almost  so,  when  Robespierre  died. 

Then,  when  the  victories  of  the  French  had 
put  an  end  to  the  terror  which  the  coalition  of 
priests  and  foreigners  had  inspired,  the  Catholic 
religion  spontaneously  reappeared.  Then  at  last, 
enlightened  by  experience,  waiving  all  idea  of 
a  State  religion,  the  National  Convention  estab- 
lished the  secular  regime  of  separation,  which 
fasted  from  the  end  of  1794  to  the  spring  of 
1803.  Under  this  regime  the  State  paid  no  fur- 
ther salaries  to  any  sect,  and  all  the  sects,  equal 
before  the  law,  worshipped  freely,  with  the  pro- 
visional restrictions  and  the  police  precautions 
rendered  necessary  by  the  state  of  foreign  and 
even  civil  war  in  which  France  still  labored.  A 
number  of  the  churches  were  restored  to  pur- 
poses of  worship,  on  condition  that  the  priests 
who  should  enjoy  the  privilege  should  submit 
to  the  laws.  Nevertheless,  there  remained  a 
shadow,  a  trace,  of  a  State  religion;  this  was 
the  ^culte  DecadaireT^  or  «Ten-Days»  religion,  a 
sort  of  official  religion  of  patriotism,  which  dis- 
appeared little  by  little  under  public  indifference, 
when  the  country  was  no  longer  in  danger.  On 
the  other  hand  a  new  religion  arose,  a  kind  of 
unofficial  continuation  of  the  cult  of  the  Su- 
preme Being;   this  was  Theophilanthropism. 

Papal  Catholics,  non-Papal  Catholics,  Jews, 
Protestants,  Theophilanthropists,  adepts  of  the 
ten-day  cult;  all  these  sects  acted  as  counter- 
poise to  each  other  in  a  state  of  liberty,  and  al- 
though the  vicissitudes  of  foreign  and  civil  war 
brought  on  acts  of  intolerance,  it  may  be  said 
that  the  regime  of  separation  of  Church  and 
State  became  a  part  of  the  life  of  France  at  the 
time  of  Consulate,  that  it  was  at  least  endurable 
for  all  sects,  and  that  there  was  a  rich  develop- 
ment of  religious  life. 

If  Napoleon  Bonaparte  suppressed  this 
regime  of  liberty,  at  which  he  had  himself  pre- 
sided with  as  much  success  as  talent;  if  he 
came  at  last  to  desire  and  to  effect  the  reunion 
with  Rome,  to  conclude  a  new  concordat,  it  was 
not  at  all  from  piety  but  from  personal  ambi- 
tion, his  purpose  being  to  command,  through 
the  Pope,  the  consciences  of  men,  to  realize 
through  the  Pope  his  dreams  of  power  and  of 
universal  empire. 

When  the  victory  qf  Marengo  had  made 
him  sufficiently  popular  to  believe  that  all  things 
were  permitted  to  him,  in  the  enforced  silence 
of  public  opinion  and  the  press,  he  entered  upon 
negotiations  with  the  Pope,  and  on  15  July 
l8oi,  at  Paris,  an  act  was  signed  which,  since 
none  dare  call  it  a  concordat,  was  called  a  Con- 
version, but  which  was  really  an  agreement  an- 
alogous to  that  which  Francis  I.  had  concluded 
with  Leo  X.  In  it  Catholicism  was  not  declared 
the  religion  of  the  State,  but  the  fact  was  recog- 
nized that  it  was  the  faith  of  the  great  majority 
of  the  French  people.  The  Pope  was  to  demand 
or  force  the  resignation  of  all  the  bishops  then 
acting,  and  after  a  new  circumscription  of  dio- 
ceses had  been  determined  on,  the  First  Consul 
was   to  make  nominations  to  these  bishoprics 
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or  archbishoprics,  and  the  Pope  was  to  confer 
on  the  persons  thus  nominated,  canonical  ordi- 
nation according  to  the  forms  of  the  earlier 
concordat  The  bishops  should  nominate  the 
priests,  but  subject  to  the  approval  of  the  gov- 
ernment The  Pope  promised  that  the  pur- 
chasers of  property  formerly  belonging  to  the 
clergy  should  not  be  disturbed;  and  a  suitable 
salary  was  to  be  given  the  bishops  and  priests 
by  the  Government  On  the  other  hand,  the 
First  G>nsul  instituted  some  regulations  of 
policy,  called  the  Organic  Articles,  by  which  he 
received  security  from  the  churches,  in  con- 
formity with  the  ancient  Gallican  policy.  The 
Conversion  and  the  Organic  Articles  became 
law  on  the  i8  Germinal,  year  lo  of  the  Republic 
(March  1802)  and  the  new  concordat  was  in 
force  from  the  end  of  the  following  April. 

The  greatest  advantage  that  accrued  to  the 
Pope  from  this  document  did  not  appear  in 
writing:  this  was  the  suppression  of  schism. 
Bonaparte  abolished  the  heretofore  constitu- 
tional church.  He  abolished  also  Theophilan- 
thropy  and  whatever  remained  of  the  «Ten- 
days»  worship.  Protestants  and  Jews  were 
recognized  and  protected  by  the  State,  but  not 
with  the  same  degree  of  honor  and  influence. 
The  Concordat  promised  salaries  only  to  the 
district  priests.  When  Bonaparte  became  em- 
peror, he  allowed  a  salary  to  other  priests  or 
curates  to  the  number  of  more  than  thirty  thou- 
sand The  budget  of  Religions  swelled  little 
by  little.  At  the  time  of  the  rupture  of  the  Con- 
cordat, in  1905,  it  was  about  fifty  millions  of 
francs. 

Pope  Pius  VI.,  who  had  signed  the  Concor- 
dat, came  to  Paris  in  person  to  consecrate  the 
new  Emperor,  but  Napoleon  did  not  find  in  him 
the  docile  tool  he  was  counting  upon.  Not  being 
able  to  bend  him  to  every  whim  of  his  despotic 
will,  he  used  force,  had  him  carried  off  from 
Rome  and  kept  him  a  prisoner  at  Fontainebleau, 
thus  provoking  the  wrath  of  the  Catholics  and 
bringing  upon  himself  the  hatred  of  all  religious 
persons. 

It  was  in  hatred  of  Napoleon,  likewise^  that 
Louis  XVIII.  planned  to  make  a  new  concordat 
more  favorable  to  the  Church.  This  concordat 
was,  indeed,  drawn  up  in  1817,  but  it  was  not 
carried  out,  and  it  was  the  concordat  of  1801 
which  governed  the  relations  of  the  Catholic 
church  and  the  State  up  to  the  beginning  of  the 
20th  century.  The  charter  of  1814,  while  guar- 
anteeing the  freedom  ^  of  conscience,  declared 
Catholicism  as  the  State  religion.  This  declara- 
tion was  from  the  charter  in  1830,  and  the  gov- 
'ernment  acted  from  1815  to  1905  in  the  direction 
of  a  real  liberty  of  the  sects,  at  least  of  those 
.recognized  by  the  State :  for  no  legal  guarantee 
was  granted  to  the  founding  of  new  sects.  On 
the  whole,  although  some  of  the  liberal  party, 
from  the  time  of  Louis  Philippe  demanded  a 
return  to  the  regime  of  the  separation,  the  regu- 
lations of  the  Concordat  acted  without  encum- 
brance and  seemed  to  suit  the  state  of  public 
opinion  in  France  up  to  the  end  of  the  19th 
century. 

After  the  promulgation  of  the  dogma  of 
Infallibility,  the  Catholic  Church,  now  an  en- 


tirely absolute  monarchy,  af^ared  a  menace  to 
civil  society;  especially  when  the  suppression  of 
his  temporal  power  had  made  the  Pope  invul- 
nerable. On  the  other  hand,  since  the  loss  of 
Alsace-Lorraine  separated  from  France  a  large 
number  of  Lutherans,  Catholicism  had  no  longer 
any  rivals  but  the  Jews,  who  do  no  proselytiz- 
ing, and  the  Calvinists,  who  do  very  little.  In 
the  years  which  followed  the  Franco-Prussian 
war,  the  Catholic  clergy  showed  a  desire  to  gov- 
ern France  and  even  to  plunge  her,  all  shattered 
as  she  was,  into  the  perils  of  a  war  for  the 
restoration  of  the  Pope's  temporal  power.  The 
same  clergy  favored  the  two  attempts  at  political 
reaction  by  Marshal  MacMahon.  Thus  the 
priesthood  lost  its  popularity.  Soon  the  pri- 
mary schools,  now  a  lay  institution,  enfeebled 
religious  faith  in  France^  and  free-thought  made 
great  strides.  Every  year  in  the  Chamber  of 
Deputies,  lively  opposition  was  made  on  the 
vote  on  the  budget  of  Religions,  and  the  sepa- 
ration of  Church  and  State  was  demanded  in 
a  considerable  number  of  Electoral  programs; 
but  there  was,  nevertheless,  no  strong  popular 
movement  in  this  direction.  Even  the  Chamber 
elected  id  1902  seemed  determined  to  maintain 
the  Concordat. 

An  unlooked-for  incident  changed  the  situa- 
tion. In  the  spring  of  the  year  1904  the  presi- 
dent of  the  French  republic  returned  the  visit 
which  he  had  received  from  the  King  of  Italy, 
and  moreover  returned  it  at  Rome.  The  Pope, 
who  still  claims  the  sovereignty  of  his  ancient 
States,  declared  himself  insulted  by  this  pro- 
ceeding, and  addressed  to  all  the  Catholic  Pow- 
ers a  document  in  which  he  complained  of  the 
offence  committed  by  the  French  against  his 
rights  and  his  dignity.  This  memorandum, 
when  made  known,  deeply  wounded  the  na- 
tional sentiment  of  the  French.  The  govern- 
ment of  the  Republic  recalled  its  •  ambassador 
from  Rome  and  returned  lo  the  Papal  nuncio 
his  passports.  There  was  a  complete  rupture  of 
diplomatic  relations  between  France  and  the 
Pope,  and  on  lo  Feb.  1905,  the  Chamber  of 
Deputies,  by  a  majority  of  386  votes  against 
III,  declared  «that  the  attitude  of  the  Vatican 
rendered  necessary  the  separation  of  Church  and 
State.» 

The  writer  of  the  project  of  a  law  of  sepa- 
ration was  M.  Aristide  Briand,  Socialist  CoUec- 
tivist,  a  man  of  character  more  moderate  than 
his  opinions.  He  strove,  by  skillful  oombina- 
tions»  to  prepare  a  regime  that  would  be  ac- 
ceptable to  the  Church,  but  there  were  no  nego- 
tiations, official  or  direct,  with  the  Pope  him- 
self. The  Briand  plan  received,  in  the  course 
of  debate,  but  few  amendments. 

The  whole  bill  was  passed  in  the  Chamber 
of  Deputies  on  3  July  1905,  by  341  votes  against 
233,  and  in  the  Senate,  on  6  Dec.  1905,  by  179 
votes  against  103.  The  law  was  declared  9  Dec 
1905.  It  forms  .to-day  (1907)  the  politico- 
religious  system  of  France. 

The  particulars  of  the  law  are  these:  the 
Republic  assures  liberty  of  conscience,  and 
guarantees  the  free  observance  of  religious  wor- 
ship; it  does  not  recognize  nor  pay  nor  subsi- 
dize any  sect.  All  public  religious  establish- 
ments are  suppressed,  revenues,  factories,  coun- 
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cib  of  elders,  consistories  and  the  like.  The 
property  of  these  establishments  will  be  trans- 
ferred to  associations  called  «Gultuelles»  to  pro- 
vide for  the  expenses,  the  maintenance  and  the 
public  observance  of  a  sect,  and  composed  of  a 
minimum  of  7,  15,  or  25  persons,  according  to 
the  population  of  the  community.  The  church 
buildings  which  belong  to  the  nation  (and  this 
means  the  greater  number)  will  be  left  free  of 
charge  at  the  disposition  of  the  religious  socie- 
ties, who  will  be  held  responsible  for  repairs  of 
all  sorts.  Life  pensions  are  granted  to  ministers 
of  religion  of  more  than  60  years  of  age  and  actu- 
ally in  service ;  those  less  than  60  years  old  will 
receive  an  allowance  for  four  years.  As  to  the 
police  regulations  of  the  sects,  the  meetings  are 
public,  but  take  place  under  the  surveillance  of 
the  authorities  in  the  interest  of  public  order. 
Penalties  are  enacted  against  such  ministers  of 
religion  as  shall  mak^  in  the  churches  any  ex- 
treme political  opposition  tq  the  Republic 

The  Protestant  and  Jewish  fcongregations . 
submitted  without  diflSculty  to  this  law,  but  sudi 
was  not  the  case  with  the  Catholit;  Qiurch,  or 
rather  with  the  head  of  this  Church.  The  ma- 
jority of  French  bishops,  in,  assembly  at  Paris,, 
agreed  to  accept  the  law,  after  a  formal  protest, 
and  to  organize  under  the  name  -of  Canonical 
Associations,  societies  analogous  to  those  the- 
law  recommended.  There  even  seemed  to  be  a 
sort  of  agreement  established  between  the 
v*Iergy  and  M.  Briand,  who  had  become  Minister 
of  Public  Instruction  and  Religion,  and  who 
had  charge  in  this  capacity  of  the  administra- 
tion pf  the  Law  of  Separation.  Moreover,  the 
most  eminent  of  the  Catholic  laity,  the  Catholic 
«Intellectuals,»  had  publicly  advised  the  Pope 
to  accept  the  law.  The  Pope  preferred  to  follow 
the  advice  of  the  Jesuits,  who  urged  him  tq  an 
uncompromising  resistance.  He  believed  that 
Ibe  formation  of  religious  societies  would  bring 
democracy  into  the  Catholic  Church  in  France^ 
and  from  that  the  destruction  of  the  monarchical 
hierarchy  of  the  Church  would  some  day.  result. 
Not  only  did  he  condemn  the  law  but  he  for- 
bade the  formation  of  the  religious  societies  or 
anything  that  resembled  them.  The  French 
bishops  were  dismayed,  but  they  obeyed  the 
Pope. 

There  seemed  reason  to  fear  a  religious  civil 
war.  Already  at  the  beginning  of  the  adminis- 
tration of  the  law,  when  the  government  wished 
to  make  an  inventory  of  articles  of  furniture 
kept  in  the  churches,  the  Catholics  had  forcibly 
opposed  the  officials  in  more  than  one  place,  and 
in  some  conflicts  blood  was  shed. 

This  time  the  government  pushed  prudence 
to  the  point  of  negative  passiveness.  It  allowed 
the  Catholic  priests  to  continue  their  services  in 
the  churches  of  which  they  already  had  posses- 
sion, and  to  this  day  they  keep  this  possession 
under  provisional  title  with  no  legal  right  nor 
guarantee.  There  has  not  been  any  religious 
disturbance  in  any  part  of  France  since  the 
Pope  rejected  the  law.  Some  of  the  Catholic 
laity  tried  by  a  sort  of  schism  to  form  religious 
associations  in  defiance  of  the  Pope's  orders; 
their  attempt  fell  flat,  in  the  face  of  public  in- 
diflFermce. 

But  the  decision  of  Pius  X.   deprived  the 
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ber  of  colleges,  and  after  the  great  revival  of 
learning  at  the  Renaissance,  the  latter  multiplied 
so,  that  in  Paris  alone,  there  were  more  than 
50  of  them.  As  to  the  universities,  they,  too, 
steadily  increased,  and  when  the  Revolution 
broke  out  in  1789,  there  were  no  fewer  than  25 
in  France,  Paris  being  the  most  important  with 
6,000  undergraduates.  But  so  far,  little  had 
been  done  for  the  education  of  the  people  at 
large,  and  learning  had  remained  the  portion 
of  an  «elite.»  Primary  instruction  was  given  in 
small  uncomfortable  schools  by  masters  not  of- 
ten qualified  for  their  task:  teaching  the  rudi- 
ments was  looked  upon  as  a  trade,  and  the 
customers  were  few,  because  few  were  able  or 
willing  to  pay.  Yet  a  universal  feeling  pre- 
vailed throughout  the  kingdom  that  this  state 
of  things  was  to  be  remedied,  and  when  the 
«Etats  generaux*  summoned  by  Louis  XVI. 
assembled  in  Paris,  there  was  a  loud  cry  from 
the  third  estate  and  the  clery  for  better  schools 
and  a  wider  diffusion  of  instruction  among  the 
people.  They  distinctly  asked  for  a  national 
education  of  all  classes,  by  means  of  national 
schoob.  But  the  expense  entailed  in  the  exe- 
cution of  audi  a  vast  scheme  was  obviously  too 
much  for  the  public  treasury,  exhausted  as  it 
was  by  continuous  war.  cThe  Constituante» 
adopted  the  principle,  but  two  years  later  when 
the  members  of  the  «L€gislative»  were  asked  by 
Condorcet  for  24,000,000  francs  as  a  first  outlay, 
they  were  obliged  to  reduce  the  estimate  to  a 
paltry  200,000  (29  May  1792).  In  spite  of 
repeated  discussions  in  the  assembly  concerning 
the  opportunity  of  making  education  compul- 
sory, and  of  several  decrees  trying  to  enforce 
its  decisions,  nothing  really  effective  could  be 
done  for  the  time  being.  The  first  practical 
measure  was  taken  by  Lakanal  and  the  «Con- 
ventionik  (27th  Brumaire  year  three)  when 
they  granted  a  subsidy  to  tbe  primary  schools 
then  extant,  and  created  training  schools  to  re- 
cruit masters.  This  was  but  a  very  imperfect 
solution,  and  one  that  only  partially  met  the 
wishes  of  the  people,  but  it  was  the  greatest  ef- 
fort made  by  the  Revolution  to  solve  the  prob- 
lem of  a  national  primary  education.  More  was 
attempted  in  favor  of  secondary  education, 
which  received  a  common  programme  of  studies 
combining  scientific  with  classical  training,  and 
for  which  the  act  of  the  7th  Ventose  year 
three  established  the  so-called  «central  schools.® 
A  new  plan  of  secondary  education,  drawn  up 
by  Napoleon,  then  first  consul,  with  the  help 
of  Fourcroy  and  adopted  by  Parliament  (l  May 
1802)  brought  up  to  36  the  number  of  the 
central  schools,  which  took  the  name  of  «lycees» 
and  which  were  provided  with  the  necessary  staff 
of  masters  and  an  effectual  budget.  And  it  was 
only  the  beginning  of  a  vaster  scheme,  for  in 
1808,  when  he  had  become  emperor,  Napoleon 
with  a  view  to  forming  a  young  generation  de- 
voted to  the  Imperial  regime,  founded  the  Im- 
perial University,  «exclusively  entrusted  with  the 
mission  of  teaching  and  giving  education  in  the 
whole  Empire.»  It  was  a  complete  organization  of 
education  in  three  degrees,  elementary,  second- 
ary and  superior,  placed  in  the  hands  of  a 
privileged  corporation,  which,  in  the  intention, 
at  least  of  its  founder,  was  destined  to  abolish 
private  education  everywhere  and  in  all  its 
forms.    This  total  abolition,  of  course,  was  as 


yet  impossible;  so  private  colleges  were  toler- 
ated, but  only  under  the  control  of  the  omnipo- 
tent University  and  with  the  main  object  of  re- 
cruiting pupils  for  it  afterwards.  Moreover,  of 
the  national  primary  schools  that  were  so  badly 
wanted,  few,  if  any,  were  created;  Napoleon's 
University  merely  adopted  and,  so  to  speak,  le- 
^timated  those  which  existed  already.  GtiizoC 
in  1833  for  the  first  time  seriously  took  in 
hand  the  interests  of  popular  education; 
under  his  influence  the  primary  schools  in- 
creased in  the  proportion  of  nearly  900  a  year 
(24,000  in  1847,  against  9,000  in  1830). 

However,  it  belonged  to  the  Third  Republic 
to  achieve  the  task  conceived  by  the  Revolu- 
tionaries of  1789,  unsuccessfully  attempted  by 
their  successors  and  only  begun  by  Guizot  him- 
self. In  1882  Parliament  adopted  Jules  Ferry's 
famous  education  bill  that  rendered  primary 
instruction  compulsory  and  gratuitous.  Nor  was 
its  interest  limited  to  the  more  elementary 
and  democratic  form  of  knowledge,  all  the  de- 
partments of  education  were  infused  with  a  new 
life:  800,000,000  francs  (£32,000,000  sterling) 
were  spent  on  new  buildings  including  Faculties 
and  Lycees  as  well  as  schools,  and  the  annual 
educational  budget  was  raised  within  30  years 
from  44,000,000  francs  to  210,000,0000  francs. 

These  figures,  of  course,  must  be  understood 
to  represent  the  share  of  the  State  only,  not  the 
total  of  the  expenses  connected  with  education; 
besides  the  national  schools  and  faculties,  there 
exist  a  very  large  number  of  private  institu- 
tions, of  which  further  mention  will  be  made. 

II.  Organisation  of  National  Education.*^ 
The  modern  «University  of  France»  is  still  to 
some  extent  organized  as  was  Napoleon's  •Im- 
perial University*;  only  it  is  no  longer,  as  it 
was  then,  an  independent  corporation.  Since 
the  creation  of  the  Ministry  of  Public  Instruc- 
tion by  Charles  X.  (26  Aug.  1824),  it  has  been 
administered  directly  by  the  State,  as  the  other 
^reat  public  services.  The  supreme  authority 
is  officially  in  the  hands  of  the  Minister  of 
Public  Instruction,  who,  however,  is  helped  in 
his  decisions  by  the  directors  of  the  tihree  de- 
partments of  superior,  secondary  and  primary 
education,  and  more  effectually  still  by  several 
deliberating  assemblies  of  professors  and  offi- 
cials, the  most  important  of  which  are  the  Uni- 
versity Council  and  the  Committee  of  Public 
Instruction.  As  direct  representatives  q|  the 
central  power,  15  rectors  residing  in  the  15 
university  towns  have  the  supervision  and  man- 
agement of  all  educational  matters  in  their 
academy  (or  academic  province).  Each  academy 
possesses  also  an  assembly  of  professors  elected 
by  their  colleagues,  the  Academic  Council,  in 
which  are  treated  pedagogical  and  administra- 
tive questions  interesting  the  academy.  Under 
the  rector  are  placed  Academy  Inspectors^  who 
have  the  care  of  secondary  and  primary  instruc- 
tion, and  under  them  again  Primary  Inspectors 
who  superintend  the  primary  schools. 

Thus  the  three  different  branches  of  educa- 
tion are  grouped  into  one  vast  administrative 
organism,  insuring  their  homogeneity  and  the 
necessary  unity  of  direction.  Each  of  them, 
however,  being  destined  to  meet  distinct  and 
separate  wants  and  consequently  being  managed 
on  a  distinct  and  separate  plan,  it  is  necessary 
to  view  them  each  by  itself. 
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Primary  Education  is  compulsory  for  all 
children  from  6  to  13 :  those  who  do  not  attend 
the  government  schools  (where  it  is  gratui.tous)^ 
are  obliged  to  prove  that  they  receive  proper 
tuition  either  in  a  private  school  or  at  home. 
The  matters  taught  are  reading  and  writing; 
orthography,  composition,  arithmetic,  the  ele- 
ments of  natural  history  and  natural  phil- 
osophy, history,  geography,  drawing  and 
singing  and  also  gymnastics  for  boys  and 
needlework  for  girls.  At  the  end  of  their  regu- 
lar course  of  studies,  those  of  the  pupils  who 
want  a  more  substantial  and  wider  mstruction, 
and  yet  do  not  choose  to  go  to  a  lycee  or  a  col- 
lege, may  get  it  in  one  of  the  350  asuperior 
prunary  schools^  created  within  the  last  2$ 
years,  or  attend  the  so-called  ^complementary 
.  lectures*  where  superior  schools  have  not  yet  been 
(established.  This  «superior  primary  education,* 
which  in  some  points  is  like  a  sort  of  dieap 
secondary  education,  has,  however,  a  more  prac- 
tical and  positive  object  than  the  latter  and  is 
better  suited  to  the  wants  of  the  working  and 
commercial  classes.  For  such  of  the  young  men 
or  girls  who  cannot  spare  the  time  to  complete 
their  stud:*^  in  superior  primary  schools,  there 
exist  in  air  towns  and  in  most  villages,  eve- 
ning classes,  which,  it  is  true,  are  due  to  the 
masters'  own  initiative,  but  which  at  the  same 
time  are  officially  recognized  and  encouraged  by 
the  academic  authorities. 

Everyone  possessing  the  necessary  diplomas 
may  apply  for  a  post  of  master  or  mistress  in 
a  primary  school;  but  the  government,  under- 
standing that  good  teaching  can  only  be  given 
by  well  trained,  teachers,  has  provided  in  each 
department  two  training  schools,  one  for  girls 
and  one  for  young  men,  in  which  the  future 
masters  and  mistresses  are  kept  and  educated 
for  three  years  at  the  expense  of  the  State. 
School-masters  and  mistresses  are  appointed 
and  promoted,  not  by  the  minister,  as  is  the 
case  for  the  professors  of  the  other  two  degrees 
of  education,  but  by  the  prefect  in  each  depart- 
ment, with  approbation  of  the  Academy  In- 
spector. 

Secondary  Education  is  given  to  the  boys 
in  106  lyc6es  and  246  colleges.  A  lycee  is 
properly  a  public  school,  being  the  property  of 
the  State,  kept  and  administered  by  the  State; 
whereas  a  college  is  a  municipal  institution.  In 
both  the  professors  are  appointed  by,  and  placed 
under  the  authority  of,  the  Minister  of  Public 
Instruction;  in  both  also  the  matters  taught  are 
the  same;  yet  there  is  a  difference  between  them 
as  regards  their  respective  importance,  the  av- 
erage number  of  boys  in  a  lycee  being  500  to 
some  200  in  a  college;  and  instruction  in  the 
former  being  generally  recognized  as  of  a  higher 
standard.  In  a  lycee  the  masters  are  divided 
into  two  classes:  the  «agreges  de  I'Universite* 
(f.^  e.  fellows)  who  hold  a  regular  professor- 
ship, and  the  licencies  (m.a.)  who  are  simply 
ccharges  de  cours*  or  lecturers.  In  a  college 
the  professors  are  only  licencies. 

Within  the  last  15  years  the  secondary  airric- 
uliim  has  been  repeatedly  modified:  originally 
it  comprised  only  two  parallel  courses  of  study, 
of  which  one  was  chiefly  classical  and  the  other 
chiefly  scientific.  ^  It  has  now  become  more 
complex:  the  division  in  two  sections  is  kept 
through  the  lower  forms  up  to  the  third,  after 


which  the  boys  have  to  choose  between  four 
sections  according  to  the  ^specialties^  they 
think  will  be  most  useful  to  them  in  after  life. 
These  specialties,  which  are  part  of  the  staple 
of  secondary  education,  are  coupled  into  four 
groups:  (i)  Latin  and  Greek;  (2)  Latin  and 
Modem  Languages;  (3)  Latin  and  Sciences; 
(4)  Sciences  and  Modern  Languages.  At  the 
end  of  the  first  form,  generally  at  the  age  of 
17,  the  boys  undergo  one  of  the  four  examina- 
tions corresponding  to  the  section  to  which  they 
belong,  and  then  spend  one  year  more  in  the 
study  of  philosophy  or  of  the  more  advanced 
mathematics,  after  which  another  examination 
(the  second  of  the  «baccalaureat»)  successfully 
passed  gives  them  the  title  of  «bacheUer,»  the 
official  conclusion  and  stamping  of  secondary 
education,  the  possession  of  which  is  necessary 
for  most  liberal  professions,  and  absolutely  req- 
uisite for  admission  in  the  Faculties. 

Up  to  1881  the  State  had  provided  no  regu«> 
lar  system  of  education  for  girls.  In  spite  of  « 
not  very  successful  attempt  of  Duruy  in  1867 
to  organize  lectures  for  them  with  the  help  of 
professors  from  the  boys'  lycees  and  colleges. 
It  may  be  said  that  the  girls  had  really  no  choice 
but  between  education  at  home  or  in  private 
schools,  chiefly  in  convents.  Within  six  years 
(i88i-i8ft^)  35  lycees  and  colleges  for  girls  were 
founded  in  as  many  towns,  and  the  number  has 
since  rapidly  increased.  In  these  the  lessons  are 
now  given  everywhere  by  lady  teachers  qualified 
after  studying  in  the  universities  or  in  the  spe- 
cial training  college  of  Sevres.  There  was  at 
first  a  strong  prejudice  against  these  establish- 
ments among  the  families  that  were  accustomed 
to  another  sort  of  feminine  education,  but  it 
is  gradually  dying  out,  though  it  cannot  be  de- 
nied that,  even  at  the  present  time,  the  great 
majority  of  girls  are  still  educated  in  private 
and  congregational  schools. 

Superior  Education. — Of  the  25  universities 
that  existed  in  France  before  the  Revolution,  13 
were  suppressed  in  1793  and  have  not  been  re- 
opened since;  four  new  ones  have  been  created, 
bringing  the  total  to  16.  Here  they  are  in 
the  order  of  their  foundation:  Montpellier 
(1125),  Paris  (1150),  Toulouse  (1230),  Gren- 
oble (1339),  Aix-Marseilles  (i409)>  Caen 
(1431),  Poitiers  (i43i).  Bordeaux  (1441)* 
BesanQon  (1485),  Nancy  (1572),  Dijon  (1722), 
Rennes  (I73S),  Lyon  (1808),  Lille  (1808),  Cler- 
mont  (1808),  and  Algers   (1849). 

A  university  consists  of  four  Faculties:  Let- 
ters, Sciences,  Medicine,  and  Law.  At  the  head 
of  each  Faculty  is  a  dean  elected  by  the  pro- 
fessors and  placed  immediately  under  the  rector 
of  the  university,  who,  it  must  be  reipembercd, 
is  the  chief  of  the  academic  province  of  which 
the  university  is  the  centre.  The  lectures  in 
each  Faculty  are  given  by  «professors»  who 
must  be  doctors,  and  ^maitres  de  conferences* 
(tutors  or  lecturers)  who  are  agreges  (fellows). 
These  lectures  are  open  to  all  undergraduates 
that  have  duly  matriculated,  i.  e,  who,  being  in 
possession  of  the  necessary  diploma  of  «bache- 
lier,»  have  entered  their  name  on  the  Faculty's 
register,  and  paid  the  matriculation  fee  of  100 
francs  a  year.  This,  with  30  francs  for  the 
use  of  libraries  and  laboratories,  is  all  that  the 
undergraduates  have  to  disburse.  Such  small 
sums  of  course  cannot  be  regarded  as  a  retribu- 
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tion  for  the  lessons  received,  but  as  a  land  of 
duty  exacted  to  ensure  the  legal  status  of  the 
student  Officially,  superior  education,  like  pri- 
nsary  education,  is  gratuitous. 

Two  degrees  may  be  taken  at  a  university: 
The  first  is  the  «licence»  (the  old  licentia  do^ 
cendi)  for  letters,  sciences  and  law,  and  the 
second  the  degree  of  doctor  which  is  the  reward 
of  at  least  one  scientific  work  (thesis)  presented 
and  publicly  discussed  by  the  candidate  that 
must  already  be  «licencie.»  The  old  medical 
licence  having  been  suppressed  long  ago,  doctors 
of  medicine  make  an  exception  to  the  otherwise 
general  rule  that  to  be  a  doctor  one  must  first 
be  a  licencie,  but  the"  test  of  their  attainments 
and  ability  is  previously  made  in  progressive  ex- 
aminations during  the  course  of  their  studies 
which  extend  over  five  years  at  least. 

To  the  universities  proper  that  have  been 
enumerated  above,  should  be  added  the  Superior 
medical  schools  Of  Amiens,  Angers,  Limoges, 
Nantes,  Rheims,  Rouen  and  Tours.  As  regards 
the  University  of  Paris,  one  would  have  a  very 
incomplete  idea  of  it,  if  one  limited  it  to  the 
four  Faculties  that  have  the  Sorbonne  for  their 
centre.  It  includes  a  large  number  of  establish- 
ments of  which  the  College  de  France,  Ecqle 
des  Chartres,  Museum,  Ecole  des  Hautes 
Etudes,  Ecole  des  Langues  Orientales  are  only 
the  principal.  More  or  less  directly  connected 
with  it,  though  not  all  placed  within  the  author- 
ity of  the  Minister  of  Public  Instruction,  are 
also  the  Ecole  du  Louvre,  Ecole  des  Beaux- 
arts,  Ecole  des  Arts  Decoratifs,  Conservatoire, 
Ecole  Superieure  des  Mines,  Ecole  des  Hautes 
Etudes  Commerciales,  Ecole  des  Sciences  Poli- 
ttques.  Even  if  one  leaves  these  schools  aside, 
and  only  takes  into  account  the  former^  that 
are  the  natural  complement  of  the  four  Facul- 
ties, the  University  of  Paris  appears  as  some- 
thing unique  in  the  world.  To  give  an  idea 
of  its  importance  it  suffices  to  say  that  of  the 
21,033,778  francs  annually  spent  on  superior  ed- 
ucation, 9.952,191  francs,  f.  e.,  almost  one  half, 
arc  absorbed  by  the  University  of  Paris  alone, 
and  that  the  number  of  its  undergraduates  ex- 
ceeds   12,000. 

Whether  this  affluence  in  Paris  is  a  good 
thing,  may  be  and  has  often  been  discussed; 
it  is  a  fact  that  it  takes  from  the  provincial  uni- 
versities their  best  teachers  and  a  large  pro- 
portion of  their  students,  but  at  the  same  time 
it  is  undeniable  that  this  very  density  of  the 
scholastic  population  of  Paris  is  a  strong  stimu- 
lus to  intense  intellectual  labor :  there  is  no  place 
in  the  world  so  replete  with  illustrious  names 
or  so  productive  of  remarkable  achievements, 
both  literary  and  scientific. 

III.  Private  Education.— The  monopoly  of 
teachinjr  which  Napoleon  had  given  to  the  Im- 
perial University,  and  which  the  Royal  Uni- 
versity retained  after  it,  was  abolished,  practical- 
ly in  1830,  and  officially  in  1850  by  the  Falloux 
Bill.  This  bill,  though  recently  modified  in  many 
of  its  clauses,  has  not  been  recalled  as  regards 
the  liberty  of  teaching. 

Since  private  industry  and  charity  were  al- 
lowed to  compete  with  the  public  treasury,  the 
competition  has  been  a  sharp  one;  the  develop- 
ment of  the  national  schools  was  everywhere  at- 
tended by  a  parallel  increase  of  the  private  ones. 
It  IS  worth  remarking,  however,  that  this  re- 


gime of  liberty  chiefly  served  the  interests  of 
the  Catholics  who,  opposite  the  State  University 
of  France,  built  up,  as  it  were,  a  university  of 
their  own,  including  establishments  of  the  three 
degrees,  primary,  secondary  and  superior.  In- 
deed, so  preponderant  is  their  influence  iri  the 
so-called  «enseignement  libre»,  that  a  private 
school  is  generally  understood  to  mean  a  Cath- 
olic school. 

The  private  establishments  being  as  exact  a 
copy  as  possible  of  those  which  belong  to  the 
State,  there  is  no  necessity  to  insist  much  on 
the  subject.  Yet  a  comparison  of  their  respec- 
tive importance  cannot  be  dispensed  with;  it 
will  moreover  have  the  advantage  of  showing 
that  an  efficient  preponderance  is  ensured  to  the 
National  University.  As  the  statistics  were 
made  before  the  recent  expulsion  of  most  re- 
ligious orders,  which  could  not  but  affect  some 
of  the  private  schools,  this  comparison  is  only 
an  approximation ;  but  on  the  other  hand,  in 
most  cases  the  place  of  departed  ecclesiastics 
having  been  taken  up  by  Catholic  lay  teachers,  the 
figures  given  below  may  be  considered  as  suffi- 
ciently exact.  With  regard  to  primary  education, 
the  State  establishments  are  far  ahead  of  the 
others,  with  67,340  schools,  100,913  teachers,  and 
3,671,727  pupils,  against  14,331  private  schools 
kept  by  41,747  private  teachers  and  receiving 
925,301  pupils.  It  was  chiefly  in  secondard  edu- 
cation that  the  competition  of  private  industry 
was  successful,  for  the  French  middle  and  well- 
to-do  classes  are  to  a  large  extent  favorable 
to  Catholicistn.  The  number  of  boys  is  virtually 
the  same  in  private  colleges  as  in  the  State  lycees 
and  colleges:  86,347  for  the  former,  against 
86,371  for  the  latter.  The  competition  is  more 
successful  still  as  regards  the  education  of 
girls :  the  State  colleges,  it  has  been  said  before, 
attract  but  a  comparatively  small  numb*^  of 
them.  Here  the  Catholics  have  an  undeniable 
advantag:e,  but  they  are  far  behind  with  their 
universities.  They  gave  the  utmost  of  their  effort 
in  1875  when  they  founded  three  Catholic  uni- 
versities in  Angers,  Lille  and  Lyons,  and  a  Cath- 
olic Institute  in  Paris.  For  these  they  are  wholly 
dependent  upon  charitable  foundations  (superior 
education  being  gratuitous,  and  the  matricula- 
tion fees  being  received  by  the  State) ;  so>  far 
from  being  able  to  increase  them,  they  experi- 
ence great  difficulty  in  maintaining  what  they 
have  created.  On  the  whole,  therefore,  the  su- 
periority of  the  State  establishments  is  obvious 
and  assuredly  sufficient  to  reward  the  pecuniary- 
sacrifices  of  the  nation.  But  in  Fra-  the  re- 
ligious quarrel  has  reached  almost  a  crisis;  and 
the  fact  that  the  education  of  the  higher  classes 
is  almost  equally  divided  between  the  govern-, 
ment  teachers  and  the  Catholic  masters,  seems' 
to  many  an  alarming  state  of  things.  What  has 
been  called  the  «crise  universitaire»  has  been 
and  is  still  daily  discussed  passionately;  and  al- 
though republicans  should  shrink  from  such 
drastic  and  unliberal  measures,  some  restriction 
of  the  right  of  teaching  may  be  anticipated— 
possibly  in  the  near  future. 

Charles  Pettt, 
Agr^gS  d€  VUnwersiti, 

XX.  France— French  Language  and  Lit- 
erature. Origin. — French  is  derived  from  Latin. 
The  groundwork  of  the  language  was  formed 
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not  with  classical  Latin  but  with  colloquial  Latin 
spoken  by  soldiers  and  colonists.  With  the 
progress  of  culture,  Latin  had  developed  a 
double  growth,  a  vulgar  tongue  (sermo  rusticus 
plebeius,  castrense  verbum)  and  a  nobler  speech 
(sermo  nobilis).  Not  only  were  the  grammatical 
forms  simplified  by  the  former  in  point  of  case^ 
and  inversions,  but  each  one  had  its  own  vocab- 
ulary, e,  g. : 

PATRICIAN  VULGAR 

BNGI^ISH  SPBXCH  LAMGUAQB       FRENCH 

battle  pugna  Iwttia^  tMUt&IDe 

to  help  luvare  adjutaxe  aider 

week  hebdomas  septimana  semaine 

to  eat  edere  xnanducare  manger 

bone  ecittos  cabalhu  ctasval 

Ac  early  as  the  ist  century  aj).,  vernacular 
Latin  had  superseded  Celtic  throughout  Gaul, 
Brittany  excepted.  Strabo  no  longer  looks  upon 
the  Gauls  as  Barbarians.  Celtic,  not  being 
written,  was  completely  swept  out  of  use.  It 
left  but  very  few  terms  in  the  Gallo-Romans' 
speech,  hence  in  French,  e,  g,  alauda  (abuette), 
cervisia  (cervoise). 

Latin  was  hardly  master  of  the  land,  when 
the  Germanic  tribes  pressed  upon  the  border. 
Rome  held  them  back  for  a  century  or  so  by  a 
system  of  military  colonies  (letes)  filled  up  with 
Franks  and  Burgunds.  As  a  consequence  Ger- 
manic words  referring  to  war  began  to  take 
root  in  Roman  Gaul.  In  the  2d  century,  literary 
Latin  was  flourishing,  but  the  middle  class  de- 
clined, Latin  culture  with  it,  and  in  the  5th 
century  patrician  Latin  was  ruined  and  the 
vernacular  idiom  in  general  use.  The  work  in 
progress  was  not  stopped  by  the  invading  Franks. 
They  forsook  their  own  tongue ^and  adopted  that 
of  the  conquered  (i)  because  they  numbered 
hardly  13,000  against  some  6  millions ; .  (2)  be- 
cause the  Germanic  tribes  had  no  uniform  lan- 
guage; (3)  their  conversion  to  Christianity 
worked  in  the  same  direction.  Yet  tiie  Frankish 
idiom  left  more  words  than  Celtic  in  the  ver- 
nacular.^ Outside  war  terms,  the  Franks  brought 
feudal  institutions  for  which  there  were  no 
words  in  the  language  of  in^ierial  Rome;,  e.  g.t 


LATIN 

galea  (bebnet) 
tuguiium  (cottage) 
caementani  (iiUMoiia) 


£A£LY  FRBNCa 

belsno  (heatiine) 
cabanno  (cabane) 
maciom  (maoons) 


PRANKISH 

alod 

bann 
skepeno 


VRSNCH 

alien 
ban 
tehevin 


About  900  words  were  thus  imported.  Mean- 
while, the  syntax  was  also  changmg,  but  not 
dnder  Germanic  influence.  The  great  change 
consisted  in  the  prevailing  use  of  the  Latin 
prepositions  ad  and  ds  in  Heu  oi  cases  to  denote 
tendency  or  possession.  Liber  de  JuKo  led  to 
U  livre  de  Jules;  dono  librum  ad  Julium  led  to 
;>  donne  le  livre  d  Jules.  This  anabrtic  process 
was  also  operative  in  the  evolution  of  atucUiaries 
in  the  conjugation.  In  the  7th  century,  the 
^Romanic  rustic  tongue^  was  built  tip  quite 
apart  from  Latin  as  well  as  from  Teutonic:  it 
had  all  the  constitutive  elements  of  French. 

The  first  text  extant  of  this  infant  French 
is  known  as  the  Reichenau  Glosses,  of  768^  the 
year  when  Charlemagne  was  king.  It  is  a 
glossary  for  a  Latin  Bible,  an  evident  proof  that 
Latin  was  no  more  understood  even  of  such  as 
could  decipher  mss.,  e.  g,: 

Vol.  8  —  44 


So,  tiis  subjects  of  Charlemagne  spoke  Ro- 
manic or  Early  French.  The  Church  did  mudl 
to  Apreadit:  Council  of  Rheims,  813,  Council  of 
Siraabourg,  842.  At  the  latter  place,  and  in  the 
same  year,  French  was  used  as  medium  between 
Louis  the  Germanic  and  Charles  the  Bald  The 
Strasbourg  Oaths  are  the  oldest  French  sen- 
tcoces  on  record.  Poetry  gave  it  its  final  con- 
secration under  the  form  of  cantiUnes,  short 
lyrico-epic  poems  to  the  memory  of  saints,  St 
Eukdie,  9th  century,  5*^  Uger,  loth  century. 

Eariy  Frtnck  (loth  century-i4Ch  centdry).-^ 
Let  us  now  look  more  closely  into  the  phonetic 
laws  after  which  the  new  vocabulary  was  formed. 
The  main  ruL*  is  the  persistency  of  the  accented 
syllable^  in  words  of  popular  origin;  2^,  the 
short  vowel  just  before  the  accented  syllable,  is 
left  out:  sanieateni=:::sante ;  3°  the  middle  con- 
sonant, i  ^.  placed  between  two  vowels,  falls  off: 
augu^tus=stout.  These  rules  were  disregarded 
by  the  sdiolars,  who  coined  words,  when  they 
failed  to 'feel  the  old  Latin  stress.  Then  the 
same  Latin  word  sometimes  g^ve  two  French 
words,  one  of  popular  making,  the  other  of 
scholarly  formation,  e.  g.  adw>catum=3cme  avT>u6, 
two  avocat;./^or*tVi#w=one  porche,  two  portique; 
fragtlefn=r=one  frele,  two  fragile;  organunt=x>ne 
oTgne,  two  organe.  These  forms,  called  doublets, 
are  about  800  in  French. 

The  chief  character  of  Early  French  or 
langue  d'  oil  (as  distinguished  from  the  langue 
d^oc  spoken  south  of  the  Central  Plateau)  is 
that  it  is  a  semi-sjmfhetfc  tongue  with  two 
cases  for  subject  and  object,  thus  half  way  be- 
tween Latin  purely  synthetic  with  six  cases  and 
Modem  French  pm-dy  analytif  with  no  cases. 
The  analytic  process  Was  at  once  more  thorough 
with  the  conjugation:  the  auxiliary  avoir  with 
the  past  participle  brought  about  all  the  com- 
pound tenses;  the  auxiliary  etre  gave  a  new 
kind  of  passive  verb.  The  future  and  con- 
ditional were  original  formations,  devised  by 
adding  the  present  or  the  past  of  ofvoir  to  the 
mfinitive:  flim^rot=afimer  ai;  Ofm^roiy=:aimer 
ais,  contraction  df  avais. 

Very  soon  French  gained  great  credit  in 
Europe  owing  to  the  political  ascendency  of 
the  Kings  asid  to  the  quaKtics^  of  the  language, 
further  evolved  than  any,  Italian  alone  excepted. 
Cp.  Dante  {de  vulgari  eloquio  I,  lo) ;  Martino 
da  Canale,  Brunetto  Latini,  etc. 

The  poetry  of  Early  French  was  chiefly  nar- 
ratite.  The  poets  were  called  troutrdres,  in- 
ventors (makers).  Their  tales  centered  round 
Charlemagne,  Arthur,' Alexander;  hence  three 
cycles  of  chansons  de  gestes.  The  masterpiece 
of  the  first  was  the  Song  of  Roland,  sung  by 
the  Normans  on  the  field  of  Hastings.  It  con- 
tains 391  verses  of  fines  with  assonance,  i.  e. 
vowd-rhyme  only.  It  is  the  epic  of  the  feudal 
aristDCTacy,  painted  with  vigor,  life  and  touches 
of  pathos.  In  French,  the  Arthurian  cycle  pro- 
duced the  poems  of  Chrestien  de  Troyes,  full 
of  sweet  gracefulness.  In  the  classical  cycle  we 
find  the  ^Romance  of  Troy*  and  the  ^Romance  of 
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Alexander^  written  in  the  12-syllable  line  which 
hence  took  its  name  «alexandrine.i> 

With  the  play  of  Adam  (12th  century)  the 
French  drama  begins  its  long  career.  As  was 
the  case  in  Greece,  play-acting  was  evolved 
from  the  ceremonies  of  religious  worship.  In 
the  13th  century,  the  spirit  of  chivalry  is  waning 
and  the  spirit  of  satire  gives  birth  to  a  new 
kind  of  poetry,  the  fabliau,  a  comic  tale  intended 
for  recitation.  The  most  famous  is  the  ^Romance 
of  the  Rose\  translated  by  Chaucer.  They  com- 
bine amorous  devices,  wit  and  humor. 

On  the  stage,  many  plays  are  produced,  some 
of  a  religious  character  (miracles),  others  of  a 
distinctly  lay  and  comic  vein  {soties,  moralities, 
farces).  Prose  for  the  first  time  is  brought  to 
eminence  by  chroniclers  of  great  personal  worth, 
Villehardouin  (1213)  ^Conquete  de  Constan- 
tinople* and  Joinville  (1318)  *Memoirs.^  With 
their  either  stem  or  winning  but  ever  clear  and 
effective  diction,  the  early  period  comes  to  a 
close. 

Modem  French. — ( i ) .  14th  Century.— Renais- 
sance, (a)  The  evolution  of  languages  folbws 
the  evolution  of  societies.  After  Saint  Louis' 
reign,  the  highest  development  of  the  Christian- 
feudal  civilization,  a  long  struggle  begins  be- 
tween the  mediaeval  and  the  modem  spirits.  The 
coming  victory  of  the  latter  is  evinced  by  the 
triumph  of  the  analytic  process:  French  casts 
off  its  two  cases.  Then  followed  a  period  of 
grammatical  confusion,  still  enhanced  by  the 
wholesale  invasion  of  words  brought  in  by 
translators  and  all  of  scholarly  formation.  AU 
the  isth  century  was  necessary  to  build  up 
Modem  French,  just  in  time  to  house  the  ideas 
and  ideals  of  the  Renaissance,  (b)  The  unsettled 
state  of  the  language  told  on  the  value  of  the 
writings.  Poetry  was  much  enfeebled.  Christine 
de  Pisan  wrote  loose  easy  verse;  the  two  poets 
of  the  period  are  Charles  d'Orleans  (+14SS) 
the  last  of  the  trouvdres,  whose  perspicuous  and 
refined  style  is  still  charming;  and  Villon 
(+1470?)  the  first  of  the  modems,  whose  frank 
confessions  are  both  realistic  and  romantic. 
Prose  won  the  day  with  Froissart  (+1410),  the 
greatest  chronicler  of  the  Middle  Ages,  the 
painter  of  the  most  varied,  picturesque  and  liv- 
ing fresco,  and  Commines  (+1511)  who  worked 
on  entirely  new  lines  in  his  business-like 
MemoirSy  where  he  goes  so  far  as  to  anticipate 
Montesquieu.  On  the  stage,  the  Miracles  some- 
times struck  up  an  eloquent  note  in  a  mass  of 
prosaic  lines;  the  Mysteries  lived  on  to  the  eve 
of  the  Renaissance  and  comedy,  a  completely 
original  start,  was  brought  to  life  in  the  farce 
of  PatkeKn  (circa  1465). 

(2).  Renaissance.— iz)  The  French  lan- 
guage went  on  ripening.  Calvin's  ^Institution* 
(153s)  testified  to  its  richness,  vigor  and  force. 
Owing  to  political  influences  (Italian  wars  and 
marriages)  it  was  spoiled  by  Italian  words  and 
idioms  against  which  Malherbe  (4-1630)  fought 
with  so  much  success  that  he  overran  himself 
and  made  the  language  not  only  purer  but  poorer. 
He  reformed  verse  too,  banishing  hiatus,  nin*^n 
lines,  and  bringring  caesura  to  chime  in  with  the 
sense. 

(b)  Marot  (-|-I544)  is  the  poet  of  transition. 
He   left   the   glory   to    found   French   classical 


poetry  to  Ronsard  (-;fis85)  and  his  friends,  the 
Pleiad,  the  most  shining  stars  of  which,  next 
to  him,  were  DuBellay  and  Racaa  DuBellay 
wrote  the  manifesto  of  the  new  school  in  his 
'Defence  and  Illustration  of  the  French  Lan- 
guage.* Setting  apart  plajrwriting  as  the  prov- 
ince of  Jodelle,  Ronsard  restored  all  the  forms 
of  ancient  poetry,  ode,  elegy,  eclogue,  hymn, 
epistle,  satire,  and  sonnet,  stanza  both  after  the 
Italians.  He  was  a  true  lyrical  genius.  His 
style  is  somewhat  strained  with  erudition.  His 
group  did  much  to  make  the  poetical  diction 
more  pure  and  supple.  They  lacked  neither 
enthusiasm  nor  art-feeling,  but  perhaps  some 
depth  of  inspiration.  Outside  their  circle^ 
Agrippa  d'Aubigne  reached  the  highest  degree' 
of  vehement  indignation,  and  woe  in  his  ^Trag- 
iques.*  The  dramatic  vein,  then  so  rich  in  Eng- 
land, was  poor  in  France,  in  spite  of  the  learned 
efforts  of  Jodelle  and  Gamier  in  tragedy  and 
Lariney  in  comedy.  A  great  creator  in  imagi- 
native prose  was  *  Rabelais*  (+I5S3)  whose 
Gargantua  and  Pantagruel  are  household  names 
the  world  over,  whose  style  was  so  rich  and  so 
precise  in  his  studied  copiousness.  Amyot  trans- 
lated *  Plutarch,*  and  Montaigne,  with  easy-going 
scepticism,  wrote  the  history  of  his  own  feelings 
and  thoughts  in  his  *Essais*  (1580) :  both  of 
them  were  read  by  Shakespeare. 

Classical  Age  (1601-1715.)— (a)  As  to  lan- 
guage, a  Spanish  mania  followed  the  Italian 
craze.  The  new  words  thus  naturalized  were 
dearly  paid  for  by  bathos  and  bombast.  Mal- 
herbe's  purifying  work  was  carried  on  by  a 
worldly  set  (Hotel  de  Rambouillet),  by  the 
French  Academy  (Richelieu,  1635)  and  by 
grammarians:  Vaugelas,  d'Olivet.  Henceforth, 
the  story  of  the  language  would  be  the  story  of 
the  influence  exerted  by  ^reat  writers,  (b)  The 
first  part  extends  to  the  early  plays  of  (^orneille. 
In  satire,  Regnier  (+1613)  was  a  follower  not 
of  Malherbe  but  of  Ronsard  and  Desportes,  with 
exceptional  humor,  popular  wit  and  sense.  Hardy- 
was  a  Shakespeare  without  genius,  powerless  to 
stop  the  growth  of  the  classical  drama.  De 
Balzac  gave  models  of  oratory  prose :  he  was  the 
Malherbe  of  written  eloquence.  He  was  followed 
by  the  church  orators  Bourdaloue,  Flechier,  even 
by  the  greatest  of  them  Bossuet  (-fi7o6).  Other 
eminent  prose  writers  were  in  philosophy  Des- 
cartes (+1680)  and  LaBruyere  (Caractires, 
168&).  Three  ladies  rose  to  literary  fame,  Mme. 
de  La  Fayette,  with  the  first  psychok)gical  novel 
(1678),  Mme.  de  Sevign^,  and  Mme.  de  Main- 
tenon  with  their  ^Letters.^ 

Poetry,  and  especially  Tragedy,  reached  clas- 
sical perfection  with  Comeille  (1606-84)  who 
introduced  upon  the  stage  the  straggle  between 
passions,  between  duty  and  love  (*(iid,*  1636), 
love  and  patriotism  (Horace),  human  love  and 
divine  love  (Polyeucte).  A  heroic  strain  per- 
vades matter  and  verse.  To  love  Comeille  is  to 
love  greatness:  his  work  is  the  dramatic  song- 
of  the  human  will.  Rotrou  (-+-1650)  serves  for 
link  between  Comeille  and  Racine.  Nothing  goes 
farther  away  from  the  Shakespearian  drama 
than  Racine's  tragedy  which,  in  his  own  words, 
"is  a  simple  action  with  no  load  of  matter,  never 
strasdng  from  what  is  natural  to  run  to  extra- 
ordinary extremes,  by  degrees  pacing  to  its  end. 
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Britannicus,  Phidre  1677.) 

(3).  iSth  Century.— (si)  People  then  es- 
teemed that  French  was  fixed  forever.  But  only 
dead  languages  change  no  more.  Yet,  new 
words  were  few  m  this  period:  changes  in  the 
spelling  were  advocated  (at  for  0%,  by  Voltaire). 
The  tendency  was  to  an  undue  strain  after  pol- 
ished noble  style  which  often  landed  authors  on 
cold  and  somewhat  barren  regions,  (b)  In  the 
field  of  literature,  changes  were  many.  The  first 
period,  extending  to  1750,  is  one  of  reaction 
tempered  by  respect;  in  the  second,  the  fierce 
struggle  bursts  out  and  a  sudden  revival  in 
spirit,  if  not  yet  in  manner.  Comedy  ran  on  its 
merry  career  with  Regnard  (Joueur  1696),  Dan- 
court  and  Marivaux  (-^1763)  who  created  a 
comedy  and  a  style  of  his  own, — pleasant  skir- 
mishes of  feelings  not  very  deep,  marvellously 
adapted  to  the  stage  and  expressed  in  a  wilful, 
skimming,  subtle,  playful  sort  of  diction  that  has 
kept  his  name  <tmarivaudage.»  Tragedy  sank 
deep  with  Crebillon  and  could  do  little  more  than 
floating  with  Voltaire  (Zaire  1732,  Mirope  1743). 
The  i8th  century  is  a  great  age  for  prose. 
Fontenelle  (+1757)  taught  the  public  respect 
for  science  and  gave  scientists  a  taste  for  good 
writing.  As  an  interpreter  of  science  to  the 
many,  he  was  a  forenmner  of  the  Encyclopidie, 
Voltaire  took  the  hint  (Newton).  Then,  in  his 
so-called  Romans,  he  scattered  all  over  human 
thought  and  feeling  the  satirical  sparks  of  his 
wit.  His  ^Letters  on  the  English'  are  filled  with 
the  sceptical  spirit  of  Bolingbroke.  In  history, 
he  was  not*  a  discoverer  but  a  sagacious  writer, 
(Siecle  de  Louis.  XIV.O*  Later  on,  he  returned 
to  verse  and  excelled  in  satires  and  epistles.  His 
vast  correspondence  is  the  marvel  of  a  versatile 
mind.  His  influence  was  paramount  against 
Christianity  and,  in  spite  of  himself,  agaitist 
monarchy.  Two  names  only  shone  as  bright  as 
his :  Montesquieu  (-I-1755)  and  Rousseau  (1712- 
78).  Montesquieu  created  the  philosophy  of  his- 
tory with  ^rEsprit  des  Lois^  (1748).  Rousseau 
had  still  more  influence,  and  one  of  a  distinctly 
sentimental  nature.  His  paradoxes  are  respon- 
sible for  much  in  the  course  taken  by  the  Revo- 
lution. His  ^Discourse  on  the  Origin  of  Un- 
equality^  1755)  contrasts  the  so-called  itat  de 
nature  with  the  evils  of  civilization.  In  *la 
Nouvellc  Heloise,^  he  enriched  French  literature 
with  the  style  of  natural  descriptions.  Th« 
^Contrat  Social*  is  a  theory  of  democracy  and 
^Emile*  a  treatise  on  education.  Most  revolu- 
tionists were  Rousseau's  disciples.  Diderot 
(—1786)  and  d'Alembert  (—1783)  were  the  two 
editors  of  the  EncyclopSdie,  a  general  review  of 
human  knowledge  conceived  in  the  reforming 
spirit  of  the  time. 

The  Revolutionary  period,  opened  by  the 
mirthful  satire  of  Beaumarchais  (* Manage  de 
Figaro*)  was  not  favorable  to  literature;  orators 
caught  the  public  ear  (Mirabeau)  and  the  only 
great  poet  was  revealed  only  after  his  death, 
Andr^  C^hinier  ( — 1794  ^Idylles,  lambes*)  who 
poured  his  rich  new  wine  In  old  amphoras. 

4.  19th  Century. -^(2.)  The  Revolution, 
romanticism,  foreign  imitations,  scientific  prog- 
ress, inventions  and  journalism  were  so  many 


QreaKing  up  aiiiiquAicu  rcsiraiiiis  in  verse,  yjo) 
The  death  of  Chateaubriand  and  a  new  revolu- 
tion (1848)  fitly  divide  the  century  into  two 
parts.  In  the  former,  Chateaubriand  is  master 
and  king :  the  ^  Genie  du  Christianisme*  quickened 
a  much  needed  reaction  and  Reni  was  the  first 
to  catch  the  melancholy  contagion.  He  dis- 
played his  descriptive  powers  in  ^Martyrs.*  He 
was  the  greatest  poet  of  French  prose.  Joseph 
de  Maistre  supported  the  same  cause  with  phil- 
osophic vigor  and  stem  eloquence.  Another  re- 
viving spirit  was  that  of  Mme.  de  Stael  who, 
by  interpreting  Germany  to  France,  gave  birth 
to  modem  criticism  (1810).  The  soul  of  poetry 
returned  to  French  literature  with  Lamartine 
< Meditations,*  i&w),  Vigny  (<Poems,»  1822,) 
Musset  and  Hugo,  the  sonorous  echo  of  this  uni- 
verse, the  greatest  lyric  poet  perhaps  of  all  lit- 
erature: *Odes,'  ^Ballads,'  ^Leaves  of  Autumn,* 
^Contemplations,*  The  Legend  of  Centuries.* 
In  opposition  with  the  lyrical  self-confessions 
of  romanticism,  Gautier  surrendered  himself 
solely  to  the  picturesque  object.  On  the  stage, 
Hugo  comes  out  again  first  (^Hernani,*  ^Ruy 
Bks*),  but  being  over  lyrical,  the  romantic 
drama  was  short-lived.  Two  other  literary 
forms  took  an  unprecedented  extension:  the 
novel  and  history.  In  its  brimfid  stream  the 
novel  was  fed  with  all  the  living  waters  of  the 
literary  summits :  there,  George  Sand  was  queen 
and  Balzac  kmg  supreme,  in  fact,  the  French 
prose  Shakespeare.  History  was  bom  anew  in 
the  works  of  Thierry  and  by  turns  thoughtful 
with  Quinet,  stem  with  Mignet,  lyrical  with 
Michelet,  busmess-like  with  Thiers,  i^losophical 
with  Tocqueville,  achieved  wonderful  work.  By 
degrees  romanticism  subsided  into  the  tamer 
Parnassus  school,  and  Flaubert  being  the  link, 
naturalism  rose  from  the  very  excesses  of  pure 
fantasy:  2^]a,  Maupassant. 

On  the  first  steps  of  the  20th  century,  the 
position  of  the  French  language  is  not  quite  that 
of  undisputed  eminence  in  the  world,  as  it  was 
at  the  end  of  the  i8th  century.  But  recent  de- 
partures in  poetry  and  in  prose  tend  to  show  that 
the  French  language  is  still  evolving  in  ever- 
renewed  fruitfulness. 

Bihliography.-^hnhtriy  *Litt6rature  fran- 
qaise*  (1897);  Blaze  de  Bury,  ^French  Litera- 
ture of  To-da)r>  (1898);  Deschanels,  *Les  de- 
formations de  la  langue  frangaise*  (1898)  ;  Dow- 
den,  ^History  of  French  Literature*  (1897) ; 
Drouillot.  *Origine  et  developpement  de  la  langue 
fran<;aisc*  (ifife) ;  Pellissier,  ^Literary  Move- 
ment in  France  during  the  19th  Century* 
(1897);  Wells,  ^Modern  French  Literature* 
(1896). 

M.  Garnier, 

AgrigS  de  fUniversitS,  Professqr  in  Henry 
IV.  Lycee,  Paris. 

12.  France— French  Art.  The  Sources  of  the 
Renaissance. — Art  in  France,  as  in  all  European 
countries,  emanated — in  its  two  essential  forms, 
sculpture  and  painting  —  from  architecture. 
Frescoes  and  statues,  exclusively  of  sacred  leg- 
ends, served  to  decorate  the  churches  and  pal- 
aces. It  was  but  gradually — during  the  last 
five  centuries  only— that  French  painting  espe- 
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dally,  has  been  divided  into  historical  painting, 
landscape  painting,  genre,  and  still  life,  and 
that  sculpture  has,  according  to  Spencer  (who 
explains  the  evolution  of  the  history  of  art  by 
the  law  of  differentiation),  become  «heteroge- 
neous»  through  the  variety  of  subjects,  both  real- 
istic and  ideal,  of  which  it  treats. 

Mosaics  play  a  prominent  role  in  the  decora- 
tion  of  basilicas,  and  later  of  Christian  churches ; 
Byzantine  influence  extended  to  iconography 
and  to  the  miniatures  in  missals.  The  devel- 
opment of  art,  from  the  Roman  churches  of  the 
nth  century  to  the  Gothic  cathedrals  of  the 
13th  century,  attained  imprecedented  perfection. 
The  sculpture  of  the  cathedrals  of  Chartres, 
Amiens,  Rheims,  and  Paris — ^by  their  simple 
and  exquisitely  naturalistic  forms — realized  the 
highest  ideals.  The  decoration  of  the  fagades 
and  the  portals,  like  a  living  encyclopedia,  fully 
reflect  the  faith  and  the  aspirations  of  an  age 
of  earnest  religious  belief.  All  the  industrial 
arts,  omamoital  sculpture,  cabinet-work,  church 
windows,  missals,  and  goldsmiths'  work,  were 
in  unison  in  the  middle  ages  in  France.  The 
director  of  the  work  was,  at  the  same  time, 
sculptor  and  painter  as  well  as  architect  In 
the  13th  century  French  decorators  turned 
aside  from  Byzantine  rigidity  and  archaism 
(Sainte  Chapeile  de  Paris,  and  Donjon  of 
Coucy).  Then  the  workmen  were  employed  in 
decorating  the  dwellings  of  the  nobles.  Charles 
V.  and  the  Due  de  Berry  exercised  a  great  in- 
fluence over  the  French  school  The  court  of 
the  Due  dc  Bourgognc  vied  with  that  of  France 
in  the  magnificence  of  its  art;  calling  itself  the 
great  Bourguignonne  school.  The  Chartreuse 
de  Champniol,  near  Dijon,  is  the  most  signifi- 
cant example.  On  the  other  hand  the  "ravaux," 
ordered  by  the  popes  during  their  sojourn  in 
Avignon,  were  not  without  their  influence  on 
French  decorators,  bringing  them  in  contact 
with  Italian  artists. 

Jean  Fouquet,  a  portrait  painter,  limner,  and 
fresco  painter,  connected  with  the  court  of 
Louis  XL,  made  this  progress  still  more  appar- 
ent Jacques  de  Litemont  decorated  the  chapel 
of  the  House  of  Jacques  Coeur  in  Bourges. 
The  sojourn  of  the  court  on  the  banks  of  the 
Loire  brought  a  great  many  artists  to  Tour- 
aine  and  those  from  Italy  brought  with  them 
the  new  lessons  they  had  learned  from  antique 
ari. 

Jean  Bourdichon  of  Tours  and  Jean  Perreal, 
brought  back  by  Charles  VIII.  when  he  re- 
turned from  his  expedition  to  Naples,  rivaled 
the  ultramontane  artists. 

With  Francis  I.  Italian  decoration  and  style 
reached  their  culmination:  at  Fontainebleau, 
the  king  placed  a  great  many  painters  and 
artists  skilled  in  stucco  under  the  direction  of 
Pri  jatice,  which  resulted  in  the  beautiful  gal- 
lery of  Francis  I. — one  of  the  most  perfect 
ffensembles»  that  the  Renaissance  has  produced. 
Under  Henri  11.  and  Catherine  de  Medici,  the 
school  of  Fontainebleau  followed  their  lead. 
While  French  architects  and  builders  attached 
to  the  kings  of  France  erected  the  Chateaux  of 
Gallon,  Blois,  Meillan,  Chenonceaux,  Fontaine- 
bleau, Ecouen,  Anet,  Chambord,  and  lastly  the 
Louvre  and  the  Tuileries.  which  have  made  the 


names  of  Pierre  Lescot,  Philbert  Delorme,  and 
Jean  Goujon  illustrious,  their  wonderful  tombs 
and  fountains  are  to  be  seen  everywhere.  Con- 
spicuous m  French  sculpture  are  the  names  ot 
Michel  Coiombe,  and  of  Ligier  Richier,  and 
later,  in  the  reign  of  Francis  I.,  that  of  Jean 
Goujon  (who  was  the  lirst,  in  France,  to  do 
bas-relief),  and  of  Germain  Pilon. 

The  17th  C^n^Mry.— Daring  the  great  expan- 
sion of  the  Renaissance,  wherever  the  influ-\ 
ence  of  the  Clouets  (portrait  painters  of  psychi- 
cal insight)  predominated,  French  art  maintain- 
ed the  greatest  independence,  notwithstanding 
the  official  pressure  brought  to  bear  in  favor 
of  Italian  art.  At  the  end  of  the  17th  century, 
art  had  but  one  head— the  king:  and  he  ex- 
pressed but  one  idea:  absolute  power.  French 
art  became  monarchical,  reflecting  the  monot- 
onous majesty  of  the  sovereign,  and  his  servile 
flatterers,  who  could  and  did  say  of  the  state: 
«It  is  I.»  It  was  now  necessary  to  have  a 
dwelling  proportionate  to  these  excessive  pre- 
tentions. Architecture,  painting,  and  sculpture 
basked  in  the  sunshine  of  royalty.  It  is  not 
quite  natural  for  people  to  submit  to  such  rigid 
rules.  Even  the  gardens  became  monarchical 
in  style,  everything  was  imperial,  theatrically 
pompons;  then  followed  the  portraits  of  a 
Rigaud,  a  Nateuil,  and  even  the  pompous  divin- 
ities in  the  garden  of  Versailles.  The  methodi- 
cal minister,  Colbert,  formed  a  comprehensive 
plan  for  ^e  protection  of  art  Francois  Man- 
sard, who  built  the  palace  of  Mazarin,  was 
imitated  by  Claude  Perrauh  who  construdedj 
the  splendid  colonnade  of  ^e  Louvre^  and' 
above  all  by  Hardoin  Mansard,  his  nephew, 
who  designed  the  palace  of  Versailles,  and  the 
chapel  and  the  dome  of  ^Lea  Invalids.' 

Sculpture,  in  its  turn,  was  held  in  leading 
strings,  Giradon,  Coysevox,  Nicolas  (Toustou. 
and  Lemoyne  designed  great  works  along 
these  lines.  It  was  only  the  genial  Pierre 
Puget  whose  ardent  and  passionate  temper- 
ament would  not  yield  to  discipline.  Thus 
he  lost  the  favor  of  die  pubHc,  who  leaned 
towards  the  style  of  LeBrun  in  his  great  decor- 
ative enterprises.  It  was  these  artists  who 
peopled  with  marble  Versailles  Trianon,  Marly, 
and  Saint-Clottd. 

In  painting  there  was  the  same  love  of  dis- 
play, except  in  the  works  of  the  Lenian  brothers, 
who  portrayed  the  peasant.  Simon  Vouet,  in 
thj5  reign  of  Louis  XI L  ushered  in  LeBrun. 
Nicholas  Poiusio,  whose  style  in  historical 
landscapes  is  unsurpassed,  lived  in  retirement 
in  Rome,  where  he  formed  the  style  of  Claude 
Lorrain-;-®  wonderful  analyzer  of  Hght, — ^aside 
from  this  movement  in  which  even  the  austere 
Philippe  de  Champagne  and  the  suave  Le 
Sueur  took  but  little  part,  LeBrun  is  the 
artistic  spirit  the  i8th  century  in  France.  The 
position  of  Director  of  the  Academy  having 
been  created  for  him,  he  grouped  the  artists 
as  he  wished.  To  him  is  due  the  stately  gallery 
of  Apollo  in  the  Louvre,  and  his  artists  Lemoine, 
Monnoyer,  Audron,  Be  rain,  Bourdon,  0)ypel,  la 
Hire,  Jouvenet,  Van  der  Meulen,  Regaud,  and 
Largilliere  painted  portraits  in  a  wonderful 
dashing  style.  Decorative  art  reached  its  apogee 
in  tlie  Gobelins  manufactory  of  tapestries  sup- 


Digitized  by 


Google 


Exceptionally  original  talent  was  now  seen 
in   engraving — I   refer   to  Jacques   Callot. 

The  iSth  Century.— A  very  natural  reaction 
from  the  pompousness  of  the  17th  century  re- 
sulted in  the  piquant  grace  and  the  sensuality 
of  the  i8th.  Caprice  and  subtile  delicacy  took 
the  place  of  dull  etiquette.  «Prettiness»  re- 
placed «the  BeautifuL»  Art  declined.  The 
«Rocaille»  and  «Folies»  styles  succeeded.  Never- 
theless Gabriel,  the  architect,  did  not  as  yet 
abandon  the  deep-rooted  traditions  of  his  pre- 
decessors which  he  embodied  in  the  fagades  of 
the  Place  de  la  G>ncorde.  Soufflot,  in  the 
reign  of  Louis  XVI.,  inspired  by  antiquity, 
built  the  Sorbonne  in  that  style.  But  archi- 
tectural style  now  aimed  rather  at  «comfort.» 

Sculpture  was  flourishing,  after  the  style 
of  Jean  Baptiste  Lemoyne.  Two  eminent 
sculptors,  Pigalle  and  Houdon,  partially  es- 
caped this  craze,  especially  Houdon  who  made 
such  a  powerful  bust  of  Voltaire.  But  the  idol 
of  the  boudoirs  was  the  voluptuous  Clodion, 
whose  very  worldly  creations  seem  to  be  ca- 
ressed by  the  hand  of  Love  himself. 

Painting  was  in  every  way  typical  of  the  taste 
of  French  society  in  the  i8th  century.  The 
pastorals  of  Franc  Boucher;  the  fascinating 
•Fetes  galantes»  of  Watteau;  the  charming 
nudes  of  Fragonard,  sounding  the  praises  of 
woman;  the  great  Oiardin,  a  man  of  the  mid- 
dle class,  who  escaped  the  false  manner  of  his 
time,  which  engulfed  Joseph  Vemet,  Hubert 
Robert,  Oudry,  Lancret,  and  Pater,  painters 
of  marines,  of  landscape,  of  the  chase,  and  of 
gallantries;  the  sentimentality  of  Greuzc,  and 
the  archness  of  Madame  Vigee  Le  Brun,  are 
offset  by  the  keen  penetration  of  the  portrait 
painter  Qnintin  Latonr,  a  capricious  pastel 
artist. 

The  igth  Century. — Another  reaction  took 
place.  David  revived  the  ancient  Greco- 
Romano,  and  his  horror  of  the  license  taken  by 
Boticher  led  him  to  adopt  a  very  severe  style 
of  art.  His  influence  on  his  time  was  great 
The  David  school,  which  had  its  origin  in  the 
painting  of  *The  Crowning  of  Napoleon  IV 
includes  the  names  of  Drouais,  Gidoret,  Gros, 
Guerin,  Gerard,  Leopokl  Robert,  and  also 
Ingres. 

Jean  Dominique  Ingres  detached  himself 
completely  from  the  heroic  style  of  his  master. 
He  was  a  forcible  and  skillful  draughtsman, 
psychological,  intense,  a  sensual  ftfeministe,' 
and  excelled  the  fascinating  founder  of  French 
Classicism,  but  like  him  he  confined  himself 
to  an  sestheticism  which  sprang  from  his  «esprit» 
which   was   inferior  to   his  temperament 

The  gentle  and  pure  Prudl^on  was  inspired, 
as  well  as  David,  by  antiquity,  but  from  a  dif- 
ferent point  of  view,  that  of  vague  dreami- 
ness. Romanticism  made  its  appearance  with 
Gericault,  the  spirited  and  bold  colorist  of 
*Thc  Shipwreck  of  the  Medusa.^ 

Romanticism,  therefore,  burst  forth  with  a 
flourish  of  trumpets.  Delacroix  made  his  ap- 
pearaoce,-*-l]rrical,  agitated,  niasterly,  and  ever 
restless,  an  excellent  colorist,  and  a  dramatic 
pessimist:  he  is  Byronic,  reminds  one  of  Ber- 


ment  of  lyric  art  separated  from  schools  and 
epochs.  Almost  at  the  beginning  of  the  century 
Delacroix  foretold  the  end.  He  was  ignorant 
of  the  broken  tones,  which  had  been  slightly 
discerned  by  Andrea  del  Sarto  and  Watteau, 
— the  theory  of  complementaries  as  applied  to 
pictures.  This  resulted  in  Delacroix  being 
(1830)  fully  imbued  with  the  Impressionist 
revolution  which  developed  towards  the  year 
1865.  The  feverish  earnestness  of  his  great 
spirit  enabled  him  to  surpass  Ingres,  produce 
a  contrary  current  throughout  the  entire  coun- 
try,— a  stiff  breeze  of  independence.  He  re- 
pudiated codes  and  dogmas,  and  taught  that 
the  law  of  art  is  the  scrupulous  cultivation  of 
individual  expansion. 

The  struggle  between  Qassicisin  and  Roman- 
ticism was  violent,  and  it  soon  gave  place  to 
another  enemy — Realism.  Romanticism  spon- 
taneously engendered  from  the  soil  an  admirable 
school  of  Romantic  landscape — ^Theodore  Rous- 
seau, who  set  his  skies  aflame  as  with  pre- 
cious stones  and  blood:  Daufaigny,  self-con- 
tained and  affected;  Troyon,  sm  anunal  painter 
as  vigorous  as  a  Dutchman:  and  Dias,  florid, 
the  votary  of  a  nnise  too  studiedly  grounded. 
These  landscape  painters,  followers  of  Ruys- 
dael  and  of  Claude  Lorraine,  possessed — ^besides 
the  qualities  of  these  masters — great  keenness 
of  perception,  an4  the  new  theory  of  the  vi- 
bration of  color  absorbing  the  outline  without 
losing  the  form;  and  laying  less  stress  on  the 
drawing  of  the  trees  and  hills  than  on  the 
feeling  for  open  air  values. 

And  now  comes  the  line  of  Romantic  Real- 
ists instituted  by  Decaimps,  the  orientalist; 
these  will  continue  in  Marilhat  and  the  dainty 
Fromentin,  one  of  the  most  limited  in  range 
of  any  of  the  artists  of  the  Romantic  school 
and  sdso  Daumier,  a  superb  worker  in  black 
and  white,  who,  in  addition  to  his  celebrated 
lithographs,  did  innumerable  small  panels 
which  are  very  expressive,  thrillingly  tragic,  and 
of  a  grand  and  sombre  spirit  The  Romantic 
Realist  Courbet — the  grandson  of  the  bitter 
Gericault  —  followed;  then  came  Edouard 
Manet 

Camille  Corot  however,  the  follower  of 
Poussin,  bathed  his  scenes  from  Virgil,  in  a 
diffuse,  angelic,  and  superb  light.  The  damp, 
chilly  charm  of  the  morning,  the  veiled  mys- 
teries of  the  evening,  are  the  themes  he  chose. 
Corot  is  a  unique  master  in  French  art  He 
has  a  very  fascinating,  delicate  and  consummate 
charm. 

Another  man  standing  alone  is  Jean  Francois 
Millet  known  as  being  the  interpreter  of  the 
sad  figures  of  peasants  in  the  fields.  He  died 
iu  the  settlement  at  Barbizon. 

Courbet  modified  the  trend  of  Romantic  art; 
he  took  the  lead  in  Realism,  and  was  an  art- 
less, vehement  and  capable  leader,  forming  his 
views^  directly  from  life,  of  ^  excellent  healthy 
and  in  the  first  rank  of  historical  painters. 
His  style  was  degraded  owing  to  the  mfluence 
of  the  followers  of  Ingres,  and  he  was  fully 
imbued  with  the  spirit  of  Flandrin— the  con- 
ventional and   insipid  painter  of  the   nude,*^ 
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and    by    Manet, — ^the    Franz    Hals    of    French 
soil.    Round  him  are  grouoed  Ribot  and  Bonvin. 

At  first  under  the  influence  of  Velasquez, 
Goya,  and  Franz  Hals,  Manet  tried  his  skill  and 
found  the  bent  of  his  genius.  He  eliminated 
all  bitumen  from  the  pallette,  which  left  only 
the  infinite  combinations  of  the  seven  prismatic 
colors.  He  transformed  Romantic  Realism  into 
a  vision  of  modern  life,  and  was  noted  for 
representing  the  manners  and  customs  of  the 
second  Empire.  He  is  not  understood.  The 
well  known  and  conscientious  critic,  le  Cafouent, 
paid  him  tribute  20  years  after  his  death.  His 
*01ympia*  has  at  last  been  placed  in  the  Louvre. 
Manet  broke  off  all  connection  with  the  Im- 
pressionists, but  before  taking  this  important 
and  reactionary  step  he  restored  to  their  rank 
two  illustrious  men  who,  in  the  midst  of  Real- 
ism, mark  the  return  towards  mystic  dreami- 
ness: one  of  them  is  Gustave  Moreau  who 
carried  out  the  heroic  and  legendary  ideals  of 
Eugene  Delacroix  in  the  dreamy  magnificence 
of  the  Hindoo  palaces,  in  the  luxurious  hier- 
atisms  of  Hebraic  royalty,  and  in  the  fabu- 
lous Hellas.  He  was  a  visionary  idealist  The 
other  one  is  Puvis  de  Chavannes,  so  long  mis- 
miderstood,  who  is  the  greatest  fresco  painter 
of  the  igth  century,  the  author  of  Sainte  Gene- 
vieve of  the  Pantheon,  and  of  the  celebrated 
mural  decorations  of  the  Sorbonne.  He  was 
not  only  a  great  painter,  but  a  great  poet.  Im- 
pressionism now  became  noted  This  style 
however,  was  followed  by  neither  Fantin-Latour 
— devoted  to  AYagner  and  Virgil,  and  an  earn- 
est and  serene  portrait  painter,— nor  by  Car- 
riere — happily  inspired  to  paint  his  Maternities 
in  mono-chrome.  To  explain  better  the  spirit 
of  these  designs  let  me  say  that  Carriete  did 
not  permit  himself  the  use  of  color. 

Impressionism  is  a  special  study  of  light. 
Claude  Monet,  a  fellow-worker  with  Manet 
came  into  notice  about  1867;  he  encouraged 
landscape  painting  founded  on  the  vibratility 
of  ambient  light.  The  Impressionist  school  took 
its  name  from  a  picture  by  Monet,  modestly 
entitled  ^Impression,*  which  was  ridiculed.  The 
name  of  this  woric  so  ridiculed  became  a  rally- 
ing point  Luminous  effects  predominate  in 
the  vibrating  marines  of  Claude  Monet  His 
pictures  (a  series  of  cliffs,  of  mill-stones,  of 
poplars,  and  of  cathedrals),  copied  at  every 
hour  of  the  day,  all  from  the  same  angle,  are 
different  aspects  of  the  same  theme  under  the 
effects  of  the  sun's  rays.  Monet  employs  the 
method  of  separating  the  tones;  under  his 
brush  inanimate  objects  volatiHze  into  irides- 
cent and  versicolored  phantoms. 

Near  Claude  Monet  struggled  Sisley,  Renoir, 
and  Camillc  Pissarro,  who  immediately  fell 
under  the  spell  of  the  «Petits  Maitres,»  fore- 
runners of  the  Impressionists,  Boudin  and 
Leoecie. 

If  Monet  affiliated  with  Claude  Lorraine  and 
Watteau,  Renoir  followed  the  i8th  century  and 
Boucher,  but  a  Boucher  of  a  different  power. 
Exceedingly  appreciative  of  female  beauty  he 
embodied  it  in  creatures  charmingly  natural  and 
glad  to  be  ^Wvt,  and  he  thus  expanded  only 
•beautiful  flowers  of  flesh  under  the  rays  of  light, 
that  they  seemed  to  drink  in  at  every  pore.    He 


was  the  great  painter  of  the  ^Moulin  re  la 
Galette,*  the  gem  of  the  Cailltbotte  gallery, 
Luxembourg  Museum.  Berthe  Morisot  left  a 
series  of  water-colors,  exquisite,  spirited  and  of 
refined  taste,  painted  in  a  style  between  that  of 
Manet  and  Renoir. 

Alfred  Sisley  was  like  Claude  Monet,  with 
the  exception  that  he  laid  much  less  stress  on 
the  experimental  demonstration  of  a  theory  of 
art  His  subjects,  the  environs  of  Paris,  are 
noted  for  the  quick  and  accurate  perception  and 
the  light  touch  with  which  they  are  treated. 
Camille  Pissarro  sang,  in  a  generous  and  frank 
spirit,  of  shepherds,  market-gardens,  and  Nor- 
man villages. 

To  these  names  let  us  add  that  of  Mr.  Degas, 
one  of  the  most  keen,  and  least  charitable  ob- 
servers of  the  life  of  to-day,  a  careful  student 
of  jockeys  an  unkind  humorist,  and  a  wonderful 
draughtsman;  and  also  those  of  Messrs.  Raf- 
faelli,  the  late  Monticelli,  Lebourg  and  Guilla. 

The  teachings  of  Impressionism,  even  though 
denied  by  the  corrupt  followers  of  Ingres,  Cab- 
inel,  and  Bouguereau  who  was  greatly  Ital- 
ianized, and  by  Mtiissonier  and  Gerome,  «Petits 
Maitres»  who  lose  themselves  in  minutiae,  arc 
of  advantage  to  the  liberal  minded.  Mr.  Bes- 
nard  made  some  innovations  in  thifi  direction 
in  his  great  decorative  compositions,  and  his 
brilliant  portraits,  painted  in  a  most  fascinat- 
ing manner,  show  masterly  handlingf.  Henry 
Martin,  a  decorator  and  also  a  historical  paint- 
er; Mr.  Laurent,  a  portrait  painter;  and  Mr. 
Le  Sidaner,  a  landscape  painter,  all  profited 
from  this  cleaning  of  the  French  palette.  And 
the  sqhool  of  young  artists  claimed  the  name 
of  «Neo-impressioniste.^ 

Before  mentioning  the  names  of  the  3roung 
generation  it  would  be  well  to  note  those  of 
the  «Traditionalists»  who  defend— and  some- 
times with  great  ability—the  academic  tradi- 
tions. ■  They  are  the  pure  and  Gior^ionesque 
Henaftr,  a  painter  of  nymphs  with  ivory  bodies; 
the  classical  Delaunay;  the  severe  Jean  Paul 
Laurens,  portrayer  of  a  civilation  that  has  van- 
ished; the  melancholic  Cazin  with  his  fine 
fancy ;  the  vigorous  Roll ;  the  delicate  and  nerv- 
ous Henry  Levy;  in  fact  all  the  members  of 
the  Institute;  Benjamin  Constant;  Bonnat,  a 
pronouncedly  pedantic  painter,  director  of  the 
«Ecole  des  Beaux  Arts»;  Mr.  Detaille  who  rep- 
resents military  painting,  cold  and  panoramic, 
never  painting  a  graceful  detail;  Mr.  Carolus 
Duran,  an  elegaat  virtuoso;  Messrs.  Flameng; 
Jacques  Blanche,  and  Antonio  de  la  Gandora, 
a  skillful  poser  of  female  figures. 

All  these  exhibit  in  the  salons,  either  in  the 
«Societe  des  Artistes  Francais»— in  which  the 
most  noted  names  are  those  of  Messrs.  Jules 
Adler  and  Hanicotte,— or  in  the  «Societe  Na- 
tionale*  where  Messrs.  Cottet,  Lucien  Simon, 
Aman  Jean,  Rene  Menard,  and  George  Des- 
valliere  compete  with  them. 

This  digression  ended,  we  must— in  order  to 
describe  those  who  Ml  heir  to  Impressionism, 
— single  out  two  men  who  stand  apart,  whose 
talent  though  incomplete  is  not  withotrt  great 
merit;  Paul  Gancjuln  the  painter  of  Polynesian 
scenery  and  luxuriant  vegetation  in  decorative 
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rising  masters  of  to-morrow  who  win  distinc- 
tion in  the  « Salon  d'Autonne*  and  the  «Inde- 
pendents» :  Messrs.  Vuillard,  Signac  Bennard, 
Maurice  Denis,  George  D'Espagnat,  Dufrenoy 
and  Marquet.  AH  enthusiastic  young  men  of  ex- 
uberant vigor,  working  very  hard  and  taking 
pleasure  in  it,  and  who,  notwithstanding  their 
exaggerated  colorists,  do  not  despair  of  attain- 
ing renown  in  the  true  and  liberal  French 
school 

The  limits  of  this  brief  study  compel  us  to 
name,  only,  the  illustrious  draughtsmen,  whimsi- 
cal painters,  or  humorists,  engravers,  water- 
colorists,  and  lithographers,  who  recall  DaU- 
mier,  Constantin  Guys,  Gustave  Dore,  Avami^ 
and  Toulouse-Lautree,  who  bear  witness  to  the 
originality  and  fertility  of  French  imagination 
and  humor;  they  are  Bracquemond,  Lepere^ 
Cheret,  Willette,  Odilon,  Redon,  Forain»  and 
Louis  Legrand. 

Sculpture, — ^From  Rude  to  Rodin,  including 
Carpeaux— the  three  geniuses,  who  represent 
the  entire  French  sculpture  of  the  igAi  •  cen- 
tury— much  vigorous  and  delicate  taknt  has 
been  seen.  Rude  raised  the  standard  of  sculp- 
ture, which  was  very  low  at  the  beginning  of 
this  century.  Rude  was  the  unique  artistic  ex- 
pression of  the  Napoleonic  spirit,  so  imfavor^ 
able  to  every  kind  of  art.  His  hatits-reltefs 
on  the  Arc  de  Triomphe  de  TEtoile,  are  im- 
mortal 

Besides  Rude,  Barye,-— a  powerful  animal 
sculptor,— the  classicists  David  d'AngerS,  Etex, 
and  Pradier  are  conspicuous  under  the  second 
Empire^  Otrpeaux,  the  sculptor  of  the  group 
called  '*The  Dance,*  on  the  portico  of  the  Opera 
House,  and  the  bas-relief  of  *F!ora*  in  the  Flora 
pavilion  of  the  Louvre,  and  of  a  hundred  charm- 
ing €maquettes,9  of  masterly  execution  and 
reigned  taste,  adiieved  grandeur  through  g^ace, 
st^c  through  fancy. 

A  brilliant  constellation  of  sculptors  was 
seen  in  the  third  Republic;  Falguiere,  delicately 
expressive;  Dalou,  severe  and  profound;  Paul 
Dubois,  subtile;  Mercie  and  Trij albert,  who  al- 
though declamatory  in  style  are  each  gifted; 
and  Fremiet,  a  pupil  and  nephew  of  Francois 
Rude.  All  these  names  and  those  of  the 
«Rodinisants,»  and  the  original  genius  Camille 
Claudel,  Emile  Bourdelle,  Desbois,  and  Maillol, 
were  overshadowed  by  the  formidable  genius 
of  Auguste  Rodin. 

Rodin  IS  the  third  term  of  this  trilogy  relat- 
ing to  Rude  and  Carpeaux.  At  first  he  was 
discussed,  ridiculed,  and  disowned  by  the  In- 
stitute because  he  purposely  distorted  his  models 
so  as  to  better  display  the  intensity  of  am- 
bient light:  he  conceived  and  executed  his 
principal  works,  which  are  *The  Age  of  Brass,' 
'The  Bourgeois  of  Calais,'  *  Saint  Jean  Baptiste,' 
20  busts,  and  a  hundred  groups  in  marble  and 
in  bronze,  illustrating  the  sad  poems  of  love, 
of  nervousness  and  of  revery.  He  overturned 
all  pre-conceived  rules,  going  for  his  inspira- 
tion as  far  away  as  Assyria  and  Egypt^  and  the 
middle  ages;  his  Victor  Hugo  and  his  Balzac 
are  statues  which  caused  in  the  artistic  world, 
a  sensation  not  as  yet  defined. 

Architecture  and  Decorative  Art.^Tht  French 


the  ancient  regime,  only  apparently  influenced  the 
teachings  of  the  arts.  At  first  French  archi- 
tecture was  under  the  yoke  of  the  Greeks 
and  the  Romans.  Deep  study  of  the  chief 
works  of  antiquity  always  inspires  earnest 
artists,  such  as  Percier  and  Fontaine;  Vignon 
who  built  the  Madeleine,  and  Brongniart,  who 
built  the  Bourse. 

Duban,  Labrouste,  and  Vaudoyer  revolution- 
ized architecture.  Viollet  le  Due  is  charged 
with  restoring  Notre  Dame,  (1837).  With 
Lassus  who  restored  Sainte  Chapelle,  he  strug- 
gled romantically  against  the  «Academie  des 
Beaux  Arts.i>  Labrouste  was  the  first  to  util- 
ize iron,  which  may  be  seen  in  the  ^Biblio- 
theque  Sainte  Genevieve' ;  Ballard  was  a  bold 
innovator,  who  built  the  ^Halles  Centrales.* 

The  wonderful  inspiration  of  Charles  Gar- 
nier,  architect  of  the  Opera  'house,  is  typical 
of  the  period  of  the  second  Empire.  Still  not- 
withstanding the  modem  spirit  set  forth  in  the 
teachings  of  Viollet  le  Due,  architecture  is  not 
yet  emancipated;  the  ideas  of  Vignole  and  of 
Palladio^  who  imitated  the  antique,  will  dis- 
appear but  slowly — ^with  Messrs.  Mogue  de 
Baudot,  and  Vaudrenier.  After  all  the  ration- 
alistic modernism  of  Messrs.  Plumet,  Chedanne, 
Gennoys,  and  Binet  has  erected  monuments  and 
dwellings  commensurate  to  our  needs,  and  to 
the  ideas  and  customs  of  our  time. 

The  revolution  in  applied  art  corresponds  to 
that  of  architecture.  The  followers  of  Riesener, 
Gouthiers  and  Jacob  will  be  the  «furnishers,?> 
such  as  Galle  of  Nancy, — a  cabinet-maker,  and 
glass  painter,  who  most  always  found  his  mo- 
tives in  floral  naturalism;  carvers,  and  gold- 
smiths with  exquisite  taste,  such  as  Messrs. 
Dampt  and  Lalique,  and  lastly  the  makers  of. 
ceramics.  Carriers  and  Chaplet  who  rediscov- 
ered the  art  of  the  wonderful  Japanese  pottery. 

In  the  foregoing  is  given  a  very  short  sum- 
mary of  the  principles  of  French  art. 

The  19th  century,  was  one  of  such  great 
fecundity  that,,  under  normal  influences,  art 
should  take  its  part  in  all  events,  in  the  great 
struggles  and  in  the  great  hopes  that  agitate 
humanity  in  the  present  day. 

Let  us  say  in  conclusion,  that  art  can  now, 
less  than  ever,  be  said  to  be  separated  from 
life.  French  art  is  no  longer,  and  does  not 
wish  to  be,  a  thing  apart  from  or  aside  from 
life.  It  is  in  itself  the  expression  of  life,  not 
only  in  vague  generalities,  but  in  the  most 
contingent  phenomena. 

Bibliography. — Benoit,  *L'art  frangais* 
( 1897) ;  Brownell,  ^French  Art,  Classic  and 
Contemporary*  (1901) ;  Hamerton,  *  Present 
State  of  the  Fine  Arts  in  France*  (1892) ; 
Toudouze,  ^Tradition  frangaise  et  musees  d'art* 
(1903). 
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Vice-President  of  the  Autumn  Salon;  Art 
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13.  France— French  Music.  Such  were  the 
multiplicity  and  inaccuracy  of  the  popular 
forms  of  primitive  French  music  still  in  vogue 
in  the  Middle  Ages,  that  in  the  bejrinning  it 
is  only  possible  to  single  out  the  peculiar  mode 
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of  expression  that  each  temperament  fashioned 
.for  itself.  For  instance,  the  Trouveres,  who  are 
ccmsidered  the  creators  of  lyric  art,  were 
hardly  more  than  second-rate  musicians  who, 
being  poets,  sought  in  song  a  musical  cadence 
with  which  to  embellish  their  verses. 

Religious  music,  which  had  long  since  been 
sustained  by  the  voice  of  the  organ,  gradually 
found  its  way  into  the  interior  of  churches  and 
alone  was  quite  representative  of  the  mystic 
mentality  of  the  Middle  Ages.  Even  though 
it  still  adhered  to  liturgical  chants  which  in 
form  and  style  are  subject  to  invariable  musical 
modalities,  it  nevertheless  began  to  be  more 
flexible;  slowly  it  expanded  and  assumed  a 
fervor,  an  accent,  a  character  hitherto  un- 
known. The  time  was  already  near  at  hand 
when  Josquin  Desprez  and,  after  him,  Goudi- 
mel,  were  about  to  enrich  with  sound  the  won- 
derful gifts  of  life,  order,  easy  grace  and  spir- 
ited joy  that  illumine  the  popular  French  soul. 

However,  it  was  outside  of  the  Church 
that,  as  early  as  the  12th  century,  great  interest 
was  manifested  in  musical  invention  and  re* 
search.  Adam  de  la  Halle,  who,  it  seems,  was 
the  first  to  conceive  melody  in  several  parts, 
carefully  represents  that  period  in  which  music 
«d'ensemble,»  if  we  may  so  express  ourselves, 
already  constituted  one  of  the  elements  of  pop- 
ular amusement. 

In  the  14th  century,  during  the  reign  of 
Charles  VI.,  the  instrumental  resources  of 
music  began  to  increase  greatly,  and  the  min- 
strels, interpreters  who  at  times  were  happily  in- 
spired, introduced  the  charming  viol.  Although 
very  crude  in  the  beginning,  stringed  instru- 
ments were  destined  to  become  more  flexible, 
more  expressive  and  more  numerous,  and  those 
who  played  them  gradually  acquired  a  more 
delicate,  more  shaded  touch.  This  evolution 
eventually  gave  rise  to  the  first  French  chamber 
music,  an  art  that  was  greatly  advanced  through 
the  harpsichord,  of  which  Couperin,  Daquin, 
Dandrieu  and  the  great  Rameau  were  perfect 
masters. 

Choral  and  religious  music— which  in  the 
14th  and  15th  centuries  was  at  times  so  boldly 
realistic — ^was  quite  as  fully  and  as  cautiously 
developed.  During  the  reign  of  Louis  XII.  it 
was^  revived  by  Josquin  Desprez,  who  imparted 
to  it  inimitable  earnestness  and  grace,  and 
whether  the  subject  were  farcical  or  pious  his 
motetts  for  several  voices  were  simple  master- 
pieces of  juvenile  spirit  or  emotional  gravity. 
Of  Goudimel,  who  was  Palestrina's  master,  and 
of  Clement  Jeannequin,  to  whom  we  are  in- 
debted for  that  brilliant  production,  'La  Bat- 
taille  d^  Marignan,*  we  can  only  say  that  in 
musical  language  of  singular  vividness,  sincer- 
ity and  splendor,  they  have  portrayed  both  the 
fervent  and  the  picturesque  life  that  surrounded 
them. 

The  descriptive  talent  to  which  they  owed 
their  greatest  success,  the  graceful  and  brilliant 
case  that  was  so  preeminently  theirs,  were  also 
characteristic  of  the  musicians  of  the  17th  and 
i8th  centuries,  who  used  them  most  freely,  at 
the  same  time  adapting  them  to  the  polite  re- 
quirements of  the  time.  Lulli,  Daquin  and 
Couperin  at  the  harpsichord  or  on  the  stage 
showed  the  limitations  of  this  intellectual  spir- 


itual art.  Rameau,  too,  the  learned,  emotional 
composer  of  ^Dardanus*  and  ^Castor  and  Pol- 
lux,' dominates  this  brilliant  epoch  with  all  the 
noble  pathos  and  tenderness  of  feeling  that  he 
was  the  first  to  bring  into  the  life  of  music. 
Technically  his  work  left  its  imprint  upon  one 
of  the  best  periods  of  French  musical  history, 
the  time  when  the  beauty  of  instrumental  com- 
position and  the  varied  power,  then  unknown, 
of  the  orchestra,  asserted  their  harmonious  in- 
fluence. 

After  Rameau's  death  two  other  illustrious 
names  lent  glory  to  the  close  of  the  i8th  cen- 
tury— ^those  of  Monsigny  and  Gretry.  If  the 
work  of  these  two  musicians,  one  of  whom, 
Gretry,  had  a  very  adequate  conception  of  dra- 
matic truth  and  movement,  does  not  sensibly 
elevate  French  tradition,  at  least  it  maintains 
therein  a  just  solicitude  for  natural  expression 
and  sincerity.  It  was  precisely  this  commendable 
solicitude  tnat  Mehul  was  a  little  later  on  to 
make  his  own,  heightening  it  by  the  inspiration 
that  he  imbibed  from  the  heroic  spectacle  of 
the  great  popular  episodes  of  the  Revolntion. 

French  music  of  the  19th  century  retained 
the  conq>lex  impressions  of  preceding  epochs 
and,  accordingly  as  the  perverted  taste  of  the 
multitude  or  the  creative  originality  of  great 
artists  predominated,  it  reflected  either  the 
preference  of  the  masses  or  the  choice  of  the 
classes.  In  fact,  all  the  different  impulses  that 
impart  such  brilliancy  and  tone  to  this  century 
may  be  found  mirrored  in  its  music,  being  in- 
terpreted by  various  temperaments,  some  of 
which  were  among  the  finest  identified  with 
French  art.  The  epopoeia  of  the  First  Republic 
found  in  M^hul  its  most  veracious  and  enthus- 
iastie  historian.  An  ardent  admirer  of  Gluck, 
whose  noble  sincerity  touched  his  heart, 
Mehul,  well  known  to  the  men  of  his  time, 
offered  a  miscellany  of  passion,  valor  and  in- 
genuity that  raised  his  work  to  the  level  of 
lyric  composition.  Undoubtedlv  die  hymns  that 
he  composed  during  the  troublous  times  of  tihe 
Revolution  savor  a  little  of  the  grandiloquent, 
pompous  air  that  it  was  the  custom  to  impart 
to  the  smallest  efforts  in  the  line  of  creative 
thought.  This  is  also  the  case  with  his  opera 
^Joseph,*  which  impels  emotion  because  of  the 
clearness,  breadth  and  simplicity  of  its  style. 
Besides,  it  was  at  this  time  when  Italianism  was 
so  prevalent,  that  Mehul  ably  defended  the  tra- 
ditions of  Gluck,  and  for  this  reason  alone 
should  he  claim  our  allegiance. 

He  and  Gossec  were  the  last  representatives 
of  this  sober  classicism,  and  Mehul  struggled 
against  the  «maestri»  with  whom  the  versatile 
multitude,  tired  of  heroism,  began  to  be  in- 
fatuated. But  he  seemed  powerless  against  a 
fatal  reaction.  A  brillant  society  eager  to  be 
restored  to  luxury  arid  splendor  and  to  be 
pleasantly  entertained,  required  a  rapid,  showy, 
flattering  sort  of  art  which  was  introduced  by 
fascinating  Italian  virtuosi,  and  Rossini  and 
Spontini,  assisted  by  BoTeldieu,  Auber  and 
Herold,  transformed  it  and  adapted  it  more 
closely  to  French  style  and  taste,  thus  definitively 
naturalizing  it.  Of  the  Italians  who  invaded 
French  theatres,  Rossini  was  the  most  spiritual 
and  most  skillful.  His  cleverness,  although  ex- 
treme, was  never  enervating;   he  was  boUi  de- 
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gant  and  versatile  and  his  quick,  piquant  music 
exerts  a  seductive  influence  to  which  one 
readily  surrenders.  If,  where  he  aspires  to 
genuine  pathos,  as  in  the  opera  ^Guillaume  Tell,* 
Rossini's  style  is  stilted  and  bombastic,  in  the 
score  of  *I1  Barbiere  di  Siviglia'  he  is  fanciful, 
sprightly  and  eminently  graceful,  although  a 
bit  vulgar,  hence  his  prolonged  popularity. 

But  as  much  may  not  be  said  of  Meyerbeer, 
who,  like  Rossini,  won  enthusiastic  recognition  on 
the  French  lyric  stage.  Although  a  native  Ger- 
man, he  inherited  neither  the  heart  nor  the 
disinterested  sincerity  of  the  Latins  nor  the 
passionate,  daring  ardor  of  which  the  musical 
German  is  such  a  worthy  exponent.  Anxious 
to  please,  rather  than  to  be  original  or  to  intro- 
duce novelties,  he  certainly  knew  how  to  cater 
to  the  taste  of  a  public  that  wanted  nothing  but 
brilliant  fiction.  This  rapid  composer,  to  whom 
we  owe  'Les  Huguenots,'  *UAfticaifte^*  *Le 
Prophete*  and  so  many  other  productions,  was 
also-^tbe  two  attributes  being  singularly  com- 
patible—a technician  of  consummate  skill;  but 
these  attributes  seem  rather  to  envelop 
than  permeate  his  pompous,  diversified  music, 
somewhat  grand  at  times  and  of  which  the  great 
-Schumann  said:  dt  is  all  composition,  out- 
ward show,  hypocrisy  l» 

Rossini,  an  Italian,  and  Meyerbeer,  a  Ger- 
man, were»  therefore,  the  admitted  masters  of 
the  hour  and  the  leaders  of  French  musical 
^shaool  Frenchmen  unhesitatingly  acknowl- 
edged the  supremacy  of  these  two  foreigners 
over  our  dramatic  music;  and,  at  the  time,  the 
utier  superficiality  of  contemporary  life  was 
more  conducive  to  the  discouragement  than 
to  the  sthnulatkm  of  artistic  vocations.  Of  a 
care-free,  brilliant  temperament,  the  French 
adopted  the  course  that  seemed  to  beckon  them 
to  success,  and  as  music  of  the  touching,  more 
learned  type  was  not  wanted,  they  produced 
comic  opera. 

What,  then,  should  be  retained  of  this  pe- 
riod that  was  so  poor  and  yet  so  well  filled 
with  musical  history?  Boieldieu,  Auber,  Herold 
and  Adam  labored  to  endow  our  stage  with 
animated*  pleasing  productions  which  breathed 
more  or  less  of  grace,  sentiment  and  color. 
Some  were  successful  in  this  line,  notably 
Boieldieu,  whose  *Dame  blanche,'  M.  Alfred 
Bruneau  says  has  «much  easy  cleverness,  chiv- 
alrous charm  and  spiritual  sentimentality,^  and 
Auber,  who  was  the  merriest,  the  smartest  and 
most  garrulous  of  all. 

In  order  to  conform  to  a  mawkish  conven- 
tionality French  music  had,  as  it  were,  to  be- 
come subservient  to  the  mediocrity  of  the  pub- 
lic to  which  it  catered,  hence  it  was  but  timely 
jthat  a  powerful  personality,  revolting  against 
the  fashion  and  spirit  of  contemporary  society, 
should  transfigure  it  by  imparting  to  it  a  love 
of  strength  and  life.  It  was  the  hour  of  Ro- 
manticism. .  .  .  What  Victor  Hugo  was  to  do 
for  literature,  what  Gericault  and  later  Dela- 
croix were  to  accomplish  for  painting.  Hector 
Beriioz  did  for  music.  It  is^to  him  that,  in  this 
century,  French  inspiration  owes  the  most  fa- 
mous and  the  most  fruitful  if  not  the  finest  of 
its  tendencies. 

Ardent,  passionately  fcMid  of  strife,  Berlioz 
carried  into  it  unparalleled  enthusiasm  and  in- 


dependence. The  multitude  treated  him  with 
indifference  or  hostility,  but  he  stood  his  ground 
and  each  of  his  works  continued  to  broaden 
the  narrow  limits  within  which,  before  his  time, 
French  music  had  been  confined.  Spontaneously 
he  supplanted  the  affected  elegance  of  his  pred- 
ecessors, their  nervousness,  their  conventional 
agitation  and  the  poverty  of  their  musical  re- 
sources, by  a  cordial  sincerity,  a  pathetic  sen- 
sibility, an  ardent,  noble  inspiration,  and  a 
wealth  of  technical  invention  that  place  him 
first  among  our  symphonists.  The  majestic 
^Symphonic  fantastique*  and  the  terrifying 
*  Requiem*  bespeak  the  excellence  of  his  descrip- 
tive genius  and  lyric  ability;  the  beautiful  *En- 
fance  du  Christ,*  calm  and  peaceful  as  a  fresco, 
shows  us  what  a  tender,  delicate  painter  he  can 
be,  but  it  is  in  the  ^Damnation  de  Faust,*  and 
even  more  so  in  the  ^Troyens,*  that  his  full 
talent  manifests  itself.  In  these  works  he  is  no 
less  compassionate  than  severe.  ^  He  Seemed  to 
have  inherited  from  Gluck  a  majestic  and  tragic 
simplicity  in  expressing  the  griefs  or  hopes  of 
mankind.  He  was  known  as  a  trembling  ob- 
server, an  ardent,  audacious  delineator  of  the 
nature  which  he  understood  how  to  portray 
with  a  thousand  daring  orchestral  strains  then 
unknown,  and  we  behold  him  posing  as  a  de- 
picter  of  the  the  human  heart  ^ 

Underestimated  during  his  lifetime,  Berlioz 
nevertheless  ruled  the  future  of  French  music. 
If  he  did  not  inspire  those  who  came  after  him, 
at  least  the  example  of  his  work  impelled  them 
to  turn  to  nature  and  to  life.  Thus  it  was  with 
Felicien  David,  composer  of  'Le  Desert,*  that 
melancholy,  expressive  work,  with  Ambroise 
Thomas  and"  Oiarles  Gounod,  the  author  of 
*Faust*  and  of  *Mireille,*  a  pleasing  musician 
with  an  easy,  attractive  style,  and  of  whom  Al- 
fred Bruneau  said  that  «he  had  created  a  Ian- 
gauge  of  tenderness  that  was  deeply  agitating.* 

Finally  came  the  admirable  Bizet,  another 
undervalued  genius.  The  genuine  candor,  vi- 
vadty,  daring,  passion  and  sincerity  that  gave 
the  French  mind  its  individuality,  fell  to  the 
lot  of  the  composer  of  *  Carmen.*  But  it  was 
only  at  his  death  that  these  were  observed,  and 
it  was  a  tardy  enthusiasm^  that  was  shown  for 
the  scores — masterpieces  indeed — of  'Carmen,* 
wherein  brilliancy  and  dramatic  truth  abound, 
and  of  'L'Arlesienne,*  which  breathes  of  tender- 
ness and  life. 

Two  movements  to  which  French  music 
owes  some  of  its  most  beautiful  strains  seem 
to  have  been  simultaneously  under  way  during 
the  last  25  years  of  the  century.  The  one,  illus- 
trated by  names  that  are  justly  celebrated  and 
popular,  is  characterized  by  the  advancement 
of  dramatic  music;  the  other,  perhaps  more 
glorious,  although  less  well  known,  is  the  re- 
vival in  France  of  the  symphony.  The  excel- 
lence of  the  former  was  attained  through  the 
efforts  of  Reyer,  Massenet,  Saint-Saens,  and 
later  still  through  the  labors  of  Bruneau,  Gus- 
tave  Charpentier,  Leroux  and  Erlanger,  whereas 
the  latter  movement  has  been  immortalized  by 
the  names  of  Cesar  Franck,  of  Lalo  and  of  Cha- 
brier,  while  Vincent  dTndy,  Paul  Dukas,  Guy 
Ropartz,  and  a  few  others  have  made  its  in- 
fluence felt  down  to  date. 

In  the  Hne  of  dramatic  music  few  countries 
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have  been  able  to  show  such  a  diversity  of  tem- 
peraments, and  this  is  attested  by  the  efflores- 
cence of  the  works  that  have  rendered  the 
French  lyric  stage  peerless.  To  be  sure,  these 
great  operatic  composers  could  not  all  boast  of 
being  innovators;  some  yielded  complacently 
enough  to  the  exigencies  of  a  public  that  loves 
ease  above  all  else,  while  others  were  powerless 
to  withstand  those  influences  by  which  their 
individuality  was  sometimes  circumscribed. 

It  is  in  this  sense  that  Reyer  may  be  said  to 
have  been  tiie  first  disciple  of  Richard  Wagner 
in  France.  While  it  is  true  that  the  author  of 
*Sigur4*  a  sincere,  energetic  musician,  seems 
to  have  inherited  from  Wagner  and  Berlioz,  as 
also  from  other  sources,  a  love  of  pathetic 
sonority,  dramatic  passion  and  picturesque  col- 
oring, he  is  nevertheless  an  essentially  French 
composer.  If  he  has  not  Wagner's  decided  Ger- 
man labyrinthian  scope  and  the  heroic,  master- 
ful touch  which,  at  times,  cause  the  master- 
pieces of  this  genius  to  assume  titanic  propor- 
tions, he  tempers  his  romantic  tendencies  by  a 
thoroughly  French  sens^  of  equilibrium  and 
equipoise.  Moreover,  whatever  Reyer  may  lack 
in  the  way  of  grandeur,  he  makes  good  in  that 
of  sense  and  clearness.  The  score  of  ^Salamm- 
bo,*  emotional,  strong  and  remarkably  well 
carried  out,  is  a  most  eloquent  example  of  the 
order  that  he  knows  so  well  how  to  preserve 
in  his  noble,  forceful  lyricism. 

rf,  like  Wagner,  RJeyer  desires  to  impress 
and  to  affect,  Massenet  seeks  only  to  captivate, 
which  he  does  by  easy  means.  Diffuse,  sensi- 
tive, elegant  and  refined,  he  appears  as  the  re- 
storer of  gallant  music,  the  best  musical  inter- 
preter of  delicacy  and  grace.  *Manon,*  ^Esclar- 
monde,*  ^Thais*  and  *Ariane'  manifest  the 
skill  with  which  he  portrays  the  charm  and  the 
sensualism  of  love.  His  talent,  however,  is 
rather  meagre.  Although  deeply  appreciative 
of  the  eloquence  of  melody,  he  is  hardly  a  sym- 
phonist.  He  sings  and  the  orchestra  dutifully 
sustains  his  song.  With  the  exception  of 
*Marie-Madeleine,*  which  is  perhaps  his  most 
beautiful  work,  his  operas  seem  to  be  princi- 
pally suites,  although  often  exquisite  ones,  of 
«accompanied  airs.» 

On  the  other  hand,  Camille  Saint-Saens,  who 
is  a  symphonist  in  the  fullest  sense  of  the  word, 
likewise  belongs  to  one  and  the  other  of  the 
summary  classifications  heretofore  indicated.  A 
fascinating  technician,  conducting  with  rare 
power  and  marvelous  presence  of  mind  that 
many- voiced  instrument,  the  orchestra,  he  has 
some  of  the  finest  qualities  of  the  dassic 
French  mind:  clearness,  proportion,  and  will. 
He  may  be  accused  of  lacking  the  spirit  and 
adventurous  freedom  that  is  generally  peculiar 
to  men  of  genius  and,  reasonably  enough,  he 
may  also  be  said  to  be  more  scientific  than  pas- 
sionate or  humane,  but  he  is  none  the  less  a 
master. 

In  the  *  Symphonic  en  Ut  avec  orgue,*  and 
in  some  of  his  symphonic  poems — expressive 
forms  to  which  he  was  for  a  long  time  de- 
voted—he  gave  forth  his  full  power,  and  we  ad- 
mire the  breadth  and  ease  of  his  constructive 
and  logical  ability.  In  ^Henry  VIII.*  and  *Sam- 
son  et  Dalila'  .he  is  the  ardent  dramatic  com- 
poser who,  with  consummate  skill,  places  the  ex- 


pressive resources  of  the  symphony  at  the  serv- 
ice of  theatrical  action.  Saint  Saens  deserves  to 
be  called,  above  all,  a  great  harmonist. 

But  the  mention  of  these  three  great  names 
that  reflect  such  honor  upon  our  dramatic 
music  at  once  calls  up  others,  as,  of  late  years, 
there  have  been  many  able  contributors  to  this 
very  French  form  of  lyric  art  Alfred  Bruneau, 
the  austere,  pathetic  composer  of  *Messidor,* 
*L'Attaque  du  Moulin*  and  *L'Ouragan*;  Gus- 
tave  Charpentier,  to  whom  we  are  indebted  for 
^Louise'  and  those  beautiful  symphonic  pages 
of  the  ^Vie  du  Poete*  and  the  ^Impressions 
dTtaUe,*  impregnated  them  with  a  vivid,  real- 
istic romanticism;  Bourgault-Ducoudray,  Lc- 
roux,  P.  L.  Hillemacher,  Vidal  and  many  others 
have  devoted  their  splendid,  expressive  talents 
to  the  French  lyric  stage. 

But,  side  by  side  with  the  advancement,  how- 
ever glorious,  of  lyric  drama,  came  the  mag- 
nificent revival  of  the  symphony  in  France. 
Whilst  the  dramatic  composers  were  contrib- 
uting to  the  stage  beautiful  works  which,  pre- 
sented in  the  effective  setting  of  light  and  deco- 
ration, imparted  to  the  plastk  art  a  share  of 
their  expressiveness,  there  a^ipeared  on  the 
scene  Cesar  Francl^  a  man  of  simple,  calm, 
emotional  g^enius.  Although  in  his  day  he  also 
wrote  the  memorable  dramatic  poems  ^Ruth,' 
^Reoecca^'  and  ^Les  Beatitudes,*  that  were  pure 
and  luminous  as  the  Gospels,  Cesar  Fra&ck  en- 
nobles and  simplifies  music  by  restricting  its 
horizon  to  the  human  heart  If  he  robs  it  of 
some  of  the  picturesque  descriptiveness  that  is 
one  of  its  most  attractive  charms,  it  is  to  render 
it  more  sensitive,  more  humaae,  more  chaste,  it 
is  the  better  to  harmonize  it  with  the  misery, 
the  hope,  the  blighted  aspiration  of  a  soul 
straining  after  the  infinite.  All  the  woes,  all 
the  joys  that  in  turn  caa  depress  or  animate 
the  heart  of  a  man,  when  he  is  a  believer  and 
a  genius  combined,  are  described  by  Pascal  in 
a  few  lines  which,  to  perpetuate  them,  Cesar 
Franck  put  to  music.  He  wrote  a  sonata, 
selections  for  organ  and  piano,  a  quartette, 
and  a  quintette,  all  exhaling  passion,  grief  and 
faith,  also  a  Symphonie  and  Chorals  which  are 
ardent,  despairing,  divine  and  may  be  said  to 
be  admirable  dramas  without  words. 

This  power  of  symphonic  expression  that  in- 
dicates Cesar  Franck's  masterful  talent,  char- 
acterizes the  work  of  two  other  composers, 
Edouard  Lalo,  and  later,  Chabrier,  who,  like 
Franck,  were  not  duly  recognized  in  their  own 
time.  Lalo's  *  Symphonie  espagnol*  and  *Na- 
mouna,*  and  Chabrier's  ^Gwendoline  et 
Briseis*  attest,  under  different  temperaments, 
marvelous  polyphonic  richness.  Saint-Saens, 
Lalo  and  Chabrier  were,  it  seems,  the  first  in 
France  to  extend  to  the  stage  that  new  form 
of  lyric  expression  wherein  the  orchestra  be- 
comes not  the  complement  of  song,  but  the  very 
soul  of  the  production. 

Cesar  Franck's  excellent  artistic  perceptioii* 
the  serenity  of  bis  life  and  the  philosophical 
example  of  his  work  were  no  less  ennobling* 
in  their  influence  than  was  his  musical  genius* 
and  to  all  who  have  approached  him  this  mas- 
ter bequeathed  some  of  his  earnestness,  his 
depth,  his  discipline  and  his  dignity.  They  have 
inherited  his  faith  in  pure  music,  and  to-day 
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thty  zealously  propagate  French  symphonic  tra- 
dition, on  the  stage  as  well  as  in  concert  Vin- 
cent d'Indy,  the  most  faithful  of  all  to  these 
teachings,  has  elicited  applause  for  ^Fervaal' 
and  ^Wallenstein,'  strong,  serious  works  in 
which  musical  power  equals  character.  To 
Guy  Rcpartz  we  are  indebted  for  Psalms  and 
a  fine  Symphonie.  Paul  Dukas,  the  most 
personal,  has  pushed  orchestral  science  and  the 
power  of  independent  musical  expression  to  the 
extreme  limit.  In  his  ^Apprenti  Sorder,^  whidi 
is  dazzling,  abstruse  and  heavy,  intelligence 
edipses  sentiment 

Howerer,  it  were  rash  to  claim  that  the 
ktest  French  music  still  bears  the  impress  of 
Cesar  Franck's  moral  and  technical  influence. 
On  the  contrary,  it  displays  a  brilliant  individ- 
uality and  a  contempt,  lucky  at  times,  for  the 
traditions  of  the  masters.  Of  all  these  musi- 
dans,  the  strongest  the  only  one  who  now  de- 
serves notice,  is  Claude  Debussy,  whose  ar- 
dent, subtle,  expressive  music  is  that  of  a  pagan 
and  a  sensualist  quite  destitute  of  humanity, 
as  understood  by  Beethoven;  it  excites  more 
sentiment  is  more  penetrating  and  more  mys- 
terious than  any  others  and  seems  to  assimi- 
late the  bewitching  charms  of  nature  that  it  so 
adutirably  reveals.  ^L'Apres-midi  d'un  Faune' 
and  ^Pelleas  et  Melisande'  represent  two  impor- 
tant dates  in  the  history  of  French  music,  and 
will  probably  prelude  a  renaissance  of  the  de- 
scriptive music  in  which  France  has  ahvays 
excelled. 

Bibliography. — Coquard,  ^De  la  musique  en 
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Paul-Louis  Garnier. 

Z4«  France— The  •  Drama.  Dramatic  art, 
more  than  any  other,  is  the  reflex  of  its  time 
and  surroundings  and  the  mission  of  the  stage 
has  ever  Keen  to  reproduce,  after  dulv  magni- 
fying them,  those  sentiments  and  ideas  that 
have  exerted  the  strongest  influence  over  the 
mind  of  a  people  at  each  successive  period  of 
its  history.  This  has  been  the  case  in  France, 
as  elsewhere,  and  to  follow  the  evolutions  of 
the  French  drama  is  to  trace  those  of  French 
Bodety  itself. 

In  the  Middle  Ages  mysticism  and  religion 
were  the  foundation  of  popular  life,  hence  the 
stage  was  eminently  religious  and  its  tnys- 
teries  and  miracle  plays  depicted  Scriptural  leg- 
ends and  the  Passion  of  Jesus  Qirist  But 
by  degrees,  profane  life  reasserted  itself  and 
engendered  the  Gallic  spirit  pervading  the  al" 
iegorical  satires  and  moralities.  The  gay  farce, 
^L'Avocat  Patfaelin,'  is  a  standard  model  of 
this  style. 

The  Renaissance  being  the  revival  of  antique 
types,  dramatic  themes  were  thenceforth  taken 
from  Greek  tragedy  and  Latin  comedy  instead 
of  the  Bible,  and  this  revolution  begun  by  Jo- 
delle  and  Robert  Gamier  in  the  i6th  century, 
was  carried  into  the  17th  first  by  Rotrou  and 
then  by  Corneille,  being  finally  completed  by 
]Racine  and  Moliere. 

Corneille,  sublime  and  bold,  adapts  himself 
but  poorly  to  the  rules  set  down  by  Aristotle, 


especially  the  three  unities,  but  Racine,  grace- 
ful and  pleasing,  conforms  to  them  wonderfully 
well  Cussicism  is  largely  made  up  of  efface- 
ment,  if  not  servility,  and  is  quite  satisfied  to 
clothe  modern  characters  in  antique  raiment 
It  bids  the  contemporaries  of  the  great  king, 
the  simple,  rugged  heroes  of  Corneille  and  the 
delicately  complex  heroines  of  Racine  express 
themselves  in  the  alexandrines  of  the  classic 
stage  and  presents  the  psychology  of  great 
chieftains  and  their  love  in  the  guise  of  Greek 
and  Roman  fable. 

Moliere  portra3rs  perhaps  even  more  vividly 
the  period  in  which  he  lived.  His  comedy 
wears  a  mask,  his  most  extravagant  farces  are 
but  a  shield  for  the  heaviest  tragedies.  Do- 
mestic troubles,  conflicting  interests  or  opin- 
ions, the  delineation  of  the  most  unbridled  pas- 
sions or  the  vilest  conceits  are  presented  to  us 
in  a  medium  whose  effect  it  is  to  emphasize 
contrast:  his  work  is  in  chiaroscuro  and  he 
exaggerates  in  relief  the  vices  he  holds  up  to 
view.  An  Alceste,  a  Harpagon,  a  Tartufe  or 
an  Argan  can  readily  evoke,  as  the  poet  says : 

Cette  m&le  gaiety  si  triste  et  si  profonde 

Que  lorsQtt'on  vient  d'cn  rire  on  en  devrait  pleurer 

(A.  de  Mussar), 

The  i8th  century,  although  rich  in  ideas, 
was  poor  in  dramatic  authors.  The  prescribed 
form  of  ancient  art  was  disappearing  and  the 
new  form  had  not  yet  been  established.  Vol- 
taire's tragedies  lacked  strength  and  his  come- 
dies were  purposeless.  Classicism  became  ex- 
tinct Shakespeare,  whose  plays  were  only 
clumsily  adapted  by  Ducis  and  Voltaire,  was 
no  better  understood  by  the  public  than  by 
his  translators.  Sedaine  and  Diderot  were  hap- 
pier in  their  bourgeois  comedies  and  showed  a 
tendency,  albeit  an  awkward  one,  toward  society 
comedjr  by  showing  up  the  social  and  political 
condibons  of  the  day,  the  enactment  of  the 
great  bour^ts^  comedy. 

Histrionic  literature,  as  well  as  all  other 
kinds,  helped  to  pave  the  wajr  for  the  French 
Revolution.  In  spite  of  the  Censure,  Beaumar- 
chais  attacked  those  men  who  «have  taken  the 
trouble  to  be  bom,  but  nothing  more,»  and,  in 
the  imperishable  character  of  «Figaro,»  im- 
mortalized a  type  of  the  populace  which  had 
fallen  to  be  so  little  and  had  just  begun  to  de- 
mand their  old  position. 

During  the  revolutionary  disturbance  the- 
atrical representations  were  an  additional  spur 
to  revolt  and  Marie  Joseph  Ch6nier(  a  drama- 
tist of  the  hour,  endowed  his  heroes  with  the 
souls  of  sans-coulottes.  Toward  the  end  of 
the  Republic  and  under  the  First  Empire  the 
drama  in  France  was  neglected  as  an  art;  it 
failed.  The  scene  of  tragedy  was  far  greater 
and  more  real;  it  was  shifted  to  the  battle- 
fields of  Russia  and  Germany.  Some  very  ac- 
ceptable comedies  were  written  by  Andrieux, 
Collin  and  d'Harville,  but  there  was  not  one 
original  writer  of  great  drama. 

To  the  19th  century  was  reserved  the  glory 
of  seeing  a  new  form  of  dramatic  art  arise. 
The  influence  of  foreign  literature  triumphed 
over  the  classical  conventions;  Shakespeare  and 
Byron,  Goethe  and  Schiller  were  set  up  against 
Corneille  and  Racine.  Unheard-of  liberties 
were  taken;  paraphrasing  such  as  Delille's  was 
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scorned;  a  spade  was  called  a  spade,  and  that 
without  any  apology.  Of  course,  such  innova- 
tions raised  a  storm.  Alfred  de  Vigny  was 
hissed  for  his  unvarnished  translation  of 
Othello,  and  Hugo  was  severely  upbraided  for 
daring  to  mention  the  ^private-staircase^  in 
the  first  lines  of  *Hernani.* 

Hence  the  necessary  reaction  of  romanti- 
cism. Tragedy  was  replaced  by  drama,  the 
old  notion  of  the  unities  of  time  and  place 
was  cast  aside,  only  the  unity  of  action  being  re- 
tained, and  heroes  were  borrowed  from  mediae- 
val legends,  the  banks  of  the  Rhine,  the  myste- 
ries of  Venice  or  the  romancer os  of  Spain.  A 
Ruy  Bias  or  an  Esmeralda,  a  Ruy-Gomez  or  a 
Lucretia  Borgia  was  brought  forward  and  in 
some  of  deMusset's  fanciful  creatioiis  could  be 
traced  the  dim  outlines  of  a  Perdita  or  a  Ma- 
rianne. Nor  was  this  all;  contemporary  life 
was  mirrored  in  certain  Proverbei,  the  *  Ca- 
price, II  ne  faut  jurer  de  Rien'  and  in  Alexan- 
der Dumas'  'Antony.* 

From  that  time  onward  all  varieties  of 
drama  were  presented  in  uninterrupted  suc- 
cession, but  the  kind  that  appealed  most  strong- 
ly to  the  public  was  that  which  depicted  con- 
temporary society.  Emile  Augier  pictures  to 
perfection  the  spirit  of  the  French  bourgeoisie 
from  1830  to  1870,  the  business  man  being  por- 
trayed in  the  'Effrontes*  or  in  *Maitre  Gu6rin,' 
and  the  absurdl]^  vain  in  the  character  of  M. 
Poirier,  while  in  ^Vautrin'  and  'Mercadet^ 
Balzac  holds  up  to  view  the  parasites  of  mod- 
ern society. 

Belonging  to  our  own  day  and  side  by  side 
with  Sardou,  who  is  admirable  in  stage  tech- 
nique but  only  mediocre  as  a  psychologist,  and 
Labiche,  who  is  a  skillful  and  finished  writer 
of  vaudeville,  is  Alexandre  Dumas,  Fils,  who 
strikes  out  into  problem  plays.  The  problems 
that  are  stirring  society  to  its  very  depths  are 
exploited,  discussed  and  analysed;  the  lime- 
light is  thrown  upon  the  social  status  of  the 
courtesan,  the  illegitimate  child  and  the  girl- 
mother,  the  worldmg  and  the  prostitute.'  The 
stage  begins  to  act  as  though  it  meant  grad- 
ually to  get  a  hold  on  public  opinion  and  to 
bring  about  reforms  in  legislation  and  morals. 

This  last  mentioned  style  of  dramatic  art 
is  daily  gaining  ground  and  is  being  strongly 
encouraged. 

However,  it  is  by  no  means  the  only  kind 
patronized.  Indeed,  rarely  has  there  been 
found  in  the  history  of  French  letters  a  larger 
or  a  worse  variety.  Seldom  have  brutality  and 
bestiality  been  more  highly  indulged  than 
in  the  wrestling  matches  of  so-called  athletes 
and  boxers  and  even  bull-fights  where  the 
aesthetic  and  dramatic  character  is  supposed  to 
predominate.  Seldom,  too,  does  one  come  upon 
literature  inferior  to  that  of  the  concert-caf6s 
or  of  certain  vaudevilles  where  all  the  author's 
genius  has  expended  itself  in  combining  sug- 
gestive deshabille  with  ribald  joke  and  indeco- 
rous acting.  Far  too  many  look  upon  black- 
guardism as  the  ne  plus  ultra  of  dramatic  art 
and  some  works,  although  abounding  in  humor, 
do  not  escape  this  ban.  But  these  new  theat- 
rical fashions  which,  it  must  be  admitted,  arc 
of  foreign  origin,  are  certainly  not  among  the 
greatest  boons  conferred  by  the  craze  for 
copying  foreign  models. 


However,  in  them,  the  undesirable  element 
is  merely  superficial.  Our  theatrical  men  have 
never  been  more  concerned  with  the  questions 
of  the  hour  nor  more  bent  upon  catering  to 
the  public  taste.  For  every  light  operetta  and 
amusing  vaudeville  performance  we  have  ten 
heavy  plays  that  cause  one  to  think,  that  start 
ideas  and  are  leading  toward  a  radical  reform. 
If  divorce  has  given  rise  to  a  few  humorous 
works  it  has  been  the  theme  of  a  great  many 
serious  ones  wherein  its  advantages  and  its 
dangers  have  been  exploited.  We  have  Paul 
Herview  showing  in  the  *Loi  de  THommc'  and 
the  'Tenailles*  woman's  present  state  of  sub- 
jection; Abel  Hermant,  Emile  Fabre  and  the 
Brothers  Margueritte,  the  ones  inimical  and 
the  others  favorable  to  the  reform,  showing  us 
the  family  irremediably  divided  and  human 
personality  emandpaLed  and  reclaimed. 

Or  again  we  have  Frangois  de  Curel  telling 
119  in  the  ^Repas  du  Lion^  of  the  bitterness  of 
social  strife  and  in  the  ^Nouvelle  Idole^  of 
the  beauty  and  severity  of  science.  Then,  in 
his  *Avari6s*  and  *Avortment,*  Brieux  sets 
forth  the  great  medico-social  problem,  daring 
to  excuse,  perhaps  even  to  justify,  the  killing 
of  the  unborn  infant  whose  comtng  into  the 
world  would  bring  naught  save  shame  and  mis- 
ery to  its  mother  and  itself,  while  in  the  *Robe 
rouge^  the  Pharisaism  of  human  justice  is  chal- 
lenged. On  all  sides  society  is  being  sum- 
moned to  the  theatrical  bar.  Again  the  drama 
*Biribi*  depicts  a  revolt  against  the  peniien- 
ciers  militaires  and  the  compagnies  de  discip- 
line; the  popular  verdict  passed  upon  the  play 
determined  the  enactment  of  a  reform  of  the 
law  as  to  these  compagnies  discipUnaires. 

A  further  character  of  this  dramatic  rtform 
apart  from  the  varied  and  conflicting  opinions 
it  has  excited,  is  that  foreigners  have  been 
given  generous  recognition.  The  French  pub^ 
He  has  made  the  acquaintance  of  Ibsen,  Tolstoi 
and  Gehrardt  Hauptmann,  and  under  the  tni- 
pulse  of  younger  men  Anthony,  Kinfe  Lear  and 
Julius  Oesar  have  been  retranslated,  fitted  for 
the  modern  stage  and  have  shown  the  French 
public  a  new  and  hitherto  unknown  Shake- 
speare. Marvellous  stage-settings — an  imita- 
tion of  English  excess — form  the  frame  in 
which  the  characters  of  these  masterpieces 
move  and  live,  but  for  the  historian  their  in- 
terest is  that  each  drama  is  a  revelation  to  the 
public  of  a  new  and  foreign  spirit 

Judging  from  the  present,  the  future  of  the 
French  stage  may  be  easily  conjectured.  At 
no  other  time  has  it  manifested  such  efferves- 
cence, such  vitality,  and  the  French  world  at 
large  is  subject  to  no  more  powerful  influence 
than  that  exerted  over  it  by  the  stage.  It  is 
the  chief  literary  expression  of  our  time  and 
bids  fair  to  remain  so  for  long.    See  Drama. 

Bibliography. — Caro,  ^Richelieu  und  das 
franzosische  drama*  (iSpi^ ;  Cunllffc,  *Early 
French  Tragedy*  (1903);  Doumic,  ^Dc  Scribe 
a  Ibsen*  (1896):  Larroumet,  ^Etudes  d'histoire 
et  de  critique  dramattques*  (1892) ;  Lc  Roy, 
^L'aube  du  theatre  romantique*  (1904):  Mat- 
thews, ^French  Dramatists  of  the  19th  Century* 
(i88n;   ^Development  of  the  French  Drama* 

GirSTAVE  RODltlGUSS. 


Digitized  by 


Google 


FRANCK-THE  ARMY  AND  NAVY 


15.    Fwmce— The  Army  and  Navy.    The 

President  of  the  Republic  controls  all  land  and 
sea  forces.  He  appoints  officers  of  all  grades 
and  presides  over  the  council  of  national  de- 
fense, which  includes  the  President  of  the  Cab- 
inet Council,  the  Minister  of  War  and  Minis- 
ter of  the  Navy  with  their  chiefs  of  staff,  the 
Minister  of  Foreign  Affairs  and  the  Minister 
of  Finance. 

Military  expenses  are  annually  estimated  in 
the  budget  (a  statement  of  national  income  and 
expenditure),  and  in  1906  they  amounted  to 
718^690,800  francs  for  the  War  and  325,000,000 
for  the  Navy  Department 

THE  ARMY. 

The  Minister  of  War  is  the  head  of  the 
administration  of  the  Army.  He  is  assisted 
by  a  general  staff  comprising  four  departments, 
devoted  respectively  to  mobilization  and  general 
organization,  the  investigation  of  foreign  ar- 
mies and  of  the  theatres  of  operation,  arnay  in- 
struction and  military  operations  and  military 
transportation;  and  three  sections,  namely,  the 
staff  personnel,  the  historical,  and  the  African 
section. 

A  geographical  service  insures  the  making 
and  publishing  of  topographical  maps  dealing 
with  France,  Algeria  and  foreign  countries. 

The  chief  of  staff  is  assisted  by  three  im- 
mediate subordinates,  one  of  whom  conducts 
the  geographical  service. 

Tke  Central  AdnUnistraiion  of  the  Army 
includes  the  several  branches  of  the  War  De- 
partment: infantry,  cavalry,  artillery,  engineer- 
ing, administrative  services,  tiie  «powders  and 
saltpeters,*  medical  service,  colonial  troops  and 
the  controle  service,  which  verifies  ministerial 
orders,  decrees,  etc.,  for  the  entire  service. 

In  the  study  and  investigation  of  plans  and 
reforms  the  Minister  is  still  further  assisted 
by  several  technical  boards,  committees  and 
sections.  He  is  president  of  the  Conseil  supi* 
rieur  de  la  guerre  (a  board  that  deliberates  on 
questions  of  mobilization,  concentration,  sup- 
plies, etc.),  the  vice-president  being  the  com- 
mandant selected  from  the  principal  groups 
d'armees  (i.  e,  all  the  armies  operating  in  one 
theatre  of  war  and  under  the  supreme  com- 
mand of  one  general),  the  other  members  of 
the  board  consisting  of  eight  generals  with  high 
commands  in  mobilization,  and  also  the  chief 
of  the  general  staff. 

The  Army  comprises  the  active  army  and 
its  reserve,  flie  territorial  army  and  its  colo- 
nial troops. 

Recrmtment — Every  Frenchman  owes  his 
country  personal  military  service  which  is 
equal  for  alL  It  is  of  25  years'  duration,  two 
of  which  must  be  spent  in  the  active  army,  11 
in  the  reserve  of  the  active  army  (with  two 
calls  to  four  weeks'  drilling) ;  six  in  the  ter- 
ritorial array  (one  call  to  15  days),  and  six 
years  in  the  reserve  of  the  territorial  army  (one 
call  to  one  day). 

Annually,  all  young  men  who,  before  Jan- 
uary I  have  completed  their  20th  year,  are 
called  to  the  army.  Those  who  are  or  who 
have  become  unfit  for  armed  service  arc  class- 
ified in  the  services  auxiliaires  (any  services  pcr- 
formable  by  noncombatants)  and  are  assigned 
to  duty  in  the  dipdts  du  territoire,  in  the  de- 


partments, in  the  artillery,  engineering  and  tn- 
iendanee  establishments,  etc. 

Besides  those  summoned  to  enter  the  serv- 
ice the  army  counts  a  certain  number  of  re-en- 
listed soldiers.  Corporals,  brigadiers  and  sol- 
diers may  re-enlist  for  one  year,  18  months,  two 
years,  two  and  one-half  years  and  three  years. 
The  noncommissioned  officers  of  the  metro- 
politan or  home  troops  and  all  the  soldiers  of 
the  colonial  troops  may  re-enlist  for  four  or 
five  years,  until  they  will  have  completed  15 
years  of  service. 

Territorial  Organization. — ^With  a  view  to 
the  recruitment,  mobilization,  organization  and 
assignment  of  troops,  France  is  divided  into 
19  «military  districts*  numbered  from  i  to  20 
(Algeria-Tunis  being  the  19th).  The  head-, 
quarters  are  at  (i)  Lille;  (2)  Amiens;  (3) 
Rouen;  (4)  Le  Mans;  (5)  Orleans;  (6)  Cha- 
lons; (7)  Besancon;  (8)  Bourges;  (9)  Tours.; 
(10)  Kennes;  (11)  Nantes;  (12)  Limoges; 
(13)  Clermont-Ferrand;  (14)  Lyons;  (15) 
Marseilles;  (16)  Montpelier;  (17)  Toulouse; 
(18)   Bordeaux;   (19)  Algiers;   (20)  Nancy. 

Paris  and  Lyons  are  the  seat  of  special 
military  government. 

Each  of  these  military  districts  (except  the 
19th)  IS  subdivided  into  eight  smaller  districts 
(four  in  the  6th  and  20th),  each  of  which  cor- 
responds to  an  active  regiment,  a  regiment  of 
reserves  and  a  territorial  regiment  of  infantry. 
Each  regiment  has  a  permanent  place  for 
mobilization,  where  the  men  required  for  active 
service  meet  and  where  the  regiment's  supplies 
and  rolling  stock  are  kept.  It  draws  its  re- 
servists from  a  certain  limited  district  which 
is  its  regional  subdivision  for  reserves. 

With  a  few  exceptions  France  is  divided 
into  as  many  of  these  sub-districts  as  there  are 
units  of  organization  in  each  arm  (145  for 
the  active  infantry,  reserve  and  territorial  regi- 
ments). 

In  every  regional  sid>divtsion  a  recruiting 
bureau  directs  the  men  of  the  reserve  and  of 
the  territorial  army,  assembles  them  for  drill 
and  stmunons  them  for  mobilization. 

The  military  districts  answer  as  regional 
subdivisions  of  reserves  for  their  brigade  d*ar- 
tiUerie  (two  regiments  to  each  corps  except 
the  6th) ;  the  cavalry,  engineering,  light  in- 
fantry and  zouaves  have  special  limited  subdi- 
visions. 

Hierarchy  and  Recruitment  of  Officers.— -^o 
one  can  be  admitted  to  a  grade  unless 
some  form  of  militiry  duty  be  connected  with 
it;  the  duty  is  distinct  from  the  grade.  Colo- 
nels make  appointments  to  the  rank  of  corporal 
or  brigadier  and  petty  officer  (sergeant,  ser- 
geant-major and  adjutant  in  the  infantry  and 
engineering;  sergeant,  sergeant-major  and  ad- 
jutant in  the  other  arms).  Officers  are  pro- 
moted by  order  of  the  President  of  the  Repub- 
lic. 

Officers  are  recruited  (i)  From  the  petty 
officers  admitted  after  competitive  examina- 
tions to  the  military  schools  of  St.  Maixent  for 
the  infantry,  Saumur  for  cavalry,  Versailles  for 
artillery,  engineering  and  the  train,  and  who. 
after  a  year  these  schools,  pass  a  successful 
graduation  examination.  (2)  From  the  young 
men  who,  after  a  competitive  examination,  are 
admitted  to  the  Polytechnic  (artillery  and  en- 
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gineering)  and  the  School  of  St.  Cyr  (infantry 
and  cavalry),  and  who,  before  entering  these 
schools  will  have  finished  a  year's  service  in 
the  regiment. 

The  officers  of  the  reserve  of  the  active  army 
are  recruited  from  the  young  men  admitted  to 
certain  schools — the  Ecoles  forestieres  for 
training  administrators  of  the  forests  belong- 
ing to  the  state  and  to  the  communes;  the 
Ecole  des  tnanufactures  for  training  private 
engineers  and  manufacturers ;  the  Ecole  des 
'  mines,  which  cannot  be  entered  save  after  a 
-  stage  in  the  Polytechnic  and  the  Ecole  des  Ports 
et  Chaussees  (in  which  former  Polytechnic  stu- 
dents are  prepared  for  civil  engineering)  and 
after  having  completed  a  year's  service  in  a 
regiment,  and  also  from  those  of  the  contin- 
igent  who,  agreeing  to  take  three  supplementary 
periods  of  training  during  their  stay  in  the  re- 
serve, submit  to  a  competitive  examination  at 
the  end  of  their  first  year  of  service.  The  stu- 
dents then  follow  a  special  six  months'  course 
in  the  regiment,  and  if  at  its  completion  th^ 
pass  a  successful  examination,  they  finish  their 
fourth  year  of  service  as  officers  of  the  reserve. 

In  time  of  peace,  promotion  in  the  active 
afmy  is  made  in  the  following  manner:  all 
sub-lieutenants  having  held  that  office  for  two 
years  become  lieutenants.  The  promotion  is 
made  one-third  by  selection  and  two-thirds  by 
seniority  for  the  rank  of  captain,  and  half  by 
selection  and  half  by  seniority  for  the  rank  of 
major  of  infantry  or  major  of  artillery.  To 
the  higher  grades,  those  of  lieutenant-colonel, 
colonel,  major-general  and  lieutenant-general* 
promotion  is  by  selection. 

Malie-up  of  the  Active  Army, — ^The  active 
army,  comprises  metropolitan  or  home  and  colo- 
nial troops.  It  has  a  total  strength  of  about 
28,000  officers  and  assimiles  (i,  e.  noncombat- 
ants  ranking  as  officers),  528,000  corporals  and 
privates  and  123,000  horses. 

The  gendarmerie  is  24,000  strong;  the  in- 
fantry about  350,000;  the  cavalry  60,000;  the 
artillery  72,000;  the  engineering  i3,oeo;  the 
train  6,800,  and  the  administrative  troops  are 
14,700. 

At  the  head  of  the  great  tmits  is  the  staff 
of  the  army,  the  first  section  of  which  includes 
no  lieutenants-general  and  22  majors-general, 
on  the  active  list  or  unemployed. 

The  second  section  is  formed  of  generals 
placed  in  the  reserve. 

The  personnel  of  the  staff  service  is  made 
up  of  officers  not  on  the  rolls  of  a  statutory 
organization  (640  at  most  in  time  of  peace) 
who  have  successfully  followed  the  course  at 
the  War  Academy  and  have  received  the  staff 
college  certificate. 

Troops.— Tht  Infantry  is  composed  of  163 
regiments,  of  which  145  are  called  suhdivi- 
stonal,  that  is  to  say,  drawing  their  reservists 
from  one  of  the  regional  subdivisions,  having 
three  battalions  of  four  companies  (some  have 
a  fourth  battalion  with  a  variable  number  of 
companies)  ;  the  18  other  regiments  with  four 
battalions  are  called  regioncd  because,  for  re- 
cruiting purposes,  they  draw  from  a  military 
district. 

The  subdivisional  regiments  have  a  super- 
numerary staff  of  field  officers,  eight  captains 
and   four   lieutenants,    who   contribute   to   the 


officering  of  the  corresponding  regiment  of  th« 
reserve,  30  battalions  of  light  infantry  with  six 
companies  (12  being  Alpine  battalions);  four 
regiments  of  zouaves  with  five  battalions  of 
four  companies,  plus  two  depot  companies ; 
four  regiments  of  Algerian  rifies  with  six  bat- 
talions; two  foreign  l^ions  with  six  battalions; 
five  battalions  of  light  infantry  for  African  serv- 
ice; four  companies  for  the  Sahara  oases; 
four  compagnies  de  discipline  (punishment 
companies) ;  one  regiment  of  the  Paris  fire 
brigade  with  two  battalions  and  six  companies. 

The  regiments  of  metropolitan  infantry  are 
grouped  into  80  brigades  and  40  divisions,  num- 
bered from  I  to  42  (numbers  37  and  38  being 
missing). 

The  Cavalry  comprises  89  regiments  with 
five  squadrons;  13  of  Cuirassiers,  31  of 
Dragoons,  21  of  light  cavalry,  14  of  HussarSr 
six  of  light  cavalry  for  African  service,  and 
four  of  Algerian  cavalry.  The  regiments  sta- 
tioned in  France  constitute  19  cavalry  brigades 
attached  to  the  army  corps  and  eight  independ- 
ent cavalry  divisions  composed  of  two  or  three 
brigades. 

The  Artillery  includes  18  battalions  of  ar- 
tillery having  a  variable  number  of  batteries^ 
the  total  being  113,  and  40  regiments  of  field 
artillery  constituting  20  brigades  (one  to  an 
army  corps),  with  442  mounted,  52  horse  and 
14  mountain  batteries.  The  regiment  numbered 
lowest  in  each  brigade  usually  has  12  mounted 
batteries  forming  two  half  regiments  (with  two 
groups  of  three  batteries  each),  each  assigned 
to  one  of  the  two  divisions  of  the  army  corps. 
The  other  regiment,  which  generally  has  three 
groups  of  three  mounted  batteries  and  one 
group  of  two  horse  batteries,  constitutes  the 
corps  artillery  of  the  army  corps.  Two  horse 
batteries  are  attached  to  each  of  the  eight  in- 
dependent cavalry  divisions.  The  artillery  in- 
cludes, moreover,  10  companies  of  artificers  or 
laboratory  men  and  three  companies  of  work- 
men. 

The  field  batteries  have  four  guns  of 
75m/m.  Besides  the  troops,  the  special  artil- 
lery staff,  assisted  by  administrative  artillery 
officers,  is  destined  for  the  service  of  estab- 
lishments (schools,  arsenals,  etc.). 

The  Engineering  branch  of  the  army  com- 
prises a  special  staff  and  seven  regiments,  six 
of  engineer  soldiers  and  one  of  railroad  en- 
gineers: that  is,  26  battalions,  ao  of  engineer 
sc^diers,  three  of  railroad  engineers,  one  of 
aeronauts,  one  of  telegraph  operators  and  one 
detailed  to  service  in  Algeria.  The  train  in- 
cludes 20  squadrons  of  three  companies.  The 
administrative  troops  consist  of  21  sections  of 
clerks  for  staff  and  recruiting  duty,  25  sections 
of  workmen,  mechanics,  etc.,  and  clerks,  enlisted 
as  such,  for  military  service,  and  25  sections  of 
hospital  orderlies. 

The  Gendarmerie  embraces  27  departmental 
legions  and  the  gendarmerie  of  the  city  of  Paris^ 
which  has  three  battalions  of  infantry  and  four 
squadrons  of  cavalry. 

Besides  the  troops,  must  be  included  the 
personnel  of  the  various  services;  of  the  con-- 
/r^/tf  service  (whose  duty  it  is  to  watch  over 
and  inspect  the  administration  or  the  gesHon)  ; 
the  intendance,  the  medical  service,  the  corps 
of  administrative  officers,  the  veterinarian  oorpSr 
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the  "powders  and  saltpeters,"  military  justice, 
the  interpreters'  corps,  etc. 

Reserve  Troops. — These  comprise  145  regi- 
ments of  infantry  and  three  battalions  formed 
of  the  supernumerary  officers  of  the  145  sub- 
divisional  regiments  of  the  active  army,  and 
the  officers,  corporals  and  privates  of  the  re- 
serve; 30  battalions  of  reserve  chasseurs;  40 
regiments  of  reserve  cavalry;  41  reserve  squad- 
rons; and,  to  each  artillery  brigade,  12  reserve 
batteries,  namely,  216  battalions. 

Colonial  Troops. — ^These  are  connected  with 
tht  War  Office  and  destined,  principally,  for 
the  Colonies.  One  part  constitutes  in  France 
an  organized  army  corps  of  three  divisions. 
The  Colonial  troops  are  distributed  as  follows: 

France:  12  regiments  of  infantry,  three  of 
artillery,  five  companies  of  workmen  and  one 
company  of  artificers  or  laboratory  men. 

IndO'China:  Four  regiments  of  infantry, 
four  of  Tonkinese  rifles,  two  of  Annam  rifles, 
one  battalion  of  Chinese  rifles,  one  of  Cambo- 
dian rifles,  two  regiments  of  artillery  and  two 
mixed  companies  of  workmen  and  artificers. 

Eastern  Africa:  One  regiment  of  infantry, 
three  of  Malagasy  rifles,  one  of  Senejgalese 
rifles,  one  of  artillery  and  two  companies  of 
mixed   workmen. 

Western  Africa:  Three  regiments  of  Sene- 
galese rifles,  one  of  Congo  rifles,  one  battalion 
of  Zinder  rifles,  one  regiment  of  artillery  and 
one  company  of  drivers. 

China  and  China  Reserve:  Two  regiments 
of  infantry,  one  of  Tonkinese  rifles. 

The  Territorial  Army. — The  troops  of  this 
army  may,  when  mobilized,  be  detailed  to  gar- 
rison fortresses  or  fortified  town  posts,  lines  of 
halting-places,  strategic  points  and  coast  de- 
fenses. They  may  also  be  formed  into  brigades, 
divisions  of  the  army  corps  destined  to  remain 
in  the  field,  and  finally  may  be  drafted  as  part 
of  the  active  army. 

The  Infantry  comprises  145  regiments  of 
three  battalions,  that  are  connected  with  the 
active  corps  of  their  subdivision,  seven  battal- 
ions of  light  infantry  with  four  companies  (on 
the  Alpine  frontier)  and  10  battalions  of  zou- 
aves (Algeria). 

The  Cavalry  varies  in  the  number  of  squad- 
rons which  it  allows  to  a  military  district,  there 
being  usually  one  squadron  of  Dragoons  and 
one  of  light  cavalry  and  three  territorial  squad- 
ron? of  light  artillery  for  African  service. 

The  Artillery  in  an  army  corps  consists  of 
two  territorial  groups,  each  corresponding  to 
one  of  the  active  regiments  of  field  artillery^ 
and  15  territorial  groups  of  foot  artillery  dis- 
tributed among  11  military  districts  (on  the 
frontiers  and  seacoasts). 

In  each  army  corps  there  is  also  formed  a 
battalion  of  engineers  and  a  territorial  train 
squadron. 

Finally,  to  these  troops  must  be  added  31 
battalions  of  custom-house  inspectors,  seven 
battalions,  19  companies  and  14  sections  of  cus- 
tom-house inspectors  detailed  to  duty  at  fort- 
resses^ 45  active  companies  and  16  sections  of 
chasseurs  forestiers  (riflemen  recruited,  on  mo- 
bilization, from  the  personnel  of  the  forestry 
department),  and  three  companies  and  25  sec- 
tions of  chasseurs  forestiers  assigned  to  fort- 
re8s  duty. 


THE  NAVY. 

The  Minister  of  the  Navy  is  assisted  hy  a 
general  staff  composed  of  three  sections.  The 
object  of  the  first  is  the  study  of  foreign  naval 
forces  and  coast  defenses.  Among  the  duties 
of  the  second  is  to  arrange  for  the  defense  of 
military  ports,  naval  strongholds,  metropolitan 
and  colonial  coasts,  to  secure  coast  protection 
by  submarine-mines  and  to  look  after  the  tor- 
pedo and  submarine  flotillas.  Finally,  the  third 
section  superintends  the  preparations  for  mili- 
tary and  naval  operations,  the  mobilization  of 
the  fleet  and  all  that  concerns  naval  training. 

Besides  the  general  staff  there  is  a  hydro- 
graphic  service  comprising  seven  sections. 

The  Administration  of  the  naval  forces  in- 
cludes: (i)  The  department  of  the  armed  fleet 
(personnel  and  administrative  services) ;  (2) 
The  building  department  of  the  fleet,  compris- 
ing the  branches  of  naval  architecture,  naval 
artillery,  hydraulics  and  batiments  civils.  We 
must  add  the  departments  of  finance  and  comp- 
tabilite  (accounts),  controle  (keeping  of  muster- 
rolls,  etc.),  navigation  and  maritime  fishing,  and 
the  establishment  called  Invalides  de  la  Marine. 

The  principal  schools  in  which  the  cadres 
and  specialties  are  taught  are:  the  Naval 
Academy,  naval  school,  school  for  midshipmen, 
for  torpedo  gunners,  for  torpedo  officers  and 
engineers  for  sea-coast  practice,  for  practical 
gunnery  and  steerage,  for  armed  seamen,  for 
paymaster  cadets  (administrative),  for  medical 
service,  etc. 

The  Navy  establishments  outside  of  military 
ports  and  navyyards  are  the  foundry  at  Ruelle, 
the  artillery  factory  at  Indret  for  machines  and 
boilers,  and  the  iron  works  at  La  Chaussade. 
Moreover,  the  Navy  places  some  of  its  orders 
with  private  business  concerns. 

Territorial  Organisation. — For  the  adminis- 
trative service  of  ports  and  the  governing  of 
young  men  under  inscription  maritime  (naval 
registration^  the  coast  of  France  is  divided  into 
five  arrondtssements  maritimes,  with  headquar- 
ters at  the  five  military  ports  of  Cherbourg, 
Brest,  Lorient,  Rochefort,  and  Toulon. 

Algeria  and  Tunis  form  a  sixth  naval  dis- 
trict 

Each  arrondissement  is  divided  into  two  or 
three  sub-districts,  the  latter  having  headquar- 
ters at  Dunkirk,  le  Havre,  Cherbourg,  St.  Ser- 
van,  Brest,  Lorient,  Nantes,  Rochefort,  Bor- 
deaux, Marseilles,  Toulon,  and  Corsica. 

Each  sub-district  is  under  a  paymaster,  who 
has  charge  of  the  quartiers,  while  in  each  quar- 
tier  resides  a  passed  assistant  or  assistant  pay- 
master of  the  Navy,  commissioner  of  the  in- 
scription maritime,  who  has  for  his  special 
agents  seamen  exercising  police  duty  in  the 
maritime  domain,  also  coast-guards  and  naval 
gendarmes. 

A  vice-admiral  or  maritime  prefect  is  at  the 
head  of  each  of  the  five  arrondissements  mari- 
times,  his  authority  extending  along  the  coast 
line  of  the  arrondissement  and  over  all  the  de- 
partments represented  within  the  territory  that 
he  governs. 

He  is  assisted  by  a  rear-admiral,  chief  of 
staff  in  charge  of  the  navy-yard,  a  resident  com- 
missioner, a  chief  of  naval  ship-building,  a  chief 
of  hydraulics,  a  director  of  submarine  defenses 
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in  charge  of  torpedoes  and  torpedo-boat  sea- 
coast  defense,  a  director  of  mouvement  du  port 
(f.  e,  of  vessels  entering  and  clearing  of  the 
port),  a  chief  of  artillery  and  a  chief  medical 
officer. 

All  these  officers,  except  the  director  of  ves- 
sels entering  and  clearing  the  port,  form  a  part 
of  the  administrative  council  of  the  navyyard. 

The  navyyards  include  a  central  shipbuilding 
factory,  docks,  dry-docks,  covered  or  uncovered 
ship-yards,  magazines  and  workshops.  They  also 
provide  storage  for  disarmed  or  reserve  ships. 

The  reserve  ships  are  ist,  2d  or  3d  class, 
according  as  their  armament  fits  them  for  set- 
ting sail  in  8,  IS  or  30  days. 

In  each  of  the  five  great  military  ports  is  a 
station  for  reserve  men  and  disponsihlcs  (un- 
attached men)  of  the  navy. 

Sea  Forces. — (a)    Personnel, — ^The  personnel 
is  made  up  of  staffs  and  crews. 

The  staffs  are  composed  of  2,050  naval  offi- 
cers, ^2j  engineers,  153  naval  ship-builders,  27 
hydrographers,  253  paymasters,  344  surgeons, 
54  apothecaries. 

There  are,  moreover,  364  reserve  naval  offi- 
cers. The  crews  comprise  the  officers  of  in- 
ferior rank,  quartermasters,  sailors,  engineers, 
etc.,  numbering  about  53,000  strong  and  assigned 
to  duty  along  various  fines,  viz.:  practical  gun- 
nery, musketry,  steerage,  manceuvring,  carpen- 
try, sailing,  and  caulking. 

Naval  officers  are  recruited  from  four 
sources:  (i)  From  the  naval  school,  into 
which,  after  a  competitive  examination,  young 
men  from  14  to  i8  are  received.  At  the  end  of 
two  years  they  are  named  naval  cadets,  and 
after  a  year  at  sea  become  midshipmen;  (2) 
From  the  Polytechnic,  which  furnishes  four 
midshipmen  a  year ;  (3)  From  the  petty  officers, 
who,  after  an  examination,  are  appointed  en- 
signs; (4)  From  deep-water  captains,  admitted 
as  auxiliary  ensigns  and  who  may  become  com- 
missioned ensigns. 

Midshipmen,  after  two  years'  service  in  that 
grade,  become  ensigns. 

For  the  grade  of  lieutenant  it  is  necessary 
to  have  served  two  ytars  at  sea  as  ensign,  pro- 
motion being  one-third  by  selection  and  two- 
thirds  by  seniority. 

For  the  grade  of  commander  promotion  is 
half  by  selection  and  half  by  seniority,  and  for 
the  higher  grades  of  captain,  rear-admiral  and 
vice-admiral,  it  is  now  by  selection  only. 

Recruitment. — The  annual  quota  of  naval  re- 
cruits is  jointly  supplied  by  the  inscription  fnari- 
time  in  conjunction  with  voluntary  enlistments 
and  the  applications  made  by  young  men  to  the 
recruiting  board. 

All  fishermen  and  men  engaged  aboard  mer- 
chant ships  are  on  the  inscription  maritime  and 
are  bound  to  naval  service;  they  number  about 
100.000. 

Between  the  ages  of  18  and  50,  those  on  the 
inscription  maritime  are  at  the  disposal  of  the 
State;  before  the  age  of  20  they  cannot  be  called 
tc  active  service  except  in  case  of  war  and  by 
order  of  the  President  of  the  Republic,  but  once 
they  have  attained  that  age,  if  they  have  not 
entered  the  navy  before  the  legal  date  set  for 
such  entry,  they  must  submit  to  a  seven  years' 
service,  including  five  years  of  active  duty 
and  two  of  disponibiliti  («status  of  men  allowed 


to  return  to  their  homes  before  the  completion 
of  their  full  term  of  service®).  The  five  years' 
duty  includes  an  active  service  of  variable 
length,  not  exceeding  three  years,  most  of  the 
time  being  spent  in  respite^  exemptions,  or  un- 
limited leave  of  absence.  During  the  reserve 
period,  the  inscrits  (those  registered  on  the 
inscription  maritime)  cannot  be  levied  unless  by 
order  of  the  Head  of  the  State. 

The  inscrits  enjoy  certain  privileges;  they 
are  exempt  from  the  droit  de  patente  (license 
tax),  the  rcdevance  personelle  (rent-tax),  and 
they  have  the  temporary  grant  of  parts  of  the 
shore,  are  given  pensions  and  receive  pecuniary 
aid  from  the  Caisse  des  Invalides. 

The  administration  of  the  inscription  mari- 
time is  conducted  on  the  s'ea-coast  according 
to  arrondissements,  sub-arrondissements,  and 
quartiers  in  charge  of  naval  paymasters. 

There  arc  two  classes  of  reserves  in  the 
maritime  army:  (i)  The  reserves  of  the  naval 
crew;  (2)  The  inscrits  maritimes. 

The  reserves  of  the  naval  crew  are  those 
who  have  voluntarily  enlisted  in  the  naval  army 
or  haVe  been  assigned  to  it  by  the  law  of  re- 
cruitment and  remain  thus  assigned  for  10  years 
from  the  date  of  their  entrance  into  the  service. 

In  time  of  peace  inscrits  from  25  to  35  not  in 
actual  service  may  be  recalled  for  two  periods 
of  four  weeks'  practice. 

(b)  Vessels. — The  naval  fleet  comprises  3S 
battleships,  9  of  which  are  in  reserve,  i  is  on 
trial  and  10  are  in  the  course  of  construction ;  26 
armored  cruisers,  7  of  which  are  in  the  reserve, 

2  on  trial  and  4  in  the  course  of  building;  25 
1st,  2d  and  3d  class  cruisers,  14  of  which  are 
in  reserve;  58  torpedo-catchers,  15  of  which  are 
being  built;  19  gunboats,  8  of  which  are  ar- 
mored; 9  despatch  boats;  9  torpedo  gunboats, 
40  seagoing  torpedo-boats;  215  1st  class  tor- 
pedo-boats, 70  of  which  are  being  built;  40  2d 
and  3d  class  torpedo-boats;  39  submarine  boats, 
14  of  which  are  in  the  course  of  construction, 
and  45  submersibles,  the  greater  number  m  the 
course  of  building. 

The  vessels  arc  distributed:  (i)  Between  the 
squadron  of  the  Mediterranean  and  the  Levant ; 
that  of  the  North  and  the  naval  divisions  of  Tu- 
nis, Algeria,  the  Atlantic,  the  Extreme  East,  Indo- 
China,  the  Indian  Ocean  and  the  Pacific;  (2) 
Between  14  torpedo  flotillas:    2  of  la  Manche, 

3  of  the  Ocean,  5  of  the  Mediterranean,  2  of 
the  (Thina  Sea,  i  of  the  Indian  Ocean  and  I  of 
the  Atlantic.  Besides  the  torpedoes,  which  vary 
in  number,  these  flotillas  generally  carry  i  tor- 
pedo gunboat  and  i  or  2  torpedo-catchers.  (3) 
Between  6  submarine  flotillas:  2  of  la  Manche, 
I  of  the  Ocean,  2  of  the  Mediterranean,  and  I  of 
Cape  St.  Jacques  Saignon,  an  important  point 
d'appui. 

Submarine  mines,  batteries,  lines  of  torpe- 
does, etc.,  protect  these  points  d'appui  of  the 
fleet  which  serve  as  a  base  of  operations  and 
are  Cherbourg,  Brest,  Lorient,  Rochefort,  Tou- 
lon, Bizerta  (Tunis),  Saignon,  Fort  de  France 
(Martinique),  Diego  Saurez  (Madagascar). 

Finally,  the  coasts  are  protected  by  12  iron- 
clad coast  defense  vessels.  To  the  ships  here* 
tofore  enumerated  we  must  add  ri  gtinboats,  g 
torpedo  launches,  12  transports,  6  aviso  traps* 
ports  and  small  vessels  used  for  port  service^ 
stations  and  schools. 
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The  wyuaeibfir  ^  8^n3  on  board  the  #ffer0t|t 
VOMcla  of  tii«  iiset  is  fi^bout  .3>70P^ 

LtfSUTBNANT<-GQU»riQI«  RiOUUi^ 

Qf  the  Gewrai  Stadf. 

ifi23*'ifi8p.— The  principles  sundetflyisg  thepres^BIt 
^yalem  of  railway  in.  Frannc  wiU  perfaaps  be 
made  clearer  by  a  brief  acooiint  of  Che  se¥eral 
louses  that  have  ppeceded  it 

The  earhcist  esc^riment  in  railroading  on 
French  soil  was  a  line  faetween  Andreckux  and 
St  Etienne,  intended  solely  for  eoai  and  freigfait 
and  operated  by  horse  tradknt  The  grant  for 
it  was  made  in  i&s  by  a  simple  royal  ordinance. 
it  was  a  srant  in  perpetuity,  without  subsidy  or 
^[aarantee.  About  the  same  tioM  fi^iants  were 
^lade  on  the  same  conditions  for  aeveral  other 
small  Hnes. 

In  i%S2  the  first  looomotive  made  its  appear- 
ance. This  was  on  the  line  from  St  £tienne  to 
Lyons,  and  thenoefiorward  passenger  lenrioe  was 
added  to  freight  traffic. 

The  Government,  divining  the  future  im* 
portance  of  the  new  mode  ^f  transportaftioii, 
worked  out  a  general  scheme  of  trunk  lines  9mA 
submitted  it  to  parliament.  The  first  debate 
brought  out  two  oontFary  priaciples  which  were 
<lestined  to  clash  fre|(|ttently  thereafter.  Accord- 
ing to  the  one  principle  the  State  ought  to 
construct  and  operate  the  railways;  the  other 
pnnc4>le  was  that  of  private  enterprise.  After 
some  fruitless  discussions  several  gtfanti  wore 
made,  but  a  financial  crisis  wfaidi  foHowed 
forced  the  redpient  companies  to  ask  for  a  re- 
vision of  their  contracts.  The  State  had  to 
assist  them,  and  in  1840  k  guaranteed  to  the 
Paris*Orle^ns  Company,  for  a7  years,  4  P«r  cent, 
interest  on  a  maximum  capital  of  ^fioajooo 
francs.  This  was  the  beginning  of  an  arrange- 
ment which  afterwards  became  general 

The  law  of  1842  decided  on  the  creation  of 
the  trunk  Kfies  radiating  from  Paris  to,  respec- 
tively, Lilk  and  Belgium;  Nancy  and  Strasburg; 
Lyons  and  Marseilles;  the  centre  of  France, 
Bourges  and  Toulouse;  Tours,  Bordeaux  and 
Bayonne;  Nantes;  Rouen  and  Havre;  and  lastly 
from  Bordeaux  to  Marseilles  by  Toulouse^  and 
from  Mulhottse  to  Lyons  by  Dijioo: 

The  State  undertook  the  acquisition  of  a  part 
of  the  lands,  the  departments  being  reaponsabl^ 
for  the  remainder.  The  State  bo^  at  its  own 
expense  the  embankments  and  other  artificial 
works  and  the  substructures  of  the  Stations. 
The  companies  had  to  furnish  the  permanent 
way  and  the  working  slodc,  which  at  the  ex- 
piration of  the  grant  were  to  be  boaght  by  the 
State  at  an  expert  vakttrtion.  The  work  was 
begun  and  pushed  forward  energeticallv,  but  in 
a  short  time  a  financial  crisis  predpftated  by 
speculation  endangered  the  existence  of  the  com- 
panies. The  Republican  Govenament  of  1848 
proposed  repurchase,  whkh  was  not  accepted. 

The  Empire  from  the  first  favored  an  amal- 
gamation of  the  various  companies,  the  large 
number  of  which  was  a  cause  of  weakness  and 
of  inconvenience  to  the  public  By  a  series  of 
decrees  it  constituted  the  great  oorpovatkHM, 
unifying  the  conditions  of  their  oontraets  and 
extending  the  duration  of  their  grants  to  99 
years.  In  this  way  were  founded  the  principal 
Frendb  ^stems,  whose  grants  csxpir<e  m  tol- 
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lows :  That  of  ^  J^ortb^rs 
qi  (he  Orleans  in  1956;  of  th« 
.of  ttie  Eastern  in  IS64;  of  th 
and  of  the  Paris-L^ons-Med 
Feeling  their  position  stre 
panics  aic^pted  grants  for  i 
serve  as  feeders  to  the  ma 
-185a  t^  t957  vaot^  ttwa  zfio^ 
:^9(pende4  when  a  fresh  fins 

At  the  end  of  i{ls8  the 
fpliowa; 


In  OpBTStlOQ.  •••••••••••••• I 

sypawnrxoM 

^y  tbt  QOflBp«aies *.... 

1859-1875.— The  situation 
Laving  become  critical,  the  C  1 
June  1859,  induced  parliamer, 
ments  between  the  State  and  : 
the  £61}9wing  nature: 

In  order  to  restore  the  1 
situation  th^  had  enjoyed  1 
of  secondary  lines,  the  sysl 
divided  into  two  sections,  call  : 
new  systeips.  The  capital  a^  : 
new  system  received  a  guarant  1 
interest  for  50  years,  begi;  1 
Wording  expenses  were  incl  1 
account  Beyond  a  certain  sut  , 
dividend  guaranteed  to  the  ol  I 
redemption  of  its  capital,  tl  1 
net  profits  had  to  be  exper  i 
s:(stem,  so  as  to  cover  par  I 
revenue  guz^ranteed  by  the  ! 
advancing  the  difference.  Thii 
named  the  «OverfalI»  (devers  : 
advanced  hy  the  State  for  th  ! 
regarded  as  loans,  the  compani : 
on  them  at  4  per  cent. 

On  the  other  hand  it  was 
that  after  1872  the  companies 
the  State  such  portion  of  the:  1 
ceeded  a  certain  fixed  figure,  ca 
point»     This  figure  was  detci 
allow  the  old  system  a  higher 
first,  and  to  ensure  to  the  new 
above  the  redemption  charges 
per  cent 

If  at  the  expiration  of  tfa< 
panics  should  prove  to  be  deb 
their  working  plant  was  to  be 
repayment   of  the  sums   due. 
State  might  redeem  the  grant 
years  by  paying  for  the  remait 
an  annuity  determined  accordiii 
of  the  preceding  seven  yean 
plant  was  to  be  bought  in  at  ; 
tion. 

Such  were  the  chief  clauscii 
ments.  which  enabled  the  compar 
finances  on  a  firm  basis  and  !• 
k.  yearly  to  their  lines  in  operal 

At  the  close  1875,  in  spite 
8cx)  k.  with  Alsace-Lorraine,  th<! 
eral  interest,)*  that  is,  the  main 
the  following  development: 
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LBNGTB  OP  UNB8. 

la  opcmtion 19,744  k. 

Qn&ted 26,423  k. 

EXPBNDXTURB. 

By  the  State  and  sundry 1,412  millions 

By  tbe  companies 7,991  millions 

To  faciliate  the  economical  construction  of 
lines,  a  law,  dated  12  July,  1865,  had  authorized 
the  departments  and  communes  to  create  sec- 
ondary lines  for  themselves  in  their  neighbor- 
hood. These  railways,  which  were  called  Klines 
of  local  interest,»  attained,  in  1875,  to  an  ex- 
tension of  1,500  k.,  representing  an  expenditure 
of  41,000,000  francs. 

1875-1883.— During  the  preceding  period, 
alongside  of  the  great  companies,  a  number  of 
minor  companies  had  sprung  up,  such  as  that  of 
the  Charentes,  that  of  the  Vendee,  of  Dombcs, 
of  the  North  and  East,  etc.;  but  their  position 
had  become  very  much  embarrassed.  Several 
of  these  lines— of  «general»  as  well  as  of  «local 
interest» — were  connected  with  the  systems  of 
the  great  companies.  The  Company  of  the 
Charentes,  one  of  the  most  important  among 
the  minor  organizations,  showed  an  annual  defi- 
cit of  from  4,000,000  to  5,000,000  francs.  The 
Government  submitted  to  parliament  for  its 
ratification  an  agreement  whereby  the  Orleans 
Company  was  authorized  to  buy  up  the  Charentes 
Company,  and  other  secondary  lines,  taking  over 
their  indebtedness  under  certain  guarantees.  At 
this  particular  time  there  was  a  great  deal  of 
ill-will  toward  the  companies  in  parliament  and 
the  agreement  was  thrown  out,  Government  be- 
ing invited  to  introduce  a  repurchase  bill,  which 
was  voted  in  1878.  The  State  thus  acquired  the 
Charentes  Company,  and  several  others,  which 
formed  the  original  nucleus  of  the  State 
System.  The  cost  was  500,000,000  francs,  and 
it  was  covered  by  the  issue  of  the  3  per  cent, 
redeemable. 

Since  1876  Government  had  been  preparing 
a  scheme  for  completing  the  railway  system. 
Several  commissions  were  at  work  on  it,  and 
in  1879  M.  de  Freycinet,  Minister  of  Piiblic 
Works,  procured  their  consent  to  a  scheme 
which  provided  for  the  construction  of  8,700  k. 
of  new  lines,  and  8,300  k.  of  lines  granted  but 
not  yet  operated,  or  a  total  of  17,000  k.,  within 
a  period  of  10  years. 

The  cost  per  kilometer  was  estimated  at 
200,000  francs,  making  a  total  sum  of  3,400,- 
000,000,  or  an  annual  outlay  of  340,000,000  francs, 
a  very  reasonable  figure  compared  with  the  outlay 
for  the  companies  during  the  period  1855-1865, 
when  it  averaged  430,000,000  francs  a  year.  The 
Freycinet  Scheme,  as  it  has  since  been  called, 
refers  to  the  whole  of  these  new  lines,  together 
with  considerable  works  to  be  carried  out  in  the 
ports. 

The  agreements  of  1879  began  to  be  carried 
,  out  at  once,  but  the  operation  of  the  first  lines 
showed  a  deficit,  which,  added  to  ^  the  cost  of 
constructing  the  new  lines,  considerably  in- 
creased the  burden  on  the  State.  It  became 
necessary,  therefore,  either  to  proceed  more 
slowly  with  the  work,  or  else  to  have  recourse 
to  a  financial  operation  to  ensure  the  completion 
of  the  proposed  lines. 

Owing  to  a  recent  crisis  it  did  not  seem 
feasible  to  make  a  loan.    The  State  accordingly 


fell  back  on  the  credit  of  ^e  companies,  and 
the  Government,  in  spite  of  lively  opposition, 
succeeded  in  1883  in  carrying  through  parlia- 
ment a  fresh  set  of  agreements  which  regulate 
the  French  railway  situation  to-day. 

The  main  features  of  these  agreements  may 
be  summarized  thus:  (i)  The  companies 
accept  the  grant  of  about  1,200  k.  of  new  lines. 
They  undertake  to  supply,  in  addition  to  the 
working  stock  and  plant  for  these  lines,  a  sum 
of  25,000  francs  per  kilometer,  the  rest  of  the 
cost  falling  on  the  State.  The  companies  agree 
to  carry  out  the  works  according  to  plans  ap- 
proved by  Government  and  to  advance  the  nec- 
essary funds  which  shall  be  repaid  by  annuities. 
(2)  In  regard  to  guarantee  the  previous  dis- 
tinction between  the  old  and  the  new  systems 
is  done  away  with.  There  is  only  one  account 
for  working  expenses.  The  net  proceeds  from 
this  account  are  assigned  by  each  company  to 
the  service  of  its  debt  and  to  the  payment  of  a 
guaranteed  minimum  dividend.  If  there  is  a 
deficiency,  the  State  gives  its  guarantee.  If 
there  is  a  surplus,  it  is  used  for  the  repayment 
of  the  advances  made  by  the  State  as  gtutrantee^ 
and  after  the  extinction  of  that  debt  it  goes  to 
the  shareholders  tmtil  the  dividend  touches  a 
figure  known  as  the  «reserved»  dividend,  after 
which  the  profits  are  divided  in  the  proportion 
of  two-thirds  for  the  State  and  one-third  for 
the  company.  (3)  With  a  view  to  reducing 
the  amount  of  the  annuities  guaranteeing  the 
interest,  the  companies  are  authorized  to  carry 
over  till  a  fixed  time  the  deficits  on  new  lines  to 
a  special  account,  called  <itAccount  of  Partial 
Operation,*  where  the  deficit  is  covered  each 
year  by  an  issue  of  bonds.  (4)  A  settlement 
was  carried  out  in  respect  of  the  «Initial  Out- 
lay»  account  of  the  old  systems,  and^also  of  the 
value  of  the  stocks,  on  31  Oct.  1882.*  However, 
the  companies  may  still,  by  obtaining  a  simple 
ministerial  authorization,  execute  supplementary 
works  and  charge  them  to  Initial  Outlay.  (5) 
The  companies  which  had  used  the  guarantee  of 
interest  under  the  agreements  of  1850  liquidated 
their  debt  by  constructing  works  up  to  an 
amount  agreed  upon.  (6)  The  State  reserves 
the  right  of  repurchase  at  any  time.  Lines 
which  have  not  completed  15  years'  existence 
are  to  be  valued  according  to  the  actual  ex- 
penditure on  them,  and  the  same  rule  holds 
good  for  supplementary  works.  In  regard  to  the 
other  lines,  an  annuity  is  to  be  paid,  determined, 
as  under  the  agreements  of  1859,  by  the  net 
profits  of  the  last  seven  years,  the  guarantee  of 
mterest  being  included.  (7)  Finally,  the  com- 
panies agreed  to  a  considerable  reduction  of  the 
passenger  rates,  and  further  promised  to  revise 
and  unify  the  slow  freight  tariffs. 

The  brilliant  situation  of  the  companies  in 
1883  had  raised  the  hope  that  the  burden  of  the 
guarantee  would  not  weigh  too  heavily  on  the 
budget.  But  a  period  of  depression  followed 
the  prosperous  years,  and  it  was  necessary,  in 
order  to  reduce  the  expenditure,  to  proceed  more 
slowly  with  the  works.  Accordingly  the  com- 
pletion of  the  proposed  lines  seems  deferred  to 
1908  or  1910.  Subsequently  the  receipts  grad- 
ually rose,  and  in  the  last  few  years  the  calls 
on  the  State  guarantee  have  been  decreasing; 
some  companies  have  even  begun  repayment 
However,  it  is  to  be  feared  that  the  fresh  out- 


Digitized  by 


Google 


PRANCB— RAILWAYS 


lays  imposed  on  the  companies  may  defer  to  a 
still  distant  date  their  entire  liberation  from  in- 
debtedness to  the  State. 

srruATioN  OP  French  railways   (of  «gen£RAL 

INTEREST*)   IN   I904. 
LBKOTB  OP  LINS8. 

In  operation 89, 800  It. 

Granted 4^280  k. 

BXPBKDITURB. 

By  the  State  and  sundry 5,616  millions 

By  the  companies 11,832  millions 

Characteristics  of  the  Present  System  of 
French  Railways. — ^We  have  seen  that  the  rail- 
way system  which  has  prevailed  in  France  is 
rather  due  to  circumstances  than  to  the  realiza- 
tion of  theoretical  ideas. 

It  is  a  mixed  system,  which,  while  respect- 
ing the  supreme  rights  of  the  State  and  accord- 
ing it  a  very  extensive  control  over  the  com- 
panies, leaves  the  latter  as  much  independence 
and  initiative  as  are  necessary  for  the  proper 
management  of  their  business. 

The  companies  enjoy  a  monopoly  and  operate 
the  lines,  while  the  State  continues  to  own  them, 
and  only  concedes  them  for  a  limited  period. 
Entrusted  with  a  public  service  the  rights  and 
duties  of  the  companies  depend  on  contracts 
made  with  the  State,  which  exercises  ovec  their 
management  a  threefold  control,  financial, 
technical  and  commercial,  in  virtue  of  the  three- 
k}\d  character  of  the  railway  system.  The  ex- 
ercise of  this  control  comes  under  the  powers 
of  the  Minister  of  Public  Works,  who  is 
assisted  by  various  commissions,  according  to 
the  nature  of  the  questions  at  issue.  The  most 
important  of  these  commissions  is  the  Advisory 
Railway  Board,  whose  functions  are  chiefly 
commercial. 

Financial  System.—The  financial  system  of 
the  companies  is  regulated  by  agreements,  viz.: 
Those  of  1883,  which  are  actually  in  force,  and 
of  which  the  details  have  been  given  above.  The 
State,  havinj:  refused  to  divest  itself  of  its 
proprietary  rights  over  the  railways,  and  on  the 
other  hand  having  compelled  the  companies  to 
construct  costly  lines,  has  been  led  not  only  to 
undertake  a  part  of  the  initial  outlay  but  also  to 
guarantee  a  minimum  interest  on  the  capital  in- 
vested. Consequently,  the  State  must  satisfy 
itself  as  to  the  correctness  of  the  companies' 
accounts  in  respect  of  initial  outlay  and  working 
expenses,  since  these  determine  the  amount  of 
the  guarantee  of  interest,  and  also  of  the 
annuity  to  be  paid  the  companies  in  reimburse- 
ment of  their  advances.  The  State  also  controls 
the  financial  situation  of  the  companies.  It 
sees  that  the  issues  of  bonds  are  sufficiently 
guaranteed,  and  that  a  right  proportion  is  ob- 
served between  the  shares  and  the  bonds. 
Lastly,  the  law  of  27  Dec.  1890,  places  the 
statutes  of  the  companies'  pension  funds  under 
ministerial  control. 

Technical  System.-^Tht  State  intervenes  also 
in  technical  questions.  When  the  companies  arc 
constructinc:  new  lines,  the  plans  and  estimates 
must  be  submitted  to  the  Minister,  who  has  the 
draught  verified,  and  sees  that  all  the  works 
are  planned  in  accordance  with  scientific  re- 
quirements and  satisfy  the  terms  of  the  accepted 
estimates.  Moreover,  he  causes  the  execution  of 
.the  works  to  be  supervised.     When  the  com- 


panies wish  to  ixnprove  ocisting  lines  or  to  in- 
crease the  working  stock,  they  must  likewise 
submit  their  plans'  and  estimates  to  the  minister's 
approval.  There  is  government  control  also 
over  all  regulations  touching  the  working  of  the 
lines,  over  the  speed  of  the  trains,  the  limitation 
of  hours  of  labor,  and  various  internal  matters. 
The  railway  police  is  regulated  by  the  law  of 
1845  and  the  ordinance  of  1846,  modified  in  looi. 

Commercial  5y5<fw.— Railway  Uriffs  attect 
public  wealth  too  deeply  to  have  escaped  gov- 
ernment control.  To  begin  with,  in  the  tenns 
of  contract  appended  to  the  grants,  maximum 
tariffs  were  laid  down  for  passenger  and  freight 
services;  these  cannot  be  exceeded  by  the  com- 
panies though  they  may  reduce  them  as  much 
as  they  please.  However,  such  reductions  can- 
not come  into  force  till  they  have  been  con- 
firmed or  approved  by  the  minister,  who  has 
the  right  to  withhold  confirmation  or  only  to 
accord  it  subject  to  certain  modifications.  This 
gives  the  government  a  means  of  exercising 
pressure  on  the  companies  in  such  direction  as 
It  may  desire. 

An  elaborate  metbod  enables  the  minister 
to  get  information  as  to  the  seasoaabieiress  of 
the  proposed  change,  and  constant  shifting  of 
rates,  which  is  so  harmful  to  the  public,  is  care- 
fully guarded  against  In  some  cases,  e.  g.,  of 
export  tariffs  or  transit  tariffs,  the  ordinary 
regulations  are  modified  so  as  to  enable  the 
companies  to  meet  foreign  competition. 

Tariffs. — ^The  terms  of  contract  fix  the  max- 
imum amount  of  the  taxes  which  the  railway 
companies  are  allowed  to  collect.  That  is  the 
legal  tariff.  But  the  companies  have  exercised 
their  ri^ht  of  introducing  lower  tariffs.  When 
freight  is  conveyed  with  all  the  guarantees  and 
under  all  the  conditions  laid  down  in  the  terms 
of  contract,  the  general  tariff  is  enforced.  But 
when  the  public  consents  to  some  modifications 
of  those  conditions,  then  special  lower  tariffs 
are  applied. 

The  tariffs  are  based  on  the  rate  paid  per 
kilometer  or  per  unit  of  transportatioa  This 
base  may  be  constant,  and  then  the  rate  is  pro- 
portionate to  the  distance  traversed,  as  happens 
m  the  passenger  service.  Or  it  may  vary  with 
the  length  of  the  journey,  so  as  to  stand,  for 
instance,  at  8  centimes  for  transits  below  100 
k.,  5  centimes  for  those  below  300  k.,  and^  4 
centimes  for  those  beyond  300  k.  G>al  and  min- 
eral products  were  treated  thus  after  1863.  It 
was  a  drawback  of  the  system,  however,  that 
the  rates  came  higher  for  journeys  of  just  less 
than  100  k.  than  for  journeys  of  just  more  than 
100  k.,  and  this  was  true  also  about  journeys  in 
the  neighborhood  of  300  k.  To  remove  this 
anomaly,^  it  was  specified  that  in  no  case  should 
the  rate  in  one  section  exceed  the  minimum  rate 
in  the  section  following.  This  rule,  however, 
produced  an  intermittent  scale (bareme  a  paliers), 
the  rate  not  changing  for  a  number  of  kilo' 
meters. 

To  get  rid  of  this  defect  in  turn  it  was 
decided  to  adopt  the  Belgian  tariff,  so-called 
because  it  first  came  into  general  use  in  that 
country.  Here  the  base  varies  only  when  you 
pass  from  one  section  into  another.  Thus,  to 
return  to  our  previous  figures,  the  first  foo  k. 
are  reckoned  on  the  base  of  8  centimes,  the 
next  200  k.  on  the  base  of  5  centimes,  and  those 
beyond  on  the  base  of  4  centimes.     So  that  we 
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get  a  diminsshiof  baac.  The  Bdgian  v^rsteisi  is 
commonly  iised  in  France  to^y  both  for  rapid 
and  lor  slow  freight;  Init  such  has  not  always 
been  the  case. 

At  first  the  tariff  had  a  fixed  base,  bttt  in 
order  to  encourage  this  and  tiuit  special  traffic 
the  conipanies  introduced  for  certain  freights 
and  between  certain  stations  fixed  rates  called 
^steady  rates^  (priK  fermes),  lower  than  those 
called  ior  by  the  general  tariff.  The  number  of 
these  «steady  ratcs»  increased  so  rapidly,  hcnr- 
eirer,  that  the  handling  of  the  tariffs  was  much 
complicated.  Moreover  the  principle  involved 
in  the  <8teady  ratesv  was  much  attacked.  Ac- 
cordingly, after  the  agreements  of  1883  the 
companies  proceeded  to  recast  their  tariffs. 
They  were  simplified  and  partly  unified;  freights 
were  divided  into  six  series;  the  diminishing 
base  of  the  Belgian  system  was  adopted;  and 
a  sli|^  reduction  of  rates  has  been  the  general 
result. 

.  However,  the  «8teady  tutes*  have  not  ygt 
altogether  disappeared,  for  they  meet  a  rtsll 
need,  but  their  number  is  much  smaller. 

Eeonoimc  imd  Fimmcial  Rewmlts  of  the 
Agrefmentsj-^The  Qutvtion  of  RefimctUtse. — 
Under  the  agreements  of  1883  the  railways  of 
France  have  attained  to  a  development  which 
Bcenns  not  far  removed  from  the  limits  imposed 
by  the  nature  of  the  soil  and  by  existing 
economic  conditions,  and  beyond  which  they 
could  not  perhaps  be  pnofitably  worked. 

For  each  thousand  inhabitants  in  France 
there  is  i.s6  k.  of  railroad,  while  England  has 
only  0.86  k.,  Germany  o.g^  Belgiimi  0^97,  and 
the  United  Stated  a4X'  Thus  France  has  the 
lead  in  this  respect.  In  proportion  to  area 
France  hafi  9.2  k.  of  road  for  each  square 
myriamtter  (=36  miles  i  furlong  oB^i  poles) ; 
England,  11.5;  Germany,  10.0;  Belgium,  227; 
and  the  United  States,  4.3.  Here,  even  setting 
Belgium  aside,  the  order  is  reversed. 

It  must  be  remembered  that,  owing  to  the 
very  variety  of  the  regions  traversed  by  them, 
the  several  lines  of  the  French  S3rstem  show 
marked  differences  in  the  importance  of  their 
traffic  To  become  convinced  of  this  one  only 
has  to  glance  at  a  map  on  which  tiie  thickness 
of  the  lines  is  proportioned  to  the  gross  receipts 
by  kilometer.  There  one  will  qttickly  perceive 
a  number  of  great  arteries  standing  out  clearly. 
These  constitute  the  nuclei,  as  it  were,. of  the 
great  companies,  and  they  are  connected  to- 
gether by  a  network  of  other  Knas  mostly 
slender,  and  with  meshes  which  are  larger  or 
smaller  according  to  the  nature  of  the  districts 
they  cover.  If  the  creation  of  the  lines  had  been 
left  entirely  to  the  initiative  of  the  companies, 
it  is  certain  that  the  principal  arteries  would 
lonp  have  remained  the  only  routes  opened  up, 
while  their  ramifications  would  have  been  con- 
structed but  slowly.  It  was  the  influence  of  the 
agreements  which  enabled  the  less  productive 
lines  to  be  opened  and  operated. 

From  the  financial  pomt  of  view  the  most  im- 
portant resuH  of  the  agreements  has  been  the 
consolidation  of  the  companies'  credit.  In  some 
instances  it  has  made  it  possible  for  them  to 
borrow  at  lower  rates  than  the  State  itself  could 
have  done.  But  as  the  increase  of  their  capital 
made  tiicir  mdebtedness  more  burdensome,  and 
on  the  other  hand  the  operation  of  new  tines 


caused  a  deficit,  they  were  obliged  to  call  on 
the  guarantee  of  interest  for  sums  which  before 
the  conventions  of  1883  amounted  to  545^000^000 
francs,  and  between  1883  and  1903  rose  to 
951,000,000  francs. 

It  must  be  borne  in  mind,  however,  that 
although  the  smns  asked  for  under  the  guar- 
antee appear  each  year  among  the  outgoings  of 
the  budget,  they  are  in  fact  loans  bearing  interest 
at  40  per  cent,  and  secured  by  a  valuable  work- 
ing stock;  that  is  to  say,  they  are  really  very 
good  investments  for  the  State. 

Another  outcome  of  the  agreements  has  been 
that  the  State  has  had  to  liquidate  part  of  its 
debt.  The  cotpjjanies  having  advanced  some  of 
the  funds  for  initial  outlay,  the  State  pays  them 
back  with  annuities  of  which  the  sum  total  is 
usually  much  larger  than  that  of  the  guarantee — 
evidently  an  excellent  operation  for  the  State. 

Moreover,  to  get  an  exact  idea  of  the  in- 
lluence  of  the  companies  on  the  budget,  one 
must  offset  the  outgoings  with  the  receipts  and 
savings  secured  to  the  treasury  by  them,  which 
the  administration  reckoned  as  follows  for  1904: 

SXJraJNUTUKX. 

Interest  oa  eapTtal  borrowed  directly If9  mtlBnos 

Aimuitiet  to  eompanies,  capital  supplied  by 

tbsm 98  aiUtfoni 

Guaraotee  of  interest „ 27  nations 

Costs  of  control 5  millions 

Xotal aiaaHUHns 

RECEIPTS  AND  SAVINGS. 

^epi^ywent  of  mtajantee  loans. 5  aillioas 

Costs  of  control. 5  miUions 

Taxes  on  transportation lOS  miflions 

Sbsresandbondi 67  flsilUona 

Savings  ior  tbe  public  jervioe. . . .« 96  siiUioas 

Total 270  mai^oas 

These  figures  leave  out  of  count  the  guanntce  of  inkiest 
ior  lines  "of  local  ixUerest." 

Thus  the  accotint  wonld  be  fotmd  to  give  a 
balance  of  17,000,000  francs  in  favor  of  the 
State. 

The  financial  position  of  the  companies  has 
distinctly  improved  of  recent  years;  three  of 
them  have  entered  the  stage  of  repayment,  and 
one,  the  Northern  Company,  has  never  had  re- 
coarse  to  State  subsidies.  If  events  follow  a 
normal  course,  one  may  legitimately  expect  this 
improvement  to  go  on  increasing  progressively, 
and  one  may  look  forward  to  a  time  when  most 
of  the  companies  will  be  free  of  all  inddrtedness 
toward  the  State. 

A  glance  at  the  ihanner  in  which  they  dis- 
charge their  task  will  show  that  their  «coefficictit 
of  operation*  is  lower  than  that  in  any  other 
country,  and  that  on  most  points  they  will  bear 
comparison  favorably  with  the  best  foreign  com- 
panies. In  particular,  French  engines  have  been 
the  subject  of  the  most  flattering  crtttCfsms  both 
in  England  and  in  America. 

In  these  circumstances  what  motives  couW 
be  strong  enough  to  induce  the  State  to  involve 
itself  in  the  tasK  of  repurchase?  It  is  evident 
from  the  parliamentary  history  of  French  rail- 
ways that  the  question  has  nearly  always  been 
regarded  from  a  point  of  view  quite  foreign  to 
economics  and  financial  questions.  And  tfiis 
seems  to  be  the  case  to-day. 

In  reality.  State  operation  of  the  railways 
finds  few  supporters  among  competent  men,  and 
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tho  ^catn^le  of  countries  ^joining  France^ 
wbere  the  railways  are  aattonalised»  is  by  no 
means  conclusive.  In  these  very  cotAitfi^d 
indeed  the  French  system  has  more  than  onee 
been  qooted  as  a  happy  tmion  of  public  powers 
and  private  mitiatiTe.  Consult  particoUrly  ^La 
politique  francaise  des  Chemins  de  fer/  by  R. 
von  Kaufmann. 

The  highest  authorities  have  always  been  of 
opinion  that  repurchase  in  existing  GOaditkms 
would  be  a  disturbing  operation  for  the  public 
finances;  whereas  by  the  mere  action  of  rtie 
agreements  the  State  must  necessai%,  in  the 
middle  of  the  century,  come  into  possession  of 
a  completely  developed  and  liquidated  system, 
and  that  without  opening  its  purse.  It  might 
then  dispose  as  it  pleased  of  the  net  income  of 
the  railways  which  already  amounts  to  more 
than  700,000,000  francs,  and  ought  by  that  time, 
it  has  been  calculated,  to  be  more  than  I/X)0^aoo,« 
000  francs.  Such  will  be  the  final  outcome  oi 
the  agreements,  if  they  succeed  in  weathering 
the  violent  attacks  which  are  once  more  being 
made  on  them. 

Statistics. — ^The  development  of  the  lines  attd 
the  pftidrup  capital  by  decades  was  as  follows : 


BBdEIPtS,  EXPBimtTmtES   AND   N&t  PtOfltS. 


Ybasb. 

lxfai^hoftheI9nes 

in  operatioa  up  to 

31  December. 

Corresponding 

Otpitol  of  IniiSal 

Outlay. 

Inldlom^tei^. 

In  mill,  francs. 

1830 

4lf 
8.010 
9.439 
17.440 
28.738 
83  550 
38.122 
39.200 

1.363 
4.726 
8,168 

\m 

16.442 
17.442 

1840 

1850k. ..< 

I860 

1S70 

1880 

1990 

1900 

1004 

The  division  among  the  several  companies 
in  1904  was  as  follows: 


length 
in  opera- 
tion 

during 
the  year. 

Capital  Enlisted 

COMPAMT. 

the 
Com- 
panies. 

8ub« 
sidies. 

Shares  and  Bonds 
issued  by  the 
Companies. 

KSlcane- 
ters. 

Millions 

Millions 

Shares. 

Bonds. 

Notd 

Est 

Otiest 

Origans. 

P.  L.  M 

Midi 

Ceinttires  . . . 
Petits       R6- 

seaox 

Etat 

3,766 
4,857 
5.829 
7.384 
9.288 
8.764 
178 

1.392 
2.916 

1.711 
1.577 
1.786 
1.076 
4.024 
1.000 

100 
671 
793 
861 
1.009 
55B 
28 

525 
584 
800 

ins 

250 
\    216 

4.425 
5.447 
5,750 
6.264 

667 

835 

843 

TMHl 

89,200 

17. 

442 

3,274 

30.298 

YltAAB. 

Gross 

xveeipts 

with  tax 

taken 

off. 

VtOTjC" 

(ng 
ex- 
penses. 

Net 

Coefifi- 

cient 
of 
opera- 
tion. 

Rates  ol 

re- 

mimera- 

tion 

on  the 

capital. 

Millions. 

MO- 

lions. 

Mtl. 
Uon». 

Per 

T^-im^ 

1841 

iiSh:::::: 

1870 

1880 

13 

06 

418 

034 

1,061 

i!ai7 

1.515 

8.8 
45 
188 
313 
538 
607 
824 
787 

4.7 

230 
32t 
523 
548 
93 
728 

64 
47 
45 
48 
50 

l\ 

52 

8.75 

til 
l:lt 
1^ 

The  division  iox  1904  among  the  different 
companies  was  as  follows : 


COMPAWT. 

Gross 
re- 

"^ 

tak 

taken 
off. 

Working 

ex- 

pensea. 

profit. 

Coefli- 

sient  of 
opera- 
tk>n. 

Bates  of 
remun- 
eration 
on  the 
eapitid. 

BiiUions 

Millions 

MiUions 

Per  cent. 

Percent. 

Nord 

Est 

Otxest 

Orl^ns.. . . 
P.L.M.... 

Midi 

Ceintures  . 

Btat 

Petits    R^ 
seaux  .  • 

239 
192 
192 
236 
459 
116 
16 
52 

13 

128 

181 

111 

217 

54 

l^ 

8 

lU 

84 

84 

125 

242 

62 

1 

14 

5 

56H 

47 

P 

73 
dlH 

6.19 

III 

4.4 

1:1? 
?:iS 

0.6 

In  these  two  tables  the  coefficent  of  operation 
is  the  relation  of  working  expenses  to  gross 
profit  The  rate  ol  remuneration  on  capital  has 
been  determined  by  comparing  the  net  profits 
with  the  capital  of  establishment.  The  liquida- 
tion charges  on  the  capital  are  not  taken  into 
account. 

TroMc-^Tht  ptogressive  development  of 
trarfBc  and  lowering  of  rates  from  1841  to  1^04 
^as  as  follows : 


Mean 

reoeipta 

pear 

kjlo. 

meter. 


total  distanoe 

Mean  tariff  per 
kilometer. 

YsiASi* 

gers. 

Freight. 

Passen- 
»ers. 

FMigbt. 

Millions 
of  k. 

aietrio 
tone. 

Oen. 

times. 

Cen- 
times. 

1841 

1850 

1860 

1870 

1880 

1890 

1900 

1904 

2,921 

4,273 
5,863 
7,943 
14.e6a 
13.699 

38 
462 
3,120 
5,067 
10.850 
11.769 
16»5d7 
16.551 

7.00 
6.66 
6.64 
4.95 
5.04 
4.40 
8.67 
8.70 

12 

6*.  02 
6.14 
5.95 
5.46 
4.69 
4.00 

FVanoe. 
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Division  among  the  companies  of  the  traffic 
lor  1903  was  as  follows: 


Total  distance 
ooverad. 

Mean    tariff  per 
kilometer. 

Mean 
receipts 

OaMTAMT 

Paflsen. 
gen. 

Fhaght. 

Paaaen. 
«er». 

Freight. 

£lo. 
meter. 

MiUions 

of  k. 

pasara. 

MilUona 

of  Kilo. 

metrio 

tons. 

Ceo- 
Umee. 

Cen. 

times. 

Francs. 

Midi*...".: 

Ceintures. 

Etat 

Petits  K6- 
8eaux  . . 

1.998 
1.804 
2.180 
1.988 
3.480 

666 

87 

8.401 
2.276 
1.325 
2.402 
5.298 
1.221 

U§ 

82 

8.83 
3.40 
-    8.60 
3.66 
4.09 
8.56 
8 
3.18 

4.08 

3.86 
4.40 
5.45 
5.01 
4.57 
5.09 
7.88 
5.14 

8.68 

63  671 
88.917 
82.792 
82.171 
49.292 
81.381 
80.000 
17.654 

5.651 

Total.... 

13.335 

16.585 

8.70         4.63 

38.489 

The  number  of  kilometric  passengers  or  tons, 
is  the  sum  of  kilometers  covered  by  each  pas- 
senger or  by  each  ton  of  freight. 

M.  DE  Saint  Am  and. 
Engineer  to  the  Chemin  de  Fer  du  Nord, 

17.  France— French  Industries.  In  order 
to  study  French  industries  methodically  we  shall 
divide  them  into  four  classes:  (i)  Great  In- 
dustries; (2)  Small  Industries;  (3)  Domestic 
Industries;    (4)   Agricultural  Industries. 

I.  Great  Industries. — In  the  first  rank  of  great 
industries  stand  the  textile  industries,  which 
really  include  cotton,  wool,  lame,  fiax,  hemp,  and 
jute,  and  also  a  certain  number  of  secondary 
mdustries,  each  one  of  which  consists  of  two 
principal  branches — spinning  and  weaving.  To 
avoid  mistakes  we  shall  examine  them  sepa- 
rately. 

(i)  The  cotton  industry  consists  of  spin- 
ning-mills containing  6,150,000  spindles  and 
108,000  power  looms.  Spinning-mills  are  con- 
fined to  three  centres:  Normandy,  where  they 
are  in  the  vicinity  of  Rouen;  Nord,  where  the 
centres  of  Lille  and  Roubaix  stand  out  promi* 
nently;  and  Vosges,  including  the  department 
of  the  same  name;  Meurthe-et-Moselle  and  the 
Territoire  de  Belfort  Weaving,  on  the  other 
hand,  is  much  more  extended,  and  can  be  di- 
vided according  to  specialties  into  16  districts: 
(i)  Amiens,  ribbed  velvets;  (a)  Cond6  sur 
Noireau,  striped  cotton;  (3)  La  Ferte  Ma-^e, 
coutils  of  various  designs;  (4)  Flers  in  Ome, 
stripes  and  oxfords;  (5)  Evreux.  corsets  and 
bed  linen;  (6)  Haute-Saone,  striped  weaves; 
(7)  Mayenne,  specially  for  what  is  called  La- 
val; (8)  le  Nord,  flannels,  bedquilts  and  sat- 
eenes;  (9)  Normandy,  shirtings  and  long-cloth; 
(10)  Paris,  napkins  and  Turkish  toweling;  (11) 
Roanne,  blue  cotton  goods;  (12)  Tarare,  mus- 
lins and  hand  embroideries:  (13)  Thizy,  cre- 
tonnes and  peruviennes;  (14)  Saint-Quentin, 
mousselines  and  gauzes  for  furnishing;  (15) 
Vosges,  cotton-cloth  and  satinet;  and  (16) 
Troves,  cotton  hosiery. 

(2)  The  wool  industry  uses  1,600  heckling- 
niadhines  of  different  styles,  2,000,000  spindles 
in  combing  mills,  390,000  spindles  in  the  spin- 


ning mills  of  carding,  and  55,000  power-looms. 
A  certain  number  of  these  looms  are  used  by 
turns  for  cotton  and  for  wool  The  wool-card- 
ing mills  are  most  important  and  form  a  sepa- 
rate industry.  They  are  situated  in  Roubaix 
and  in  Reims,  and  the  shoddy-mills  are  in  £1- 
beuf  and  Vienne,  The  representative  spinning- 
mills  are  at  Roubaix,  Fourmies,  Reims,  Vienne 
and  Belfort.  As  for  weaving  mills,  they  have 
15  different  centres:  (i)  Amiens,  noted  for 
serges  called  du  Barry;  (2)  Saint-Quentin  and 
Bohain  cashmeres  and  light  novelties ;  (3)  * 
Beauvais,  tapestries;  (4)  Tours,  blankets; 
(5)  Elbettf,  cloth;  (6)  Founnies,  colored 
and  mixed  weaves;  (7)  Lisieux,  printcloth; 
(8)  Louviers,  novelty  goods;  (9)  Mazamet, 
curried  fustians  and  military  cloth;  (10) 
Paris,  double-milled  goods  and  sateenes  for 
uniforms;  (11)  Reims,  merinos;  (12)  Roubaix 
and  Tourcoing,  novelties  for  dresses;  (13) 
Sedan,  cloth  for  clothing;  (14)  Vienne,  novd- 
ties  for  ready-made  suits;  (15)  Vosges,  articles 
for  footwear.  The  wool  industry  of  France  is 
considered  the  most  important  in  the  world. 

(3)  The  silk  industry  consists  of  13,000 
bassines  for  separating  the  threads  from  the 
cocoons,  35,000  power-looms  for  weaving,  and 
35,000  hand-looms.  The  silk  mills  are  situated 
in  Cevennes  and  Gard;  silk  is  made  both  by 
machine  and  by  hand  in  Rhone  and  the  neigh- 
boring departments,  and  the  principal  centre 
for  selling  it  is  at  Lyons;  for  ribbons  the  chief 
centre  is  Saint  Etienne;  and  for  galoons,  laces 
for  shoes,  etc.,  and  braids,  Saint  Chamond  and 
Izieux.  A  new  industry — artificial  silk — ^was 
first  made  in  1889  by  Chardonnet,  its  chief  cen- 
tre being  Besan^on. 

(4)  Flax  and  hemp,  together  with  jute, 
contain — in  all  their  factories — ^500,000  spindles; 
and  in  weaving,  22,000  power-looms  and  20,000 
hand-looms.  The  flax-mills  are  chiefly  situated 
in  Nord;  the  manufacture  of  thread  called 
«sec»  (dry)  is  in  many  respects  like  that  called 
«mouille»  (wet).  Sewing  thread  of  flax  is  also 
made  in  the  same  section  of  the  country.  As 
for  woven  •goods,  strictly  speaking,  their  manu- 
facture is  divided  into  a  certain  number  of 
groups,  that  can  be  classed  as  follows:  (i) 
the  factories  of  the  Nord,  the  chief  centres  of 
which  are  Armentieres,  Lille,  and  Bailleul, 
where  smooth  goods,  colored  or  white,  are 
made  in  every  width;  Dunkerque,  Beauval  and 
Flixecourt  manufacture  jute  goods,  and  several 
places  in  Somme  awnings  and  damask;  (2) 
Normandy  is  celebrated  for  shirtings,  pillow- 
cases and  table  covers;  (3)  Brittany  and  Anjou 
for  handkerchiefs,  canvas,  etc.;  (4)  Vosges  for 
table  and  bedroom  linen;  (5)  South  for  coarse 
cloth.  We  may  add  that  in  all  these  sections 
« ramies  silk  is  manufactured. 

It  is  estimated  that  the  textile  industries, 
properly  speaking,  employ  825,383  workmen  in 
France,  furnishing  occupation  to  1,053,588 
workers  on  suits  and  other  garments.  They 
also  feed  as  many  cotton  as  silk  mills.  2,0^ 
tulle  looms  are  working  in  Caudry,  Calais, 
Saint  Pierre  and  Lyons.  This  is  the  official 
account  of  the  hosiery  business  in  flax  and  in 
wool  in  Somme,  Nord,  and  Vosges;  in  cotton 
in  Roanne  and  Troyes;  and  in  silk  in  H^rault, 
Gard  and  Hautes-Pyrenees.  Hand-made  lace 
forms  one  of  the  most  artistic  industries  of  Puy, 
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Bailleul,  Baymx^  Mifeoourt,  et&  Besides  diese 
there  are  ixinuiiierable  embroideiy  factories  in 
successful  operation  in  Saint  Quentin,  Angers, 
Tarare,  and  Nancy,  and  of  passementeries  in 
Lyons,  Nimes,  and  Paris. 

(5)  After  the  textiles,  tht  industry  which 
employs  the  most  men  in  France  is  the  mining 
of  coal.  The  coal  mines  are  divided  ^ograph- 
ically  into  five  districts:  (i)  the  coal  mines  of 
the  North,  covering  a  surface  area  of  about 
109,000  hectares,  distributed  in  the  departments 
of  Nord  and  Pas  de  Calais,  in  about  40  grants, 
the  chief  of  which  are  those  of.  Anzin,  Vicoigne, 
Noeux,  Bethune^  Lens,  Anichc^  Marly^  et&; 
(2)  the  coal  mines  of  the  East,  principally 
near  the  Moselle,  to  which  are  joined  the  moun- 
tainous branches  in  Savoie  where  anthracite 
coal  is  found;  (3)  the  coal  mines  of  the  Obe, 
which  include  the  basins  of  Basse-Loire,  Ven- 
dee, etc ;  (4)  the  coal  mines  of  the  centre,  the 
most  important  after  those  of  the  North, 
which  include  the  basins  of  Saone  et  Loire 
(Autun,  Creuzot,  Blanzy,  Montceanx,  Montcfaa- 
nin  875  hectares) ;  those  of  AUier  and  Auvergne 
(Ahun  2,200  hectares;  Conmientry,  2,480,  etc); 
those  of  Loire  (Saint  Etienne,  Saint  Chamotid, 
Rive  de  Gier,  Firminy),  with  a  surface  area  of 
25,000  hectares;  those  of  Savoie  and  Loire, 
42,972  hectares;  of  Nievre,  8,000  hectares;  of 
AUier.  7,367  hectares;  of  Correze,  5432,  etc; 
(5)  the  coal  mines  of  the  South,  situated  near 
Lot,  H^rault,  Gard,  which  contains  several  ba- 
sins, two  of  which  ar^  exceedmgly  important— 
that  of  Avejrron,  12,000  hectares,  and  Card, 
26,888  (Grand  Combe,  Besseges,  Alais,  etc). 
Besides  these,  there  are  in  HerauH  the  small 
basins  of  Neffiez,  Ronjan,  Graissessac  (8^00 
hectares),  and  Bousquet  d'Orb  (15,129  hec- 
tares), and  in  Tarn,  the  basins  of  Carmeaux 
(8,800  hectares).  To  coal  minhig  there  is  al- 
ways attached  the  secondary  industry,  the  man- 
ufacture of  coke  and  agglomerates. 

The  great  mineral  industries  of  France  are 
naturally  near  the  coal  deposits.  The  only  way 
they  can  be  divided  geographically  is  under  the 
same  divisions  as  the  coal  mines.  But  the  chief 
centres  can  be  especially  noticed  as  follows:  in 
Besseges  (in  Gard)  where  there  are  iron  mines, 
are  blast-furnaces,  foundries^  machine-shops, 
turning-plate  factories,  smeltmg  works,  etc; 
Commentry-Fourchanibault  has  blast-furnaces, 
forges,  foundries,  wire^mills;  there  are  ma- 
chine-shops for  the  manufacture  of  steel  at 
Montlucon  and  at  several  points  where  these 
manufactures  are  exported,  extending  through 
Cher,  Allier  and  the  Nievre;  at  Creusot  there 
is  one  of  the  most  important  metallurgic  estab- 
lishments in  the  world,  whidi  is  situated  in  the 
centre  of  France.  Henrichement  is  joined  to 
the  railway  of  Bourgogne  and  Bourbonnais  and 
connected  with  the  canal  du  Centre  by  a  private 
railroad.  ^  Decazeville  is  the  most  important 
metallurgic  centre  in  the  South;  here  arc  made 
rails,  various  iron  merchandise,  cast-iron  pipes 
for  conduits,  boilers,  etc.^ 

There  are  factories  in  Fives-Lille  (Nord) 
and  Givors  (Rhone),  chiefly  making  machinery 
used  in  the  manufacture  of  silk  and  plush, 
steam-engines,  locomotives,  materials  for  con- 
structing railroads,  pig-iron,  and  heavy  metal 
work,  etc  Indue,  in  the  department  of  the 
Loire,  makes  a  specialty  ol  marine  construc- 


tions, torpedoes,  large  pieces  of  cast4ron  boil- 
ers,  eta  In  Maubeuge  (Nord)  are  the  most  im« 
portant  metal  works;  and  there  are  others  in 
Longwy  (Meurthe-et-Mosellc),  both  near  Bel- 
gium; and  in  Montataire,  which  contains  other 
factories  besides  the  one  of  that  name;  then 
comes  Creil,  celebrated  for  its  parquet  flooring; 
and  the  remelting  of  old  iron,  extensively  used 
in  the  manufacture  of  tin;  and  then  again  the 
factories  of  Frouard,  near  Nancy,  Bagugson  in 
Meuse,  and  Outreau  (near  Boulogne  sur  Mer) ; 
Rive  de  Gier  is  an  important  centre  for  foun- 
dries, the  manufacture  of  steel,  steam-engines, 
wheels,  and  materials  for  building  railroads; 
Saint  Chamond,  especially  is  celebrated  for  the 
rolling  of  iron  and  sted;  and  lastly  comes 
Tcrrenoire,  where  the  pig-iron  of  Ardeche  is 
iktade  into  iron. 

The  glass  indtistry  is  brilliantly  represented 
in  France.  Besides  the  manu^facture  of  bottles 
carried  on  in  the  glass  works  of  Blanzy,  Rive 
de  Giers,  Givors,  Saint  Galmier,  Vauxhot, 
Reims,  Epemay,  Fourmies,  Valenciennes,  and 
some  localities  in  the  Jura,  mention  may  be 
made  of  the  celebrated  factories  for  making 
plate  glass  in  Antche  (Nord),  Chauny  and 
Saint  (^bain  (Aisne),  and  those  for  making 
cut  ^ass  in  Baccarat  (Meurthe-et-Moselle), 
where  the  industry  has  reached  great  artistic 
exoeUence,  in  consequence  of  which  a  consid- 
erable amount  is  exported. 

Mention  should  also  be  made  of  the  chem- 
ical works  for  the  manufacture  of  sulphuric 
acid  and  soda*  These  have  warranted  the  erec- 
tion of  quite  larfite  buildings;  for  instance,  the 
ch«nical  works  in  the  North,  the  works  in  Saint 
Gobain  Maletra,  etc  At  all  these  places  there  are 
mineral  deposits.  Other  industries  of  a  chem- 
ical character  can  be  induded.  in  this  group,  like 
that  of  coloring  matter,  the  most  representa- 
tive of  which  are  Saint-Denis  and  Rhone; 
fecula  and  amidine  works,  which  are  all  in 
Nord;  white  lead,  made  in  Nord  and  in  the 
vidnity  of  Paris;  tallow  candles,  chiefly  made 
in  the  departments  of  the  Seine,  Rhone, 
Herault,  and  Bouches  du  Rhone;  dyeworks,  al- 
ways located  near  textile  factories. 

Ceramics  are  among  the  great  industries  of 
France.  The  manufacture  of  porcelain  is 
especially  centred  in  Limoges;  square  tiles  in 
Maubeuge,  faience  in  Choisy  le  Roy,  Gien,  etc 
In  this  group  can  be  classed  the  manufacture 
of  cements  in  Boulogne  sur  Mer,  and  in  the  out- 
skirts of  Grenoble;  and  the  mining  of  asphal- 
tum  principally  found  in  Savoie. 

We  can  also  count  among  the  great  indus- 
tries of  France  the  manufacture  of  machine- 
made  boots  and  shoes  in  Blois,  Fougeres,  etc.; 
writing  pens  and  pendls  in  Boulogne  sur  Mer ; 
clocks  in  BesanQon ;  marble-cutting  in  Cousolre ; 
cutlery  in  Chatellerault ;  perfumery  in  Paris  and 
in  Grasse;  gloves  in  Grenoble  and  its  environs; 
soap  in  Marsdlles  and  in  the  North;  hats  in 
Luneville,  Paris,  etc.;  the  picture  trade  in 
Tours,  ^inal,  and  Paris;  the  most  celebrated 
manufactures  of  automobiles  in  the  suburbs  of 
Paris,  etc.  Certain  specialties,  such  as  stalls, 
on  some  of  which  the  French  have  a  monopoly, 
are  made  in  large  quantities,  and  there  are  a 
great  manv  tobacco  and  match  factories.  Arms 
are  manufactured  in  Saint  Etienne,  cannons  in 
Bourges,  and  tapestries  (Cioblins)  in  Paris. 
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II.  Small  IndusiriiS.-^Tht  principal  small  their  skill  to  get  suitable  thread  Iran  thdr  em« 
ladustrtos  for  whdch  the  French  are  especially  ployers,  and  &en^  after  weighing  it,  they  take 
noted — on  account  of  the  taste  they  ha^e  showa  it  home;  so  also  in  Saint  Eticime,  the  manu- 
for  this  kind  of  manufacture — are  ^Articles  de  facture  of  silk  ribbon  is  made  in  great  part  in 
F«ri6»»  so  called  because  manufactured  in  that  the  homes  of  the  workmen,  whose  looms  work 
city  or  its  suburbs.  They  can  be  divided  into  by  ekctrictty  controlled  from  a  central  factory 
13  groups:  (x)  the  toy  trade*-Hiolls,  dressed  from  which  the  power  is  distributed;  the  same 
and  undressed,  mechanical  toys^  various  games,  is  the  case  in  the  entire  lingerie  industry,  con- 
all  kinds  of  playthings,  heads  for  modistes,  co«-  ocntrated  in  Saint  Omer  suid  in  Vosges,  the 
tillon  favors,  masks,  etc.;  (2)  the  manufacture  work  being  taken  home  under  the  direction  of 
of  buttons  in  horn»  bone,  vegetabk^ivory,  papier  forewomen  and  contractors,  as  is  almost  all 
vemi,  hardwood*  etc.;  (3)  pasteboard  articles,  the  lace  md^nufactured  in  Bailleul,  le  Puy,  and 
such  as  bonbon  boxes,  and  all  decorative  paste*  other  localities;  and  much  of  the  labor  of  the 
board  articles;  (4)  false  hair  and  hair  work,  1,000  mouseienne  de  coton  factories  in  Tarare. 
the  demand  for  which  has  greatly  increased  The  large  stores  where  ready-made  clothing 
owing  the  present  style  of  coiffure  worn  bv  is  sold  have  in  their  employ  many  men  and 
women,  which  requires  much  false  hair;  (5)  womeil  who  do  the  work  at  home.  In  the  small 
fans,  certain  kinds  of  which  are  manufactured  industries,  as  well  as  in  the  large,  part  of  the 
in  the  vicinity  of  Beauvais;  (6)  artificial  flow-  work  can  be  done  in  the  homes  of  the  work- 
ers, many  of  which  are  exported;  (7)  the  men.  For  instance,  all  varieties  of  «Alticles 
sheath  trade,  which  includes  the  manufacttnre  de  Paris»  are  usually  made  away  from  the  fac- 
of  knife  boxes,  cases  for  spoon,  fork  and  knife,  tories. 

cases    for    surgical    instruments,  pipes,  cigars.         Besides  these  branches  of  the  chief  centres, 

opera  glasses,  cases  of  white  manna-ash,  and  there  are  otiier  industries  that  may  be  cdnsid- 

especially  jewelry  cases;    (S)   the  manufacture  ercd  as  family  industries  in  the  sense  that  the 

of  workboxes,  which  includes  certain  small  ar-  mamifacturer   needs   onfy    one,    two,   or  three 

tides  used  by  children  as  playthings;   (p)   um-  workmen  at  most  on  each  article,  hke  real  or 

brellas,  parasols,  and  horsewhips;   (lo)  comibs  imitation  jcwdry,  the  manufacture  of  effcrvcs- 

in  horn,  buffalo-horn,  real  and  imitation  tor-  cents,     pharmaceutical     specialties  —  many    of 

toise  shell  with  hinges,  gilt  backs,  carved,  inlaid,  which  are  eieported;  dyeing  and  scoarkig,  etc, 

etc;   (11)   feathers,  which  are  diiefly  wont  on  and  numerous  odiers. 

women's   hats;    (12)    portfolios    and   moiiocco         IV.  Agrkulturol  Industries, — The  most  im- 

leather  work,  which  is  an  industry  distinct  from  portant  of  French  agricultural,  industries  is  the 

sheath-making;  (13)  fancy  articles,  such  as  bil^  nianufacture  of  wines,  for  which  France  has  a 

Hard  balls,  crucifixes  and  other  religioas  ob^  world-wide    reputation.     The    departments    of 

ijects,  in  ivory  or  in  wood,  mountings  for  canes,  Ginonde,  Cote  d'Or,  Mame,  Drome,  Savoie,  and 

lunettes,    opera   glasses,   lorgnettes,    knife-han-  Loire  yield  the  most  noted  vintages,  as  well 

dies,   games   of   dominoes,   toilet   articles,   and  as  the  most  abundant,  but  ffne  grapes  are  also 

articles  used  by  smokers,  etc  grown   in  the  departments  of   H^riult,  Gard, 

Let  us  mention,  as  essentially  French,  the  Aude,  Gers,  Fyrenees-Oocidentales,  Charente, 
industries  that  owe  their  existence  to  fashion,  etc  They  can,  broadly  speaking,  be  divided  into 
in  which  Paris  reigns  supreme,  the  term  «Mode  three  great  classes;  Bordeaux,  Bourgogne  and 
de  Paris?»  being  used  in  many  foreign  countries  Bcaujolais.  Especially  noteworthy  are  the  Nor- 
to  make  their  productions  sell  It  is  especially  mandy  wines,  and  the  matchless  champagne, 
the  workwoman  herself  who  invents,  nv^dlties,  Next  in  importance  after  wines  come  distilled 
improves,  afid,  trying  the  effect  on  herself,  Kquors.  There  are  two  kinds  of  brandy,  bet- 
chooses  the  best  and  calls  it  a  new  mode.  In  lieraye  (beet),  manufactured  only  in  the  North 
tihis  ihdustry,  ratan,  wire,  and  whalebone  are  and  consumed  there,  and  wine  brandy  exported 
used  for  forming  and  st^porting  hat  frames,  all  over  the  world — ^a  sufficient  goarantee  of  its 
and  these  are  nutde  in  the  ordinary  factories;  worth.  This  last  can  be  divided  into  three  va- 
the  modistes,  strictly  speaking,  select  and  ar-  ricties:  (i)  cognac  brandies,  which  are  cal|e<l 
range  the  materials,  flowers,  feathers,  and  laces,  (after  the  places  where  they  are  maik),  Fine 

The  goldsmith's  trade  also  takes  a  high  rank  Champagne,    Boitderies,    Bois    ordinaires,    and 

in  France,  especiidly  in  Paris,  not  only  on  ac-  Deuxiemes  Bois ;  (2)  Armagnac  brandies^  which 

count  of  the  large  goldsmith  shops  that  make  are  known  by  the  nariies  of  Bas-^Armannacv  T^- 

only  large  pieces — all  silverware  used  to  orna-  arezo,  and   Haute- Atmagnac ;    (3)    Montpetlkr 

ment  the  table  and  buffets— but  also  the  small  brandies.   The  first  are  made  exclusively  in  the 

goldsmith's    shops    that    make    a    specialty    of  departments   of   Cfrarente  and   Charente-Supe- 

knives   and   forks   for   fish,   mugs,   sauce-pans,  ritur;    the    sectmd    in    (5ers,    Landes,   Lot   et 

knives  and  various  kinds  of  utensils,  and  also  Garonne;    and    {3)    in   Hifault.     Besides   the 

religious   goldsmith   work,   such   aS   brass   and  above  mentioned  kinds,  in  all  these  wine  dis- 

pewter  plates.     To  this  industry  can  be  added  tricts  Mare  brandy  is  made  with  the  help  of 

that  of  argentry,   for   which   certain    Parisian  the  Mare  of  tfie  vintage,  and  ih  the  d^artment 

firms  have  acquired  quite  a  reputatioa  of    Indfe    another    brand    of    local    brandies, 

in.    Domestic  Industries. -^Althouf^  domes-  which   goes  by    the    name    of    CalVados,  has 

tic  industries  are  very  prominent  in  France,  it  gained  a  certain  reputation. 
IS  difficult  to  locate  them,  because  in  so  many         Next    in   importaficie   to   brandies    is   beer, 

places  they  are  annexed  to  the  great  industries.  This  is  not  exported,  but  a  greater  quantity 

For  example,  in  the  textile  industries,  a  certain  has-  bewt  brbwcd  in  the  IsfSt  few  years.    A  great 

number  of  loealitiesi  such  as  the  environs  of  ihany  departJmbnts  in  Fcance  situated  near  the 

Lille  and  the  manufacturing  town  of  C:ambraiv  frontier  lnv«  bretred  beer   altter  the  Geffliatt 

flax-hnen  has  its  home;  the  workmen  use  all  fashion  -so   succesdlMllr'that]  its  gentfil  ODli- 


Digitized  by 


Google 


FBANCS*- COMMERCIAL  AND  BANKING  SYSTEM 


(ttinptson  hM  exceeded   that   of  Mwitch  and 
Vienna. 

The  manulacture  of  granulated  8»gar  is  one 
of  the  great  agricultural  industries  of  France. 
This  gives  rise  to  three  different  industries:  (i) 
the  cultivation  of  beets  for  the  sugar  contained 
in  them,  with  nurseries  for  the  scientific  culti- 
vation of  seeds  which  are  exchanged  between 
France  and  Germany.  These  extend  over  the 
millions  of  hectares  in  the  North.  (2)  The 
manufacture  of  beet  sugar  in  Nord,  Aisne, 
Sornme,  and  many  northern  departments  that 
have  refineries  annexed.  (3)  The  refineries  of 
colonial  sugar,  which  is  imported  and  made  into 
sugar  in  the  ports. 

Besides  these  great  manufactures,  that  form 
the  base  of  French  agricultural  industries,  we 
might  mention  a  great  many  more  that  are  de- 
veloping rapidly;  as  the  preparation  of  chick- 
ory  in  Nord,  successfully  used  with  coff e ;  the 
digging  of  peat  in  Softime,  used  instead  of  coal ; 
the  manufacture  of  olive-oil  in  all  the  southern 
departments ;  that  of  wax  and  honey  which  has 
.  been  greatly  extended  in  the  eastern  portion  of 
France ;  butter,  which  has  necessitated  the  erec- 
tion of  large  factories  in  the  district  of  Avesnes 
(Nord)  ;  the  manufacture  of  biscuits  at  Mar- 
seilles, Nantes,  Bordeaux  and  Suresnes,  etc.; 
chocolate  manufacture ;  glue  manufacture,-  etc 

The  manufacture  of  agricultural  machines 
is  an  important  industry,  and  notwithstanding 
the  competition  of  American  machines,  the  male- 
ing  of  heavy  implements  like  threshing'-nia'- 
chines  is  carried  on  on  a  large  scale,  especially 
in  Liancourt,  Furaay,  Vierzon,  Dourdan,  and 
Algeria.  Alfred  Renouard, 

Editor  of  ^Nndustrie  Textile? 

z8.  Prance -^Commercial  and  Banking  Sys- 
tem. The  history  of  French  commerce  and 
industry,  like  the  history  of  France  itself,  natu- 
rally falls  under  two  heads:  the  old  regime 
and  modern  times. 

Previous  to  modern  times,  the  development 
of  French  industry  was  limited  by  the  guild- 
sy^tcm  on  the  one  hand,  and  on  the  other  by 
the  numerous  obstacles,  inherited  from  feudal 
times,  which  lay  in  the  way  of  exchanges  from 
one  province  to  another.  Many  of  those  ob- 
stacles were  still  in  existence  oh  the  eve  of 
the  Revolution.  However,  a  progressive  ele- 
ment was  to  be  found,  ever  since  Colbert*^ 
days,  in  the  royal  manufactures.  They  did 
not  belong  to  the  king,  but  were  protected 
against  the  guilds'  monopolies  by  privileges 
conferred  by  the  crown.  We  may  mention 
among  them  the  tapestry  manufactures  of  the 
Gobelms  and  of  Beauvaris  and  the  porcelain 
factories  of  Sevres.  The  private  factories  of 
Aubusson  (tapestry)  ;  Rouen,  Marseilles,  Lun^* 
ville  (earthenware) ;  Lyons  (silk),  and  the 
glassworks  in  the  Dosges  —  where  glassworkers 
were  long  styled  genfilshommes  veniers — 
also  deserve  notice. 

Foreign  commerce  was  effected  principally 
through  the  French  ports;  Marseilles,  where 
the  tradition  of  commercial  navigation  is  as 
old  as  the  town  itself;  Dieppe,  the  birthplace 
of  the  famous  Angot,  and  the  harbors  of  the 
Atlantic,  which  sent  out  ships  to  the  New 
World;  the  did  Ftench  colonies  in  the  West 
Indies;  Louisiana,  Canada,  and  the  Indian 
Ocean  art  n^itnesses  to  their  activity.    The  es- 


tablishment of  the  Compagnie  des  Indies  (1664) 
shows  us  the  metropolis  taking  an  interest  — 
unfortunately  one  too  weak  and  too  fugitive— > 
in  commercial  matters.  The  reader  may  also 
be  reminded  that  the  commerce  between  Eng- 
land and  France  which,  if  circumstances  had 
been  different,  might  have  developed  under  the 
treaty  of  1786,  was  at  stake  throughout  the 
long  duel  fought  by  the  First  Consul  and  the 
Emperor  against  the  English  people. 

The  home  commerce  was  necessarily  purely 
local;  the  oieans  of  communication  being 
strictly  limited  to  the  rivers,  the  few  canals, 
and  fewer  good  foads;  the  towns  were  com- 
pelled to  be  self-supporting,  and  the  country 
people  had  to  depend,  both  for  their  food  and 
their  clothes,  on  th^  produce  of  their  labor  and 
on  the  housewives'  industry. 

Before  the  middle  of  the  19th  century  the 
new  canal  and  road  systems  and  the  railway 
and  telegraiA  lines  had  given  an  incalculable 
power  to  the  latent  forces  of  the  country,  bring- 
ing about  a  complete  transformation  of  industry 
and  commerce.  We  may  here  notice  that  the 
impulsion  thus  given  to  commerce  and  industry 
never  equaled  in  France  that  which  made  itself 
felt  in  England  and  in  America  about  the  same 
time. 

Among  the  principal  characteristics  of  the 
commercial'  revival  of  the  19th  century,  we 
must  mention  the  specialization  of  goods,  the 
kidefinite  cxteasion  of  the  fidds  o^en  to  manu- 
factures, a  considerable  increase  in  the  cash 
balances  and  clearing-house  statistics,  an  ever- 
growing demand  for  capital  and  its  tendency 
to  concentration  and  association.  Henceforth 
we  ^  see,  more  and  more  frequently,  societies 
taking  the  place  of  individuals,  and  joint- stock 
companies  substituting  themselves  to  the  ordi- 
nary copartnerships  (those  among  the  latter 
which  have  sleeping  partners  bear  the  name  of 
societes  en  commandite).  The  coSperatioh  just 
mentioned  was  in  France  as  elsewhere  of  more 
frequent  occurrence  among  manufacturers  than 
among  tradespeople,  and  there  exists  In  France 
in  the  towns  and  in  the  villages  a  large  class 
of  small  retailers  which  ha.e  the  -political 
strength  to  destroy  any  great  combination  that 
might  attempt  to  drive  it  out  of  the  market. 

As  early  as  the  beginning  of  the  modern 
period,  the  government  had  encouraged  industry 
and  commerce  and  given  them  the  institutions 
they  wanted.  The  Code  de  commerce  was  is- 
sued in  1807.  In  order  to  entrust  its  applica- 
tion to  fully  competent  magistrates  the  French 
produced  a  unique  and  admirable  sirstem  of 
commercial  courts.  The  judges  of  these  are 
returned  by  an  electoral  body  exclusively  com* 
posed  of  those  subject  to  their  jurisdiction. 
Jurisdiction  of  Prud'hommes  was  organized  on 
the  same  tines,  finalty  the  Chambers  of  Com« 
merce,  to  be  elected  very  much  in  the  same  way 
as  the  courts,  were  instituted  (1803),  their 
functions  being  to  look  after  the  genera]  in- 
terests of  trade,  to  advise  the  public  powers 
when  requested,  and  to  lay  before  them  the 
desiderata  of  the  trading  classes.  Important 
rij^ts  were  conferred  upon  these  (Chambers  of 
Commerce,  including  that  of  raising  certain 
taxes.  One  of  the  most  useful  works  under* 
taken  by  the  Chambers  of  Commerce  has  been 
their  contribution  to  the  organization  bf  coin- 
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mercial  education  in  France.  So  far  that  edu- 
cation was  practically  nonexistent;  at  the  pres- 
ent time  it  is  still  comparatively  little  spread. 
It  is  only  g^ven  in  special  schools  where  pupils 
arc  admitted  after  completing  their  general  edu- 
cation. 

The  interference  of  the  government  makes 
itself  felt  in  another  way,  more  prejudicial  than 
favorable  to  the  expansion  of  trade,  namely  by 
the  manifold  regulations  which  are  constantly 
claimed  by  the  working  class.  The  government 
also  has  to  regulate  the  system  of  customs 
which  is  largely  based  on  the  principle  of  pro- 
tection, in  France  as  elsewhere  favorable  to 
some  producers  and  a  source  of  grave  difficul- 
ties to  others. 

It  is  practically  impossible  to  give  a  numeri- 
cal estimate  of  the  amount  of  business  trans- 
acted in  France.  Mr.  Maurice  Block  put  it 
at  i,ooof.  ($200)  per  inhabitant  in  1875.  It 
would  certainly  be  more  now,  even  without  in- 
cluding the  business  carried  on  at  the  Stock 
Exchange;  to  give  an  example  of  the  latter 
it  was  estimated  in  1888  by  Mr.  Neymarck  that 
the  stocks  negotiated  on  the  Paris  Exchange 
alone  reached  a  yearly  total  of  from  30  to 
35,ooo,ooo,ooof 

As  to  importation  and  exportation,  the  fol- 
lowing statistics  will  give  an  idea  of  the  com- 
mercial movement  in  France.  We  first  extract 
a  few  figures  from  the  tables  drawn  under 
Louis  XVI.  by  Arnould,  chef  du  bureau  de  la 
balance  du  commerce. 

Exportation  from  France  to  Holland. 


tured  in  France  and  sent  to  foreign  countries. 
The  sums  given  represent  millions  of  francs.) 


X658 

«7x6 
X787 


SXrORTATlON 
PKOM  PRAN'CB 
TO  HOLLAND. 


73,000,000  f. 

31,000,000 

46,000,000 


, 

IMPORT  PROM 

ENGLAND 
INTO  FRANCS. 

SXPORT  PROM 

FRANCS 
INTO  SNGLANO. 

TOTAL. 

1686 

X7I6........ 

«787 

18,000,000  f. 

13,900,000 

58,600,000 

93,300,000  f. 

8,000,000 
37,600,000 

41,300, 000  f. 

91,900,000 

96,900,000 

We  may  add  that  the  total  importation  of 
France  in  1787  seems  to  have  reached  from  400 
to  5oo,ooo,ooof.  as  against  somewhat  less  than 
100,000,000  in  1716,  and  the  total  exportation  at 
the  same  date  from  50  to  50o,ooo,ooof.  as  agajnst 
a  little  over  ioo,ooo,ooof.  in  1716.  The  imperial 
policy  considerably  reduced  our  exchanges  with 
foreign  countries,  especially  with  England,  with 
the  effect  that  even  under  the  ultra-protectionist 
government  of  the  Restoration  the  figures  rep- 
resenting our  imports  and  exports  hardly 
equaled  those  reached  during  the  last  years  of 
the  old  regime. 

In  the  following  columns  we  give  the  yearly 
average  reached  by  the  commerce  general  and 
the  commerce  special  respectively  during  the 
five  ten-years*  periods  from  1827  to  1876.  (The 
commerce  gfnfral  includes  all  in.ports  and  ex- 
ports of  any  .sort,  coins  excluded*  the  commerce 
special  only  includes  among  imports  foreign 
goods  meant  to  be  consumed  in  France,  and 
among  exports  goods  wholly  or  partly  manufac- 


897-1836 . 

;837-x846 . 
847-1856 . 
;857-x866 . 
867-1876 . 

877 

878 

879 


t88i. 


883. 
1884. 
[885. 
866. 
t887. 


890. 
:89i. 
:899. 
893. 
894. 
895. 
Z896. 
897. 

899. 
900. 

:9ox. 
902. 
903. 


COMMERCE  G&NfiRAU 


IMPORT.        EXPORT, 


667 

z,o88 
1.503 
9,987 
4,969 

4.570 
5. 089 

5.579 
6.  i«3 
5.996 
5.96a 
5.887 
5.239 
4. 930 
5.  "7 
4,943 
5.187 
5,3ao 
5.45* 
5.938 
5.136 
4.951 
4.795 
4.920 
4.929 
5.137 
5.583 
5.848 
3,989 
5,606 

5.699 
6,c79 


698 
1,024 
1,672 
3.293 

4,  909 
4.371 
4,1X9 
4.270 
4.619 
4.724 
4,764 
4,562 

4.2X8 

3.956 
4.246 
4,238 
4.298 
4.803 
4.840 
4,730 

4.5SX 
4.326 
4,  "5 
4.589 
4.593 
4.803 
4,673 
5.533 
5.522 
5.220 
5.597 
5,577 


COMMERCE  SPECIAL. 


IMPORT.        EXPORT. 


480 
776 
«i077 
9,200 
3,408 
3,670 
4,176 
4.595 
5,033 
4.863 
4.899 
4.804 
4.343 
4,088 
4,208 
4,096 
4.X07 
4.3»7 
4.437 
4,768 
4,z88 
3.854 
3.850 
3,720 
3,799 
4,000 
4.472 
4.518 
4.698 
4,369 
4.394 
4,801 


52X 

713 

X,924 

2.430 
3.307 
3.436 
3.180 
3.231 
3.468 
3.56X 

3.574 
3.452 
3.232 
3.088 

3.249 
3.246 
3.247 
3,704 
3.753 
3.570 
3.461 
3,236 
3,078 
3.374 
3,40* 
3,676 
3.5XX 
4. '53 
4.»o9 
4,013 
4,252 
4,252 


In  1909,  the  imports  were  valued  at  $x.  152.  7x5  000 
and  exports,  $1,063,746,000:  in  1908, imports  $x,o88.- 
619.000.  and  exports,  $974,  785.000. 

The  revival  of  the  French  commerce  and 
industry  after  the  Revolution  and  in  the  course 
of  the  19th  century  was  bound  to  have  its  effect 
on  the  working  of  the  banks  which,  being  the 
organs  of  the  public  credit,  are  the  natural 
auxiliaries  of  exchange.  The  financial  system 
of  the  state  has  also  been  subjected  to  a  com- 
plete reorganization;  public  works  o'  all  kinds, 
military  expenses,  etc.,  have  brought  about  a 
considerable  demand  for  capital ;  all  the  finan- 
cial markets  have  come  to  share  in  the  greater 
operations  of  credit  and  an  ever  closer  solidarity 
has  been  established  between  the  various  finan- 
cial markets  themselves.  The  function  of  bank- 
ers, formerly  mere  money-lenders  to  the  sov- 
ereigns, has  thus  evolved,  being  placed  by  cir- 
cumstances on  a  broader  basis.  Hence  it  is  true 
to  say  that,  although  some  banking  firms  can 
proudly  trace  their  origin  several  centuries  back, 
the  constitution  of  the  banking  system  in  France 
was  the  work  of  the  19th  century. 

The  French  banks  are  divided  as  follows: 
(i)  The  two  official  institutions,  viz.,  the 
Banque  de  France  and  the  Credit  Foncier;  (2) 
the  so-called  *^IIaute  Banque*  and  some  credit 
societies  of  the  same  kind;  (3)  the  other  credit 
establishments ;  (4)  the  discounting  banks.  We 
must  point  out  at  once  that,  from  a  legal  and 
fiscal  point  of  view,  the  name  of  banquiers  is 
officially  given  to  financiers  whose  function  is, 
in  fact,  that  of  brokers  and  who  are  designated 
in  professional  slang  by  the  name  of  coulissicrs 
(as  though  operating  behind  the  scenes,  dans 
la  coulisse).  The  latter  name  was  given  to 
them  at  a  time  when  they  could  only  practice 
their  business  by  tolerance,  being  theoretically 
excluded  from  the  market  by  the  stockbrokers* 
privilege. 

I.  The  Banque  de  France  was  founded  in 
1799  by  the  First  Consul  and  finally  organized 
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by  him,  as  Emperor,  in  1806.  It$  (x>nstitution 
was  inspired  by  that  of  the  Bank  of  England, 
but  not  made  similar  to  it;  it  belongs  to  the 
system  which,  with  some  variants,  now  prevails 
in  most  European  countries,  and  is  entirely 
different  from  that  of  the  United  States.  The 
Banque  de  France  has,  to  begin  with,  an  official 
function,  viz.,  the  issue  of  bank  notes,  which  it 
owes  to  a  privilege  conferred  upon  it  by  law 
as  early  as  1803  and  renewed  ever  since  (for 
the  last  time  in  1897).  The  bank  notes  are 
balanced  in  metal,  the  sum  total  in  gold  and 
silver  being  now  about  4,ooo,aoo,ooof.  (2,925,- 
000,000  in  gold  and  about  1,060,000,000  in  sil- 
ver) ;  and  in  bills,  the  amount  which  they  rep- 
resent varying  from  $  to  about  850,ooo,ooof. 
The  limit  of  the  circulation  of  bank  notes,  fixed 
at  4,8oo,oco,ooof.  in  1897  was  raised  by  a  recent 
law  (Feb.  1906)  to  5,8oo,ooo,ooof.  They  are 
recognized  as  legal  currency.  An  invaluable 
reserve  is  thus  secured  which  could  easily  be 
disposed  of  in  a  crisis  —  as  for  instance  in  case 
of  war,  by  enforcing  the  currency  of  bank  notes. 

The  Banque  de  France  has,  on  the  other 
hand,  a  commercial  function,  consisting  in  the 
discounting  of  commercial  bills  on  condition 
that  they  bear  three  signatures,  represent  a 
minimum  valine  of  sf.  and  can  produce  a  mini- 
mum interest  of  of.,  loc.  The  rate  at  which  the 
commercial  bills  are  discounted  varies  accord- 
ing to  the  circumstances  of  the  money  and 
financial  markets,  but  the  right  enjoyed  by  the 
Banque  de  France  to  reimburse  its  notes  in 
silver  enables  it  to  keep  that  rate  considerably 
more  even  than  is  the  case  in  countries  in  which 
gold  is  the  only  recognized  standard. 

The  capital  of  the  Banque  de  France,  origi- 
•nally  30,ooo,ooof.,  has  been  raised  successively 
to  45,  later  on  to  90,  and  finally  to  i82,50o,ooof. 
(9  June  1857),  in  182,500  shares  of  i.ooof.  each. 
They  are  worth  today  about  3,90of.  The  banque 
is  administered  by  a  committee  of  15  regents, 
five  of  whom  are  to  belong  to  the  commer- 
cial or  manufacturing  class  and  three  are  to 
be  taken  among  the  trhoriers  payeurs  gin- 
h'aux  (the  representatives  of  the  French  Ex- 
chequer in  the  various  dipartements).  It  has  a 
governor  and  two  subgovernors  appointed  by 
the  government.  The  banque  has  a  total  of 
445  branches  in  the  country. 

The  following  statistics  will  give  an  idea  of 
the  rate  at  which  bills  have  been  discounted  at 
the  banque  during  the  last  50  years: 
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The  Credit  Foncier,  the  governor  of  which 
is  also  appointed  by  the  government,  has  an 
organization  very  similar  to  that  of  the  Banque 
de  France.  Its  special  function  consists  in 
granting  first  mortgage  loans  to  persons,  vil- 
lages, towns,  and  departements.  The  Credit 
Foncier  appeals  to  the^  public  for  the  funds 
necessary  to  its  operations  by  issuing  bonds 
called  obligations  foncier es  or  cammunales.  It 
has  a  capital  of  200,ooo,ooof. 


2.  The  firms  which  compose  the  Haute 
Banque  are  often  older  than  the  Banque  de 
France  itself.  We  find  them  at  the  origin*  of 
all  great  modem  enterprises:  their  heads  wei:e 
the  founders  of  the  Banque  de  France  and  of 
the  great  railway  and  insurance  companies  and 
their  successors  still  have  seats  in  the  councils 
of  both.  The  government  rewarded  their  efforts 
at  the  time  by  creating  among  them  the  barons 
de  la  finance.  Most  of  them  have  kept  up  thCii 
tradition  and  occupy  an  important  place  in  the! 
management  of  the  financial  market.  The  loans* 
and  other  greater  financial  operations  which' 
they  used  to  claim  as  their  own  are  now  partly 
m  the  hands  of  the  financial  societies  which 
differ  from  the  credit  establishments  in  the 
receiving  of  money  deposits ;  the  discounting  of 
bills  IS  but  a  secondary  part  of  their  functions. 

3.  The  discounting  banks  are  organized  on 
the  three  signature  principle  and  work  an  con- 
nection with  the  Banque  de  France.  The 
majority  of  tradesmen  use  them  and  they  in 
their  turn  apply  to  the  banque  where  they  get 
their  bills  discounted.  They  are  of  varied  im- 
portance. Their  number,  which  used  to  be  very 
great  in  the  provinces,  tends  to  decrease  owing 
to  the  constant  development  of  the  credit 
establishments. 

There  are  three  great  establishments  of  that 
kind  in  France,  viz.:  the  Credit  Lyonnais,  the 
Societe  Generale  and  the  Comptoir  National  d' 
Escompte  de  Paris,  which  all  date  from  the 
middle  of  the  19th  century.  They  occupy  an 
intermediate  position  between  the  English  joint- 
stock  banks  and  the  greater  German  societies. 
The  credit  establishments  appeal  to  the  public 
for  funds,  which  they  keep  as  deposits,  they 
have  created  among  a  large  part  of  the  popu- 
lation the  habit  of  having  their  money  deposited 
in  banks,  and  the  parallel  habit  for  bankers  of 
relying  for  their  operations  upon  the  public's 
deposits  as  much  as,  if  not  more  than,  upon 
their  own  capitals.  The  credit  establishments, 
like  the  joint-stock  banks,  use  the  greater  part 
of  their  deposits  for  discounting  purposes,  they 
also  devote  a  certain  amount  of  them  to  invest- 
ments and  even  to  loans,  although  their  extreme 
parsimony  in  granting  the  latter  somewhat 
justifies  the  saying  that  in  France  "the  credit 
establishments  give  no  credit."  At  all  events 
they  never  subscribe  to  an  issue  of  commercial 
or  industrial  shares  except  in  a  very  cautious 
manner  and  they  are  no  more  anxious  to  make 
issues  of  capital  themselves  than  to  invest  in 
the  ventures  of  others. 

To  complete  the  description  of  the  organs  of 
credit  in  France  we  have  still  to  mention :(i) 
the  popular  and  cooperative  banks,  as  yet  but 
little  developed;  (2)  the  land  and  estate  banks 
(banques  foncicres),  the  operations  of  which  are 
carried  on  in  connection  with  those  of  the 
Credit  Foncier ;  (3)  the  postal  transactions;  (4) 
the  savings  banks;  (5)  the  land  credit  estab- 
lishments, recently  created,  whose  action  is  still 
uncertain;  (6)  the  magasins  gSn^raux  where 
goods  can  be  warranted;  and  last  but  not  least 
the  colonial  banks,  which  are  constituted  under 
special  laws  and  have  a  half-official  existence. 
The  two  more  important  ones  are  the  Banque 
de  r  Algerie  and  the  Banque  de  rindo-Chine 
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The  French  banks  are  but  scantilv  repre- 
sented outside  of  France;  there  are  only  a  few 
branches  of  the  credit  establishments  in  Eng- 
land, Belgium,  Swiuerland,  Spain,  and  in  Con- 
stantinople. Inversely  vach  year  sees  the  estab- 
lishment in  Paris  of  new  branches  of  the  foreign 
banks,  a  consequence  of  the  plenty  of  capital 
which  has  made  the  French  maket  in  our  tim: 
the  money-lender  to  the  whole  world. 

It  is  impossible  to  give  an  estimate  of  the 
banking  operations  carried  on  in  France.  By 
the  side  of  the  joint- stock-companies  whose 
statistics  are  made  known  to  the  public  t  -e 
exists  a  large  number  of  private  firms  whose 
joint  capital  certainly  exceeds  that  of  the  said 
companies  and  whose  balance-sheets,  statistics 
and  other  results  remain  unknown.  There  is, 
it  is  true,  a  clearing-house^  (chambre  dc  com- 
pensation) in  Paris,  but  it  is  only  composed  of 
a  dozen  members  (thev  were  12  including  the 
representative  of  the  Banque  de  France,  until 
April  1906,  when  their  number  was  raised  to 
13),  and  the  amount  of  business  settled  there 
is  far  from  representing  even  the  totality  of 
operations  transacted  in  Paris  alone.  We  can, 
however,  subjom  the  following  statistics,  while 
warning  the  reader  that  under  the  conditions 
•  of  secrecy  prevalent  in  French  private  banking 
the  returns  are  given  below  the  full  total.  Thev 
are  taken  from  the  tables  of  the  «Chambre  de 
Compensation^  from  August  1905  to  July  1906. 

Aiiflnast X.  307. 980. 'OS- 34  ^ 

Seirtember x.34«.  5^x09.98 

October x,6o3,S7«>.  535-99 

November  .., 1,683, 615, 055.76 

December x,6i4,  ryi.  130.30 

January 1,003, 637, 453 -^S 

February , x.  601 ,  753, 339  •  76 

March x.  599. 573. 040.80 

Aoril 3,047,658.568.36 

May »,o95»  150. 438.48 

June X,  820, 128, 657 .  44 

uly *.x»s.  685. 423.50 

20^665,956,765.92  I. 

The  average  per  day  during  the  same  months 
was  given  as  follows: 

AwfftfSt 5a,3X9,904.az  f. 

September §1,598, 619. 6x 

October 61,687,328.34 

NovemlJer 67, 344.638.23 

December 64.56o,ao5.45 

January 75, 2x6, 825. 12 

February 66, 739, 722 .  49 

March 56,650,853.36 

April , 85,3i9,xo7.oi 

Miay 80, 625. 363. ox 

June 7a,  805, 146 .  29 

July 84,627,416.94 

Of  the  three  great  credit  establishments  of 
the  state  we  have  of  course  full  statistics  which 
we  here  append: 

Cash,  etc 992,700,000/. 

Loaas  and  reoorts 915, 000, 000 

.Discounted  billf 9, 389, 400, 000 

Stocks^  shares,  bonds X39. 000. 000 

Check  accounts 3, 054. 200, 000 

Creditor  accounts 2x7,  xc»,  000 

Undue  bills 357,800,000 

to  which  we  may  add  a  few  more  figures : 

Capital , 550k0oo.ooof. 

Reserve  funds 159,400,000 

Net  profit 45,904.052.40 

DiTidend 41,049,968.75 

M.  Delcourt, 
'Professor  of  English,  University  ofMontpellUr. 


19.  France— The  Colonies  m  xgo7w-<^o/o- 
nial  Possessions  tn  1870,  On  the  establishment  of 
the  Republic  after  the  cefeat  in  1870^  French 
Colonial  possessions  were  Algeria,  and  the  Pro- 
tectorship  over  60,000,000  hectares,  with  4,500,000 
inhabitants.  Of  these  about  3,500,000  were 
natives  who  submitted  to  French  authority.  Li 
1907  French  trade  with  the  colonies  amounted  to 
560,000,000  francs,  of  which  one-half  was  ac- 
credited to  Algeria.  The  colonies  have  been 
converted  into  an  empire  across  the  sea — a 
greater  France — which  now  comprises  (besides 
Senegal,  Guinea,  Reunion,  Mayotta  and  St. 
Mari  in  Africa;  India,  Cochin-Oiina,  Cam- 
bogia,  in  Asa ;  the  Caledonia  Islands  and  Tahiti, 
in  Oceanica;  Guirna.  Martinique  and  Guad- 
eloupe, in  America;  St.  I^iprre  and  Miquelon), 
Tonkin,  Annam,  Laos,  Tunis,  M  dagascar,  the 
Ivory  Coast,  Dahomey,  Kongo,  tht  coast  of 
Somalis,  the  Comoro  Islands,  etc.,  720,344400 
hectares  in  area  (against  52,860,000  for  continen- 
tal France)  ;  nearly  45,000,000  inhabitants,  of 
wh:  '  00,000  are  Europeans,  not  counting  Algeria 
and  Tunisis.  The  commerce  exceeds  1,500,000,000 
francs.  The  report  of  the  minister  for  the 
colonies  shows  an  increas?  from  13,000,000  to 
110,000,000  francs,  r  id  the  reports  from  all  the 
Colonies  bring  the  amount  up  to  200,000,000 
francs. 

These  figures  suffice  to  show  how  France  has 
reorganized  the  colonial  domain  that  was  lost 
from  1713  to  1763,  and  in  1815.  These  posses- 
sions are  stead'ly  and  rapidly  increasing.  The 
French  colonies  are  of  sufficient  importance  to 
merit  consideration. 

ALGERIA. 

France  conquered  Algeria  in  1830,  but  the 
conquest  took  17  years.  It  is  no  longer  one 
colony,  but  a  group  of  three  provinces,  governed 
like  the  metropolis.  Algiers  has  90,000  inhab- 
itante;  Oran,  90,000;  Constantine,  52/xx);  Bone, 
35/xx>;  Philippeville,  20fiOO.  The  country  con- 
sists of  three  sections:  Tell,  on  a  fertile  region 
which  includes  the  cities  on  the  coast,  and 
KabyKe,  mountainous  and  fertile;  the  high 
plateaux ;  and  the  Desert  of  Sahara.  It  is  ruled 
by  a  Governor-General,  prefects,  and  army  of- 
ficers. The  area  of  Algeria  is  670,000  square 
kilometres.  The  climate  is  balmy,  and  some 
12.000  strangers  pass  the  winter  season  under 
its  blue  skies.  In  the  region  far  from  the 
coast  the  changes  of  temperature  are  more 
sudden.  The  population  is  4,700,000,  of  which 
700,000  are  Europeans.  It  is  the  most  important 
of  the  French  colonies.  Some  1,900  ships  stop 
at  Algiers.  Its  foreign  commerce  in  190S 
amounted  to  66,000,000  francs,  against  55,000,000 
in  1905.  The  importations  from  France  average 
from  350,000,000  to  389/xx),ooo  francs;  and  its 
exports  amount  to  278,500*000  frances.  Rail- 
roads are  to  be  extended  650  kilometres.  The 
receipts,  which  amounted  to  23.000,000  francs 
in  1896,  have  increased  to  39,000,000  in  1906. 
In  the  departments  of  Constantine  and  Alger 
there  are  the  fewest  Europeans.  It  is  well 
watered.  Early  fruits  and  vegetables  and  grain 
(hardy  wheat  and  barley)  are  cultivated.  It 
is  rich  in  cork-trees,  forests  of  oak,  iron  mines^ 
phosphates  of  Tebessa,  coral,  and  Spanish  grass. 
In  the  department  of  Ocan  there  arc  many 
settlers,  especially  Spaniards.    Grapes  and  wheat 
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are  the  chief  prodacts.  The  land  is  watered  by 
the  Chelif,  the  longest  rirer  in  Algeria.  The 
plateaux  serve  for  breeding  sheep.  The  towns 
are  connected  with  each  other  by  railroad,  and 
with  Marseilles  hy  lines  of  steamships;  also 
with  le  Sud,  Oranais,  Cette  and  Morocco.  In 
1847  the  celebrated  Arab  chief,  Abd  el  Kader, 
instigated  the  people  of  Morocco  to  revolt,  but 
was  defeated  in  the  battle  of  Isly.  The  security 
and  tiie  development  of  Algeria  require  the 
French  to  take  a  prominent  part  in  the  affairs 
of  Morocco;  a  country  given  over  to  anardiy, 
and  whose  tribes  constantly  trouble  the  frontiers. 
Sahara  borders  Algeria.  It  is  arid,  but  en- 
closes great  oasis,  which  hare  been  made  fertile 
by  means  of  artesian  wells.  The  nomads 
(Touaregs)  have  been  forced  to  respect  the 
caravans.  The  government  of  Algeria  is  a  heavy 
task  for  France,  which  has  become  one  of  the 
greatest  Moslem  powers  of  the  world. 

TUNIS. 

Tunis  has  been  under  the  protection  of 
France  since  1881.  In  25  years,  l)y  establishing 
ports,  building  railroads  and  roads,  and  by'  till- 
mg  tne  soil,  this  country  has  been  transformed 

It  is  ruled  by  a  Resident  General  assisted 
by  delegations  of  financiers,  and  fay  an  Advisory 
Council.  It  has  an  area  of  13,500,000  hectares, 
of  which  6,000,000  are  under  cultivation.  Its 
climate  is  Ideal  The  land,  being  better  watered 
than  Algeria,  is  more  fertile.  The  valley  of 
Medjerda  is  the  wheat  land.  The  country  is 
covered  with  olive  trees  and  vines.  The  forests 
of  Kroumrie,  and  fishing  along  the  coast  and 
in  the  lakes  arc  sources  of  income.  Its  popula- 
tion of  1,800,000  is  composed  of  30,000  French, 
25,000  Portuguese,  12,000  Anglo-Maltese,  80,000 
Italians,  and  4,000  of  other  nationalities.  Of 
the  637,000  hectares  under  cultivation,  577,ooo 
belonfi"  to  the  French,  who  have  constructed 
1,000  kilometres  of  railroad  and  3,000  of  roads. 
Steamers  make  the  trip  between  Marseilles  and 
Tunis  in  35  hours. 

The  chief  products  arc  ^ain,  wine,  olives, 
oil,  hidesL  oranges,  dates,  cork,  Spanish  grass 
and  wool.  Importations  have  increased  170,- 
000,000  francs  and  exports  even  more.  Its  trade 
with  France  is  70,000,000  francs.  Its  report 
gives  40,000,000. 

Tunis  is  a  beautiful  city  of  250,000  inhab- 
itants, including  the  outskirts.  It  is  the  resi- 
dence of  the  Bey,  and  of  the  French  minister. 
Its  port  is  Goufette.  It  is  connected  by  rail- 
roacf  with  Bizerte,  where  a  French  naval  station 
is  established. 

The  other  cities  are:  Sousse,  Sfax,  Gabes, 
and  the  holy  city,  Kairouan.  The  railroad 
(1,200  kilometres)  connects  Tunis  with  the 
frontier  of  Morocco  by  way  of  G)nstantine, 
Algiers  and  Oran.  1,500,000  tons  of  merchandise 
and  150,000  travellers  enter  its  ports  every  year. 

FSENCH   WE6TEKK   AFRICA. 

Since  1626  France  has  possessed  large  ter- 
ritories in  Africa,  called  the  Colony  of  Senegal 
and  Dependencies. 

The  vast  possessions  of  France  in  Western 
Africa,  since  June  1895,  have  been  under  one 
central  government  the  organization  of  which 
united  (in  1904)  a  group  of  five  colonies,  each 
<me  ruled  Iw  a  Lieutenant  Governor  who  is 
yir*«r   the    Governor-Ckneral.     They   are    (1) 


Senegal;  (2)  French  Guinea;  (3)  The  Ivory 
Coast;  (4)  Dahomey;  (5)  Upper  Senegal  and 
Niger  (the  colony  of  Soudan).  To  these  must 
be  added  the  political  division  of  Mauritania 
ruled  by  a  Government  agent.  Titdjilka  is  its 
chief  city.  The  Governor-General  is  assisted 
by  a  council  appointed  by  the  Government.  The 
seat  of  this  liberal  government  is  at  Dakar.  The 
general  trade  report  is  42,000,000  francs.  This 
pays  the  government  expenses  and  the  duties. 
Dakar  has  many  large  structures  of  public 
interest,  built  on  made  foundations.  Its  area  is 
5,600,000  square  kilometres.  The  water-courses 
are  dammed,  and  on  the  Ivory  Coast  and  in 
Dahomey  wharvies  have  been  built.  The  Senegal 
and  the  Niger  are  the  two  great  rivers  of  the 
country.  The  cHmate  is  very  variable  and  the 
heat,  which  reaches  45'»  »s  exceedingly  trying. 
It  is  inhabited  by  musulmans  and  many  other 
hices. 

Senegal. — Senegal  is  under  two  different  ad- 
ministrations:  (i)  that  of  the  coast,  where  the 
Inhabitants  are  French;  (2)  the  Protectorate 
country.  The  principal  city  is  St.  Louis  (24,000 
inhabitants).  The  other  important  cities  are 
Roufisque  (20,000  inhabitents),  the  emporium 
for  peanuts  and  the  centre  of  business;  Dakar 
(2^000  inhabitants),  the  centre  of  navigation; 
ana  Gor^e,  on  the  island  of  the  same  name. 
The  total  population  is  1,200,000  mhabitants. 

Trade  has  increased  from,  45»ooo,ooo  in 
18^  to  too,ooo,ooo  francs  in  ipc6.  (60,000,000 
imports,  and  40,000,000  exports.)  Of  this 
amount  the  French  importations  do  not  reach 
30,000,000.  The  products  exported  are  chiefly 
peanuts,  gums,  india-rubber,  almonds;  also 
birds,  feathers,  and  el^hants'  tusks.  The  rail- 
road connects  Dakar  with  the  Niger. 

Senegambia-Niger. — ^This  government  ex- 
tends to  Lake  Tchad  and  to  Tombouctou.  The 
budget  gives  a  little  more  than  6,000,000  francs. 
The  principal  cities  are  Kayes  (15,000  inhab- 
itants), 911  kilometres  from  St.  Louis— the 
terminal  of  the  railroad  between  Senegal  and  the 
Niger ;  Segou,  the  cotton  city  and  the  centre  of 
the  India  rubber  trade;  Zinder  30,000  inhab- 
itants. The  capital  will  soon  be  transferred  to 
Bammako.  The  cultivation  of  cotton  is  develop- 
ing rapidly  in  this  resgion. 

Mauritanie. — This  is  a  country  for  breeding 
cattle  and  sheep.  Salt  meats  are  exported.  This 
territory  was  annexed  to  French  Western  Africa. 

Guinea. — ^Its  principal  city  is  Konakry  on 
Tourbo  island,  opposite  the  Loos  islands,  which 
were  recently  ceded  to  France  by  England.  Busi- 
ness houses  and  stores  are  numerous.  In  the 
last  10  years  commerce  has  increased  from 
10,000,000  to  35,000,000  francs.  (18,000,000  ex- 
ports; 17,000,000  imports.)  The  principal  prod- 
ucts are  india  rubber  (which  has  mcreased 
from  3,000,000  to  12,000,000  francs) ;  palmettos, 
peanuts,  sesamun,  hides  and  bananas. 

The  Ivory  Coast — ^The  chief  town  is  Binger- 
ville,  adjoining  the  new  city  of  Abidjan,  from 
which  the  railroad  will  soon  be  built  as  far  as 
Kong  (280  kilometres  distant).  The  trade 
amounts  to  10,000,000  francs  imports,  and  8,000,- 
000  exports.  From  America  is  received  lard  and 
tobacco.  The  exports  are  oil,  almonds,  india 
rubber,  mahogany  and  kola  nuts,  (^ffee  and 
cocoa  are  being  cultivated.  This  colony,  whose 
most  important  town  was  formerly  Grand 
Bassam,  dates  from  1843. 
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Dahomey. — The  seat  of  the  government  is  at 
Porto-Novo.  The  railroad  (built  for  205  kilo- 
metres) will  go  as  far  as  the  Niger.  Porto- 
Novo  (76,000  inhabitants)  is  superseded  by 
Gotonou,  which  is  connectea  with  it  by  an  iron 
wharf  208  metres  long.  The  products  are  the 
same  as  in  the  preceding  colony.  The  imports 
amount  to  12,000,000,  and  the  exports  to  10,- 
000,000  francs,  (jreat  attention  is  being  given 
to  the  cultivation  of  cotton.  The  natives  live 
on  Indian  corn,  manioc  millet  and  rice. 

CONGO. 

The  origin  of  the  colony  of  French  Congo 
dates  back  to  1843;  it  became  a  colony  in  1881. 
The  present  state  of  Congo,  with  its  de- 
pendences, comprises  (i)  the  colony  of  Gabon; 
(2)  the  Middle  Congo;  (3)  Oubanghi-Chari ; 
(4)  Tchad.  It  is  governed  by  a  Commissary- 
General  who  resides  at  Brazzaville,  and  also  by 
a  Lieutenant-Governor  at  Gabon.  The  general- 
domain  was  organized  in  1899.  Its  products  are 
the  same  as  those  of  the  preceding  colonies. 
Trade  amounts  to  7,000,000  francs  imports,  and 
10,000,000  francs  exports. 

THE    SOMALIS    COAST. 

This  territory  was  botight  in  1858  and  in 
1862,  and  settled  in  1883.  The  seat  of  the  gov- 
ernnient  was  transferred  to  Djibouti,  and  in 
1896  the  colony  took  the  name  of  the  French 
Coast  of  Somalis.  It  is  connected  by  cable  with 
Perim  and  large  steamers  touch  here.  It  is  a 
protectorate.  The  principal  exports  are  ivory, 
gold,  hides  and  cbfiee,  amounting  to  a  trade  of 
11,000,000  francs  exports  and  8,000,000  francs 
imports. 

The  importance  of  Djibouti  is  the  result  of 
its  railroad  connection  with  Addii  Abbaba,  the 
capital  of  Ethiopia.  It  is  the  point  of  departure 
for  caravans,  and  the  products  of  the  country. 
Djibouti  has  a  population  of  600  Europeans  and 
6,000  natives.  Cheik-Said  is  a  French  posses- 
sion, notwithstanding  that  the  Turks  have  un- 
lawfully placed  a  garrison  there.  The  island 
of  Perim  has  the  advantage  of  being  supplied 
with  soft  water.  Its  situation  commands  the 
entrance  to  the  Red  Sea. 

MADAGASCAR. 

The  colonization  of  Madagascar  by  the  French 
began  in  1642,  under  Louis  XIV.  Napoleon  III. 
made  a  treaty  with  the  queen  in  1862.  The 
Hovas  having  neglected  it,  the  French  took 
the  capital,  30  Sept.  1895.  The  island  was  de- 
clared a  colony  shortlv  after  the  insurrection  of 
1896-98.  It  is  2,500  leagues  from  France,  and 
150  leagues  from  Reunion.  Its  area  is  580,000 
square  kilometres.  Although  it  is  as  large  as 
France,  Belgium  and  Holland  together,  it  has 
only  2,500,000  inhabitants,  including  850,000 
Hovas  in  the  interior,  500,000  Betsilleos  in  the 
South,  and  the  Sakalaves  in  the  East.  The 
coast  is  unhealthy,  but  thus  far  the  high  pla- 
teaux have  been  salubrious. 

The  annual  report  amounts  to  24,000,000 
francs.  In  1895  the  imports  were  14,000,000  and 
the  exports  4,000,000  francs.  These  figures  have 
increased  to  38.500,000  francs  and  more  than 
28,000,000,  making  a  total  of  65,000,000.  The 
principal  exports  are  india  rubber,  raflia,  cattle, 
vanilla,  cloves,  gum,  cocoa  and  coffee.  There 
are   important   cotton  plantations   in   the   west. 


The  native  industries  consist  of  the  making  of 
rope-bands,  lace,  and  straw  hats,  and  there  arc 
many  other  enterprises.  The  railroad  from 
Tananarive  to  Tamatave  is  in  course  of  con- 
struction. Its  terminus  is  connected  with  the  sea 
by  the  means  of  the  PagaJanes  canaL  The 
principal  cities  are  Tananarive  (50,000  inhab- 
itants), Tamatave,  the  chief  port  on  the  easf 
coast,  and  Majunga  on  the  west  coast. 

The  magnificent  roadstead  of  Diego-Suarez 
serves  as  a  base  for  naval  operations.  The 
colonization  has  been  directed  by  General 
Gallieni,  who  is  an  organizer,  and  ruler,  as  well 
as  an  energetic  military  leader. 

THE  COMORES. 

Mayotte. — ^The  archipelago  of  the  Comores 
consists  of  four  islands.  Mayotte,  the  seat  of 
government,  has  been  a  colony  since  1843; 
Anjouan   has  been  under  our  protection  since 

1886,  and  the  Large  Cx)more  and  Mohcli  since 

1887.  All  these  belong  to  Madagascar.  The 
area  is  2,124  kilometres.  The  population  con- 
sists of  50,000  Musalmens,  Mayotte  was  dev- 
astated by  a  cyclone  in  1899.  Anjouan  has 
prospered  thanks  to  its  vanilla,  coffee,  cocoa  and 
cotton.  Its  trade  amounts  to  1,800,000  francs 
imports,  and  2,400,000  francs  exports. 

GUADELOUPE. 

Guadeloupe  has  been  a  French  colony  since 
1674,  and  suffered  vicissitudes  in  French  con- 
tinental wars.  It  consists  of  two  islands ;  Basse 
Terre,  and  Grande  Terre,  separated  from  it  by 
a  short  arm  of  the  sea ;  Basse  Terre  has  but  one 
port  (of  the  same  name) ;  Grande  Terre  has 
five  ports,  the  principal  one  of  which  is  Pomte 
a  Pitre.  Its  trade  amounts  to  17,000,000  francs 
imports,  and  as  much  in  exports,  which  consist 
in  sugar,  rum,  coffee,  cocoa,  vanilla  and  log- 
wood. Population  140,000.  Its  dependencies 
are  the  islands  of  Desirade,  Petite  Terre,  Saintc, 
Marie  Galante,  two-thirds  of  St.  Martin,  and 
St.  Bartholomew. 

MASTINIOUE. 

Martinique  has  been  a  French  colony  since 
1664,  The  island  is  70  kilometres  long  and  31 
wide.  It  is  volcanic,  the  same  as  Guadeloupe, 
and  the  eruption  of  Mt..  Pelee  in  1902  destroyed 
the  city  of  St.  Pierre  which  had  25,000  inhab- 
itants. The  population  o\{  Fort  de  France,  the 
principal  city,  is  15,000.  Its  trade  amounts  to 
20,400,000  francs  imports,  a;id  15,000,000  exports 
— about  the  same  as  Guadteloupe.  The  colony 
has  recovered  from  the  disaster,  and  is  resum- 
ing its  business  enterprises.     -^ 

GUYANA.    \ 

Guyana  is  one  of  the  oldestl  French  colonies 
It  lies  between  Dutch  Guiana  and  Brazil.  It 
dates  from  1674  and  it  only  his  33,000  inhab- 
itants, 12,600  of  whom  are  in  CaVenne,  the  prin- 
cipal city.  Notwithstanding  thafl  gold  has  been 
exported  since  1855,  ebony  formfe  its  chief  ex- 
port. The  exports  are  valued  \  at  13.000,000 ; 
the  imports  amount  to  io,500,ooc>  francs.  Be- 
sides its  gold  deposits,  the  couiitry  has  mag- 
nificent forests.  It  has  been  neglected  because 
criminals  have  been  transported  Ithere.  How- 
ever, it  possesses  the  same  elemeiits  of  growth 
as  its  neighbors,  British  GuianA  and  Dutch 
Guiana.  ^ 
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,  ST.    PIERSE    AND    MIQUELON. 

The  first  French  settlements  were  made  there 
in  1604.  ■  These  islands  were  taken  from  France 
in  1713  (Treaty  of  Utrecht)  restored  in  1763 
(Treaty  of  Paris),  and  ruined  during  the  war 
of  American  Independence.  The  English  ban- 
ished the  inhabitants  in  1778.  The  trea^  of 
1783  gave  France  jurisdiction  over  them.  They 
have  only  6,500  inhabitants.  The  imports 
amount  to  8,000,000,  and  exports  to  10,000,000 
francs,  and  consist  of  codfish,  oil,  lobsters  and 
salmon.  The  islands  are  the  chief  fishing  station 
for  French  vessels  on  the  shores  of  the  Atlantic. 

REUNION. 

This  colony  dates  from  1671.  It  used  to  be 
called  Bourbon.  Its  climate  is  excellent.  It  is 
71  kilometres  long,  51  wide,  and  has  an  area  of 
2,600  square  kilometres.  Its  hot  springs  of 
Salazie,  Cilaos  and  Massate  are  celebrated.  In 
the  mountains  the  temperature  is  sometimes 
below  zero.  The  summers  are  very  warm.  The 
island  was  ravaged  by  cyclones  in  1904  and  1905. 
There  are  two  ports:  St.  Denis,  the  principal 
one  (38,000  inhabitants),  and  St  Pierre  (27,000 
inhabitants).  Its  report  is  4,500,000.  Imports, 
22,000,000  and  exports,  20,000,000  francs,  consist- 
ing of  sugar,  coffee,  vanilla,  rum,  tapioca  and 
tobacco.  The  spice  trees  of  the  Sonde  Islands 
were  introduced  there  in  1770  by  the  commissary, 
Poivre.  Its  nearness  to  Madagascar  also  gives 
it  an  outlet  for  trade.  It  is  thoroughly  French. 
The  French  of  Maurice — its  neighbor  which  has 
become  English — still  speak  their  own  language. 

NEW  CALEDONIA  AND  NEW   HEBRIDES. 

France  took  possession  of  New  Caledonia  in 
1853.  Its  dependencies  are  the  Isles  of  Pines, 
Loyalty  and  Huon;  but  the  archipelago  of  New 
Hebrides — which  is  30  hours'  distant  from  it 
by  steamer,  and  four  days  from  Sydney — was 
(February  1907)  the  subject  of  a  convention 
which  estabHshed  joint  rule  with  England.  The 
area  of  New  Caledonia  is  2,100,000  hectares,  of 
which  one-half  is  mining  land,  500,000  hectares 
of  pasturage  and  lands  under  cultivation;  the 
remainder  is  forest.  The  annual  report  amounts 
to  4,000,000  francs.  The  climate  is  excellent  and 
favorable  for  colonization.  In  August,  which  is 
its  coolest  season,  the  temperature  is  as  low  as 
13'.  The  population  is  13,000  colonists,  more  than 
10,000  convicts,  and  30,000  natives.  No  convicts 
have  been  sent  there  since  the  beginning  of  this 
century.  The  colony  is  connected  with  Brisbane, 
Australia,  l^  a  line  of  steamers  and  a  cable. 
Its  trade  amounts  to  21,800,000  francs,  of  which 
;  10,800,000  are  imports,  and  11,000,000  exports. 
•The  latter  are  the  finest  quality  of  coffee,  val- 
uable woods,  and  especially  minerals — nickel 
130,000  tons;  chrome,  45,000;  cobalt,  8,000. 
Blast  furnaces  are  about  to  be  constructed,  and 
the  coal  and  copper  mines  are  being  worked. 

This  colony  lies  on  the  route  to  Australia, 
San  Francisco  and  Panama,  on  the  one  side, 
and  on  the  other  it  lies  on  the  route  from  Pan- 
ama to  Indo-China,  and  China-Seas.  Its  vast 
harbor  of  Noumea  must  consequently  become 
the  chief  port  of  the  Pacific. 

New  Hebrides. — The  New  Hebrides,  in  the 
same  archipelago,  comprises  70  islands,  whose 
area  is  1,600,000  hectares.  The  French  possess 
950,000,   and   the   English  235,000.     Agriculture 


and  commerce  are  in  the  hands  of  400  French 
colonists,  against  100  English — ^70  of  these  are 
only  Wesleyan  missionaries.  These  very  fertile 
islands  are  the  granary  of  the  Caledonia  islands, 
a  mining  country.  They  are  inhabited  by  70,000 
Canaques  and  furnish  laborers  for  the  same 
archipelago.  It  is  contended  that  France  has 
much  more  right  to  these  islands  than  England; 
but  Australia  wanted  them  bestowed  upon  her 
and  the  convention  of  February  1907  established 
a  French-English  protectorate  over  them.  It  is 
thought  that  this  modus  vivendi  is  only  tempo- 
rary. The  situation  of  the  archipelago  will 
assume  great  importance  when  the  Panama  canal 
is  opened. 

OCEANICA. 

Tahiti. — ^The  colony  of  Tahiti  comprises  the 
archipelago  of  the  Society  Isles,  the  Marquises, 
the  Tuamatou,  the  Gambiers,  the  Tubuai,  and, 
in  the  centre  of  the  Pacific  the  small  island  of 
Clipperton,  the  advance  sentinal  of  Panama.  It 
is  1,200  leagues  from  the  main  land,  and  has  be- 
longed to  France  since  1842. 

Tahiti's  climate  is  charming,  and  the  people 
are  very  kindly.  It  has  30,000  inhabitants.  Trade 
amounts  to  4000,000  francs  imports,  of  which 
1,700,000  come  from  the  United  States,  665,000 
from  New  Zealand,  and  600,000  from  France. 
The  exports  amount  to  4,700,000  francs,  of  which 
80,000  are  sent  to  France  and  200,000  to  foreign 
ports.  The  exports  are  copra,  vanilla,  cotton, 
cocoanuts,  oranges,  and  mother-of-pearl.  .  The 
colony  has  no  maritime  or  postal  connection 
with  the  metropolis.  The  transportation  of  mail 
and  passengers,  and  of  most  all  the  merchandise 
is  done  by  the  Union  Steamship  Company,  which 
connects  Tahiti  with  New  Zealand ;  and  by  the 
Ocean  Steamship  Company,  which  connects  it 
with  San  Francisco.  These  two  companies  are 
subsidized  by  the  colony  and  by  France.  It  is 
thought  that  the  postal  service  will  be  estab- 
lished when  the  Panama  canal  is  opened. 

INDO-CHINA. 

Indo-China  is  the  most  important  of  the 
French  colonies.  It  is  14,000  kilometres  distant 
from  France.  It  is  divided  into  five  parts: 
Cochin-China,  settled  in  1858;  the  Protectorate 
of  Cambodia,  in  1853;  Annam,  in  1874;  Tonkin, 
in  1885;  Laos  (direct  possession),  in  1893; 
and  Quang  Tcheou  (off  the  coast  of  China),  in 
1898.  The  area  is  712,000  square  kilometres,  and 
there  is  a  population  of  23,000,000  of  very  diverse  * 
nationalities — ^Annamites  (three-quarters  of  the 
inhabitants)  ;  (Cambodians  and  Chinese ;  Lao- 
tians, 132,000  Kiams  and  800,000  Mais  or  Khas 
(savage  tribes).  18,000  of  the  inhabitants  are 
French.  The  annular  expenditures  are  105,- 
000,000  francs,  78,000,000  of  which  are  for  the 
general  budget  and  35,000,000  for  the  six 
countries.  Its  foreign  commerce,  which  was  205,- 
000,000  francs  in  1897,  has  been  400,000,000  francs 
since  1904.  Nearly  2,000  steamers  of  2,250,000 
tons  and  3,300  of  50,000  tons  frequent  its  ports. 
American  steamers  come  here  for  rice.  A  net- 
work of  railroads,  of  more  than  2,000  kilometres, 
is  being  built — valued  at  266,000,000  francs. 
The  public  works  and  the  domestic  affairs  of 
the,  colony  are  progressing  rapidly.  The  prin- 
cipal exports  are  rice,  tea  and  coal.  This  colony 
has  not  been  forced  into  union,  it  was  naturally 
united. 
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C^c/tffi-CAfMa.— The  area  of  CochinOhina  is 
57i6oo  square  kilometres;  population  3,000,000, 
of  which  5,000  are  French.  Saigon  is  40  miles 
from  the  sea.  and  one  of  the  most  beautiful 
cities  in  the  far  East.  Decortications  are  pre- 
pared for  three  times  as  much  rice  as  they 
have.  The  rice  export  in  1867  was  i4/x>o  tons; 
it  is  now  a  million.  Other  exports  are  pepper, 
3,000  tons ;  cotton,  sugar  and  copra.  Cho-len  on 
the  outskirts  of  Saigon,  is  the  most  important 
centre  of  native  and  Chinese  trade.  Tonkin 
has  an  area  of  174,560  kibmetres,  and  10,000,000 
inhabitants,  4,000  of  whom  are  French.  The 
climate  is  more  supportable  than  Cochin-China. 
The  chief  cities  are:  Hanoi,  150,000  inhabitants; 
Haiphong,  15,000,  and  Namdinh — the  com- 
mercial,, artistic  and  literary  centre — 50,00a 

Annam-Hui,  the  capital  of  the  kingdom,  aiid 
the  seat  of  the  French  Legation,  has  40^000  in* 
habitants.  The  area  of  Annam  is  133*760  square 
kilometres;  population  6,000,000.  The  vicinity 
of  the  sea  renders  the  climate  very  agreeable 
to  Europeans.  The  chief  cities,  after  Hue,  are 
Tourane,  with  its  mines  of  coal,  copper  and  gold, 
and  its  tea  plantations ;  and  Fai-fo,  an  emporium 
for  native  trade,  which  exports  2,000^000  francs 
worth  of  cinnamon  to  China. 

Cambodia^ — ^The  area  of  this  colony  is  200,000 
square  kilometres;  population  1,800,000,  of  which 
600  are  Europeans,  The  climate  is  very  warm* 
The  products  are  rice,  cotton,  silk,  pepper> 
gums,  cardamon,  sugar,  tobacco  and  the  fish 
caught  and  salted  by  the  30,000  fishermen  of  the 
great  lakes. .  Cambogia  has  only  one  small  port 
— Kampot.  The  capital  is  Phrompenh,  60,000 
inhabitants.  It  is  a  great  river  port  at  which 
steamers  stop  all  the  year  round. 

Laos, — The  area  of  Laos  is  300,000  square 
kilometres;  population  1,000,000,  of  which  500,000 
are  Thais;  400,000  Khas;  5,000  Khmers;  2,000 
Annamites;  yxi  Chinese;  and  150  Europeans. 
The  two  ca|^itals  are  Luang-prabang,  as,ooo  in- 
habitants, situated  in  the  northern  part;  and 
Vien-charh  in  the  centre.  Its  products  are 
cardamon,  benzoin,  india  rubber,  gum-lac,  tin. 
Its  gold,  iron,  salt,  and  gem  mines  are  to  be 
worked. 


Kouang  Cheou  Wan,— lis  area  is  1,000  kilo- 
metres ;  population  i6o,oop.  The  chief  town  and 
most  important  port  is  Pointe  Nivet.  Its  prod- 
ucts are  the  same  as  in  the  southern  part  of 
China.  It  is  a  free  port  frequented  by  210  ships. 
The  total  commerce  amounts  to  8,6oc^ooo  francs^ 
This  territory  will  be  connected  with  Tonkin 
by  railroad.  The  colony  is  a  base  for  extensive 
business  transactions,  and  its  commercial  activity 
will  extend  to  the  countries  which  consume  rice 
"-^those  bordering  the  China  seas  and  the  Pacific 

INDIA. 

French  settlements  in  India,  the  chief  cities 
of  which  are  Pondichery,  Chandernagore, 
YanaoD,  KarikaJ  and  Mahe,  are  all  that  remain 
to  us  o£  the  immense  empire  of  D^pleix,  which 
has  become  the  Empire  of  British  India.  Area 
51,000  hectares;  population  i7.5iOoa  The  trade 
amounts  to  9,30Q>ooo  francs  iqiports,  and  28^ 
000^000  exports,  consisting  of  blue-<x>ttoa  clotK 

fcanuts,  coffee,  saffron,  tamarins  and  salt  fssh, 
he  cities  are  coi^nected  with  the  railroads  of 
India,  and  a  line  of  French  steamers  riu^  to 
Pondichery.  The  populatkpa  consists  of  i25iP00 
natives  and  1,000  Creoles. 

CANADA. 

From  the  fact  that  French  emigration  is  oalj 
20,000  per  year,  we  must  not  conclude  that  the 
French  do  not  colonize.  They  know  how  to 
please  the  natives,  and  the  survival  of  the  French 
spirit  in  the  colonies  we  have  lost  is  proved  by 
the  fact  that  2,000,000  Canadians  still  speak  the 
French  language. 

LOUISIANA. 

There  are  1,500,000  French  in  Louisiana  k 
the  United  States,  and  500,000  in  the  Antilles, 
no  longer  French  possessions;  as  Haiti,  half 
of  whidi  France  once  owned;  and  there  are 
also  many  French  emigrants  in  the  republics  of 
South  Ajnerica.  The  following  tables  show 
(l)  the  value  of  the  commerce  of  the  French 
Cokmies;  (2)  their  respective  value  in  eco- 
nomics; and  (3)  their  size,  population,  expcndi-* 
tures,  and  commerce  (both  imports  and  exports). 


TABLE  OP  THB  TRADB  OP  THE  PRBMCH  COLOKIBS  (1905). 


Namb 


Alfferia 

Tunisi 

Western  Africa 

Congo 

Reunion 

Madagascar 

Somalis  Coast 

Mayotte  and  Dependencies  . . 
J'rench  Settlements  in  India. . 

Indo-China 

St.  Pierre  and  Miguekm 

Guadeloupe. . 

Martinique 

Guiana 

New  Caledonia 

Oceanica 


Imports, 
francs 


Expofts; 

francs 


Total, 
francs 


Total  trade 

with  Prance, 

francs 


Total  trade 

with  Prenofa 

colonies, 

francs 


Total 


francs 


06.867.468 
10.379.146 
18.184.824 
31.198,410 
771.926 
11,929.941 

6.356.207 
254.560,270 

5,439.521 
13.438,419 
14.759.172 
11.439.875 
10.726.657 

8.028.161 


56.207.918 
13.982,745 

9,708,252 
22.850.592 

8.096.661 

19.219.004 

27.185.997 

168.757,653 

7,119.311 
16,637.471 
18.069.422 

9.939.491 
11.070.378 

3.062.669 


163,075,871 
24.311.891 
27.893.076 
54.049,002 
8.868  587 
30,148.945 
83,542.304 

423.317,932 
12.558.832 
B9. 076. 890 
32.828.694 
21.378.866 
21.707.035 
6.090. 7S0 


68,254,180 

9.188.059 

19.070,181 

42.298.311 

2.891.471 

193.146 

14.033.365 

138.697,020 

8.690.483 

21.936,229 

23.786.956 

16.446.556 

8,582.687 

1.028.260 


4.148.917 

137.261 

2.040.479 

1,679,980 

447,748 

288,380 

2,811,724 

6,010.578 

272.598 

098,497 

066 ,089 

529.406 

193,518 

166.881 


80,672,274 

14.986.631 

6.778.466 

10.070.711 

529. 36g 

26.667.418 

17.S!97.116 

278.610.384 

3. SOS. 751 

6.446.164 

8.066.611 

4.402.704 

18.021.030 

4.980,820 


Total. 


489,070.491 


884,857,464 


878.934,955 


378,091,113 


19.765.441 


476,076.801 
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TABLB  or   THB    GENERAL   SITUATION    OP   FRENCH    COLONIES. 


GOLOMZES 


Algeria 

Tunisi 

Wbstbrn  Afbica — 


Senegaxnbia-Ntger.*  • . . 

Guinea 

Ivory  Coast 

Dahomey 

Congo 

Somalis  Coast 

Madagascar 

Blayotte 

Great  Comore 

Aniouan 

Mohsli 

Guadeloupe 

Martinique 

Guiana 

St.  Pierre  and  Miquelon. 
Reunion 

paftv^fyian  TlilfIS •••••••• 

Oceanica. 

Indo-China. 

The  Indies 


Area  in 
kiloBaetns 


670.000 
135,000 


2.525.000 


1,800.000 

36.000 

580,000 

856 

1,102 

878 

231 

1.750 

987 

80,000 

242 

2.600 

20.078 

4.002 

8,200.000 

588 


Inhabitants 


Natives         Europeans 


4,000,000 
1.650.000 


9,000.000 


8.000.000 

200.000 

8,000.000 

0.000 

45.000 

15.000 

9.000 

183.000 

200.000 

84.000 

7.000 

174.000 

20.000 

28.000 

28,500,500 

273.000 


700.000 
150.000 

290 
256 

4.000 
176 
190 
580 
400 
16,200 

1.018 

5 

2 

6.450 

5.400 

8,180 

6.545 

406 

12.196 

8.061 

18,246 

78 


Report  for 
1906, 
franes    e. 


39.000.000 
40.000.000 


5.710, 

12.809, 

5.100, 

8.000, 

5.306, 

5,540, 

1.175, 

28.805 

238, 

172 

118, 

28. 

5.628, 

4,962, 

2.942, 

709, 

5,279, 

8.769, 

1.823, 

06.995, 

2.385, 


916.50 
500.50 
000.50 
000.50 
218.14 
606.86 
000.86 
000.86 
865.86 
100.86 
741.25 
700.25 
600.90 
128.90 
108.34 
246.30 
000.30 
910.80 
745.30 
756.44 
328.82 


Commeroe 


Exports, 
francs 


306.000.000 
80.000.000 


} 


.630.012 
.680.012 
,090.743 
.613.460 
.540.066 
.988.242 
,450.900 
271.010 


2.381.888 


16 

15 

12 

9 

19 

8 

4 

120 

28 


658.297 
104.073 
830.391 
552,744 
191,900 
.963,895 
.678.052 
448.505 
059.017 


Imports, 
francs 


400.000.000 
70.000,008 

51.662.996 

51.662.99f 

17.942.971 

9.078.131 

11.264.258 

6.978,077 

7.530.221 

32.898.554 

1.715.272 

16.408.801 
20,889.566 
10.468.081 

8.306.117 
21,50^.588 
13.671,998 

8.907,996 
204.253,872 

9.819.596 


Total.. 


7.203.344 


44.697.000  78.683 

Fig,  incompl. 


187,585,870.75  345.908.195     447,804. |A20 


RBCAPITTJLATION    OP   THB  ECONOMIC  VALUES  OF 
BACH   COLONY   (CAPITAL  INVOLVBD). 

Francs. 

fUftmion 100  000.000 

Guadeloupe 188  000  000 

Martinique 100  000  600 

Guiana 80.885  000 

Thelndies 68.241  000 

New  Caledonia...., 114.464.000 

Preneh  Settlements  in  Oceatiica. 11. 822 .000 

Saint-Pierre  and  Migtielon. 21.244  600 

Indo-Chin«u 544. 709. 000 

Western  Africa 223 .  64 3 .  000 

Madagascar 190.044.000 

Comores 18.488.000 

h  Ci^ast  of  Somalia 64.300  000 

•  (Capital  of  the  SodetiM) 60.490  000 

ToM I,l86.a86.000 

Vol.  8  —  46 


Thus  the  increase  111  value  resulting  from 
industrial  and  commercial  enterprises  and  the 
investment  of  capital  amounted,  in  1907,  to 
nearly  2>ooo,ooo,ooo  francs. 

RE3UME, 

From  the  above  data  it  can  be  seen  that 
French  domain  is  of  vast  extent  and  is  rapidly 
increasing  in  value.  Its  internal  affairs,  and  its 
business  enterprises  show  a  steadily  increasing 
prosperity,  and  the  future  outlook  is  fnU  of 
hope  and  involves  great  responsibility. 

M.    Charles    Lemire, 
Conseiller  du  Commerce  Esterieur, 
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France,  Isle  of.    See  Mauritius. 

Francesca  da  Rimini.  See  Da  Rimini^ 
Francesca. 

Francesco  di  Paula,  fran-ches'ko  de  po'la, 
or  Saint  Francis  of  Paola,  Italian  monk:  b. 
Paula  or  Paola,  Calabria,  1416;  d.  Plessis-les- 
Tours  2  April  1507.  At  the  age  of  13  he  was 
the  inmate  of  a  Franciscan  convent;  and  at  19 
retired  to  a  cave  where  he  inflicted  on  him- 
self every  species  of  self-mortification.  The 
fame  of  his  piety  having  attracted  to  his  cell  sev- 
eral emulators  of  his  austere  life,  he  obtained 
permission  to  erect  a  convent,  and  the  new  com- 
J^munity  received  from  Pope  Sixtus  IV.  the  title 
of  the  Hermits  of  St.  Francis  of  Assisi;  but  the 
title  was  changed  by  Alexander  VI.  to  Minim- 
Hermits  of  St.  Francis  of  Paola.  The  founder 
established  numerous  communities  in  Italy,  Sic- 
ily, France,  Spain,  and  Germany,  but  the  Minims 
were  never  settled  in  Great  Britain  or  Ireland. 
To  the  usual  conventual  vows,  Francesco  added 
one  of  the  most  rigorous  abstinence — flesh, 
eggs,  cheese,  and  milk  being  strictly  forbidden 
the  entire  year,  except  in  illness.  In  Spain  they 
were  called  the  Brothers  of  Victory,  in  com- 
memoration of  the  deliverance  of  Malaga  from 
the  Moors.  Twelve  years  after  his  death  he 
was  canonized  by  Leo  X.,  and  the  Roman  Cath- 
olic Church  celebrates  his  festival  on  2  April 

Franchetti,  friin-chet'te,  Baron  Alberto* 
Italian  composer:  b.  Turin  i860.  He  was  a 
pupil  in  Coccon  and  Magi,  studied  at  Dresden 
and  Munich,  and  in  i88iB  produced  his  most 
successful  opera  (Asraele.) 

Fran'chise,  in  law,  a  right  belonging  to  a 
subject  of  exercising  a  branch  of  the  sover- 
eign or  government  prerogative,  either  in  virtue 
of  a  grant  conferring  such  right,  or  by  pre- 
scription, which  always  presupposes  such  a 
grant.  The  corporate  franchise,  that  is,  the 
right  of  being  incorporated,  and  of  holding  fairs, 
ferries,  etc.,  are  among  the  most  important 
franchises,  which  are,  however,  almost  infinite. 
In  politics  it  is  the  right  of  voting  upon  pro- 
posed legislative  measures,  where  such  meas- 
ures are  accepted  or  rejected  by  the  people 
generally;  or  for  representatives  to  a  legislative 
assembly  (the  parliamentary  franchise)  or  to  a 
municipal  body. 

Prancia,  fran'cha,  easel  name  of  Fr.\ncesco 
di  Marco  di  Giacomo  Raibolini,  Italian 
painter:  b.  Bologna  1456;  d.  there  5  Jan.  1517. 
He  assumed  his  name  of  Francia  from  that  of 
the  goldsmith  under  whom  he  began  his  art 
studies.  He  was  a  pupil  in  painting  of  the 
Ferrarese,  Lorenzo  Costa,  and  shows  the  influ- 
ence of  his  master's  style.  He  painted  por- 
traits and  history,  his  greatest  work  being  the 
Bentivoglis  altarpiece,  in  the  Church  of  San 
Giacomo  Maggiore,  Bologna. 

Francia,  Jos^  Caspar  Tomas  Rodriguez 
da,  h5-sa'  gas'par  to  mas  ro-dre'ges  fran'- 
se-a,  Paraguayan  dictator:  b.  Asuncion 
1756;  d.^  there  20  Sept.  1840.  He  was  sent  to 
the  University  of  Cordova,  with  a  view  to 
entering  the  Church;  but  his  plana  underwent 
a  change,  and  on  his  return  to  his  native  town 
with  the  degree  of  doctor  of  laws,  he  began 
his  public  career  as  a  barrister.  His  high  repu- 
tation for  learning,  but  still  more  for  honesty 
and  independence,  procured  him  an  extensive 
practice;  and  he  devoted  himself  to  legal  pur- 


suits for  30  years.  In  181 1,  when  Paraguay 
threw  off  the  Spanish  yoke,  he  became  secretary 
of  the  junta  appointed  by  congress.  In  1814 
he  was  appointed  dictator  for  three  years,  and 
in  181 7  he  was  continued  in  authority  for  life. 
No  sooner  had  he  reached  the  goal  for  which  he 
had  been  striving  than  he  began  to  display  the 
utmost  tyranny  in  his  administration.  He  was 
kindly  disposed  toward  foreigners,  till  they  ex- 
cited his  jealousy  by  the  culture  of  Paraguay 
tea,  of  which  he  made  a  state  monopoly.  After 
everything  had  been  placed  completely  at  his 
beck  he  seemed,  in  1824,  disposed  to  return  to 
milder  courses,  but  a  new  attack  of  his  con- 
stitutional malady  led  him  again  to  a  renewal 
of  his  tyrannical  proceedings;  but  as  Paraguay 
had  improved  under  his  government,  and  the 
inhabitants  had  become  reconciled  to  his  tyr- 
anny, he  was  able  to  continue  his  system  till 
his  death. 

Franciabigio,  fran-cha-be'j6,  (the  easel 
name  of  Francesco  di  Cristofano  Bigi), 
Italian  painter:  b.  Florence  1482;  d.  there  24 
Jan.  1525.  He  was  a  pupil  of  Albertinelli,  where 
he  met  and  made  a  friend  of  Andrea  del  Sarto. 
The  two  artists  painted  in  collaboration  the  fres- 
coes in  the  Santa  Annunziata  Church  at  Flor- 
ence. In  these  paintings  the  influence  of  del 
Sarto  is  very  apparent,  as  well  as  in  the  <Last 
Supper,)  which  Franciabigio  painted  in  the  re- 
fectory of  San  Giovanni,  and  the  oil  painting 
at  Dresden,  <David  and  Bathshcba.)  He  has 
left  many  excellent  portraits,  one  of  which  is  in 
the  Berlin  Museum. 

Fran'cillon,  Robert  Edi^card,  English  nov- 
elist: b.  Gloucester,  England,  25  March  1841. 
He  was  educated  at  Trinity  Hall,  Cambridge. 
He  was  admitted  to  the  bar  in  1864  and  was 
on  the  staff  of  the  London  Globe  1872-94.  His 
novels  are:  (Earl's  Dene);  < Pearl  and  Emer- 
ald) (1872);  <01ympia);  ^Strange  Waters); 
<Zelda*s  Fortune);  (A  Real  Queen>;  (Queen 
Cophetua)  (1880);  (Under  Slieve-Ban>  (i88i) ; 
(King  or  Knave)  (1888);  (A  Dog  and  bis 
Shadow);  (Jack  Doyle's  Daughter);  (Ropes  of 
Sand) ;  (Gods  and  Heroes) ;  etc 

Francis  I.,  king  of  France:  b.  Cognac, 
France,  12  Sept.  1494;  d.  Rambouillet  31  March 
1547.  He  succeeded  to  the  throne  in  15 15,  on 
the  death  of  Louis  XII.,  who  died  without  male 
issue.  As  grandson  of  Valentino  of  Milan,  he 
put  himself  at  the  head  of  an  army  to  assert 
his  right  over  the  Milanese.  The  Swiss,  who 
opposed  him  in  his  entry  into  the  duchy,  were 
defeated  at  Marignano  (or  Melegnano),  and 
Milan  fell  immediately  after  this  victory.  After 
a  short  war  with  England,  the  famous  mterview 
between  Henry  VIII.  and  Francis  took  place, 
in  1520,  in  Flanders,  which,  from  the  magnifl- 
cence  displayed  on  the  occasion,  was  called 
The  Field  of  the  Goth  of  Gold  (q.  v.).  In 
the  same  year,  Charles  V.  of  Spain  having  in- 
herited the  empire  after  the  death  of  Maximilian, 
Francis  laid  claim  to  the  imperial  dignity  and 
declared  war  against  his  rival.  In  this  struggle, 
however,  he  met  with  nothing  but  reverses. 
After  the  defeat  of  Marshal  Lautrec  at  Bicoca, 
in  1522.  the  retreat  cf  Bonnivet,  and  Bayard's 
death,  Francis  was  himself,  in  1525,  beaten  at 
Pavia,  and  taken  prisoner.  The  fight  had  been 
a  fierce  one,  and  the  king  wrote  to  his  mother, 
«A11  is  lost,  except  honor.»     Led  captive  into 
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Spaiin,  he  recovered  his  liberty  only  at  the  cost 
of  an  onerous  treaty,  signed  at  Madrid  in  1526; 
but  which  Francis  subseauently  declared  null 
and  void-  He  immediately  recommenced  war 
in  Italy,  met  with  fresh  defeats,  and  concluded 
a  second  treaty  at  Cambrai  in  1529.  He  once 
more  invaded  Italy,  in  1536,  and,  after  various 
successes^  consented  to  a  definite  arrangement 
at  Crespi,  in  1544,  by  which  the  French  were 
excluded  from  Italy,  though  Milan  was  given 
to  the  Duke  of  Orleans,  the  second  son  of 
Francis.  Francis  was  a  friend  to  arts  and 
literature,  which  flourished  during  his  reign; 
and  he  was  called  the  ® Father  of  Letters.* 
Justice,  also,  began  to  be  better  administered 
m  his  reign.  He  founded  the  Royal  College  of 
France,   the   Royal   Library,   and    built   several 

K laces.    He  was  succeeded  by  his  son,  Henry 

Francis  II.,  king  of  France,  son  of  Henry 
II.  and  Catharine  of  Medici:  b.  Fontainebleau 
19  Jan.  1544;  d.  Orleans  5  Dec.  1560.  He 
ascended  the  throne  on  the  death  of  his  father, 
10  July  1559.  The  year  previous  he  had  married 
Mary  Stuart,  only  child  of  James  V.,  king 
of  Scotland.  During  his  short  reign  of  17 
months  were  sown  the  seeds  of  those  evils 
which  afterward  desolated  France.  The  uncles 
of  his  wife,  Francis,  Duke  of  Guise,  and  the 
Cardinal  of  Lorraine,  held  the  reins  of  govern- 
ment. The  latter  stood  at  the  head  of  the 
clergy,  and  had  charge  of  the  finances.  The 
former  had  the  direction  of  military  affairs ;  and 
both  used  their  power  solely  as  a  means  of 
gratifying  their  pride  and  avarice.  Antony  of 
Bourbon,  king  of  Navarre,  and  his  brother 
Louis,  Prince  of  Conde,  provoked  that  two 
strangers  should  govern  the  kingdom  while  the 
princes  of  the  blood  were  removed  from  the 
administration,  united  with  the  Calvinists  to 
overthrow  the  power  of  the  Guises,  the  pro- 
tectors of  the  Catholics.  Ambition  was  the 
cause  of  the  quarrel,  religion  the  pretext,  and 
the  conspiracy  of  Amboise  formed  among  the 
French  nobility,  especially  the  Calvinists.  with 
the  object  of  removing  the  king  from  tne  in- 
fluence of  the  Guises,  the  first  symptom  of  the 
civil  war.  The  war  broke  out  m  March  1560. 
In  December  of  the  same  year  Francis  died, 
leaving  the  kingdom  loaded  with  debt,  and  a 
prey  to  all  the  miseries  of  civil  war. 

Francis  L  emperor  of  Germany:  b.  8 
Dec.  1708;  d.  Innspruck  18  Aug.  1765.  He  was 
the  son  of  Leopold,  Duke  of  Lorraine.  He  in- 
herited this  duchy  from  his  father  in  1729,  and 
six  years  afterward  exchanged  it  for  that  of 
Tuscany,  which  the  death  of  the  last  of  the 
Medicis  had  rendered  vacant.  In  1736  he  mar- 
ried Maria  Theresa,  the  daughter  of  the  Em- 
peror Charles  VI.  On  the  death  of  the  latter, 
he  disputed  the'  imperial  dignity  with  the  elector 
of  Bavaria,  whom  France  supported,  and  who 
took  the  name  of  Charles  VII. ;  he  was,  however, 
defeated,  and  Francis  reigned  peaceably  for  20 
years.  He  had  16  children,  among  whom  were 
Joseph  II.,  who  succeeded  him,  and  the  unfor- 
tunate Marie  Antoinette.    See  Maria  Theresa. 

Francis  IL,  emperor  of  Germany,  and  L 
of  Austria:  b.  Florence,  Italy,  12  Feb.  1768:  d. 
Vienna  2  March  1835.  He  succeeded  his  father, 
Leopold  II.,  in  1792,  as  emperor  of  Germany, 
king  of  Bohemia,  Hungary,  etc.  At  the  very 
commencement  of  bis  reign,  he  had  to  sustain 


a  war  against  France,  in  which  he  was  defeated, 
and  was,  in  1797,  obliged  to  sign  the  treaty  of 
Campo  Formio,  which  deprived  him  of  the 
Netherlands  and  Lombardy.  Another  war  tak- 
ing place  with  the  same  power,  he  was  not  more 
fortunate  than  in  the  first,  and  was  beaten 
at  Marengo,  and  lost,  by  the  Treaty  of  Luneville, 
in  1801,  all  his  possessions  on  the  Rhine.  In  a 
third  campaign,  undertaken  in  1805,  the  French 
were  victorious  over  his  armies  at  Elchingen, 
Ulm,  and  Austerlitz;  and  the  Treaty  of  Pres- 
burg  still  further  diminished  his  territory.  Re- 
nouncing now  the  title  of  emperor  of  Ger- 
many, he  took  that  of  Austria,  under  the  name 
of  Francis  I.  He  tried  again  the  fate  of  bat- 
tles in  1809;  but  the  defeats  of  Eckmiihl  and 
Wagram  led  to  the  Peace  of  Schonbrunn,  to 
cement  which  more  strongly  his  daughter  Maria 
Louisa  was,  in  1810,  given  to  Napoleon  I. 
Notwithstanding  this  alliance,  however,  he,  in 
1813,  joined  the  coalition  against  his  son-in-law 
and  contributed  considerably  to  his  overthrow. 
The  treaties  of  181 5  put  him  again  in  possession 
of  the  greater  portion  of  his  territory,  and  he 
reigned  peaceably  till  his  death. 

Francis  I.,  king  of  the  Two  Sicilies,  son 
of  Ferdinand  I.:  b.  Naples  19  Aug.  1777;  d. 
there  8  Dec.  1830.  Twice  during  the  lifetime 
of  his  father  he  carried  on  the  government  of 
the  kingdom  under  the  name  of  viceroy;  first  in 
1812,  when  a  constitution  was  granted  to  Sicily; 
and  afterward  in  1820,  during  the  troubles 
which  broke  out  in  Naples  and  Palermo.  He 
mounted  the  throne  in  1825,  and  died  1830,  with- 
out having  achieved  anything  remarkable.  He 
was  succeeded  by  Ferdinand  II. 

Francis  IL  (Francesco  d'Assisi  Mana 
Leopold),  king  of  the  Two  Sicilies:  b.  Naples 
31  Jan.  1836;  d.  TTj  Dec.  1894.  He  succeeded  his 
father,  Ferdinand  IL,  in  1859^  and  attempted 
to  carry  out  the  monarch's  policy.  His  domin- 
ions were  invaded  Inr  Garibaldi  in  i860  and 
Gaeta,  his  last  stronghold,  fell  in  1861.  Subse- 
quently the  deposed  ruler  lived  in  France  in 
retirement,  occasionally  organizing  abortive  ex- 
peditions against  the  Italian  kingdom. 

Francis  Joseph,  Charles,  emperor  of 
Austria:  b.  Vienna  30  Aug.  1830.  He  became 
emperor  2  Dec.  i&jJB,  and  found  the  empire 
shaScen  by  internal  dissensions ;  and  his  first  step 
was  to  promise  a  free  and  constitutional  gov- 
ernment to  the  country.  The  course  of  events, 
however,  compelled  him  to  close  the  national 
assembly,  and  to  assume  absolute  power.  He 
centralized  the  governments  of  his  heteroge- 
neous nationalities  at  Vienna,  and,  aided  by  Hcrr 
Von  Briick,-  inaugurated  a  series  of  fiscal  and 
commercial  reforms  favorable  to  the  interests 
of  the  middle  classes.  In  1853-4,  the  emperor 
endeavored,  though  in  vain,  to  induce  the  Czar 
Nicholas  to  abandon  his  ambitious  designs 
against  Turkey,  and  further  excited  that  auto- 
crat's displeasure  by  refusing  to  assist  Russia 
against  the  western  powers,  whose  rulers  also 
felt  aggrieved  because  he  resolved  to  remain 
neutral  and  declined  to  throw  the  weight  of  his 
name  into  their  scale.  The  unwillingness  of 
Austria  to  make  common  cause  with  the  western 
powers  has  been  severely  punished,  for  had  she 
joined  the  alliance  against  Russia  in  1854,  in 
all  probability  Louis  Napoleon  would  not  have 
crossed  the  Alps  and  dictated  the  Peace  of 
Villafranca.    It  is,  therefore,  more  than  prob- 
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able  that  her  reluctance  to  act  against  Russili 
in  that  war  was  the  cause  of  her  losing  Lom- 
bardy  three  years  later.  At  Solferino  the  em- 
peror gave  proof  of  bravery  amounting  almost 
to  rashness.  In  April  1854  he  married  the  Prin- 
cess Elizabeth  Amalie  Eugenie,  daughter  of  the 
Duke  Maximilian  Joseph,  and  cousin,  on  her 
mother's  side,  to  the  king  of  Bavaria.  The  plen- 
ipotentiaries of  Austria,  Prussia,  and  Denmark, 
assembled  at  Vienna  to  consider  the  terms  of 
a  peace,  26  July  1864,  which  was  concluded 
30  October.  The  convention  of  Gastein  signed 
14  Aug.  1865,  transferring  the  government  of 
Schleswig  to  Prussia,  and  that  of  Holstein  to 
Austria,  was  a  few  days  after  confirmed  by  the 
emperor  and  the  king  of  Prussia  at  Salzburg. 
The  emperor  issued  an  important  manifesto  to 
his  people,  20  September,  in  which  he  expressed 
very  conciliatory  intentions  toward  the  peoples 
of  Hungary  and  Croatia.  At  the  beginning  of 
1866,  the  armaments  against  Prussia  commenced, 
and  an  imperial  order  was  issued  6  May,  placing 
the  whole  army  on  a  war  footing,  and  concen- 
trating the  arniy  of  the  north  on  the  frontiers 
of  Bohemia.^  In  1867,  the  emperor  put  an  end 
to  the  hostilities  of  Hungary  by  re-establishing 
the  constitution  of  that  country ;  and  on  8  June, 
he  was  crowned  at  Budapest  as  king  of  Hun- 
gary, with  extraordinary  pomp.  In  December 
of  the  same  year,  a  new  constitution,  one  of  the 
most  I'beral  of  continental  Europe,  framed  by 
the  Reichsrath,  was  approved  by  the  emperor, 
and  promulp^ated  as  the  fundamental  law  of  the 
.impire.  His  only  son,  Rudolf,  committed  sui- 
cide in  1889,  and  the  emperor's  nephew,  the 
Archduke  Francis  Ferdinand,  in  heir-presump- 
tive.    See  Austria. 

FrftticiB,  David  Rowland,  American  poli- 
tician: b.  Richmond,  Ky.,  x  Oct.  1850.  He  was 
graduated  from  Washington  University,  St 
Louis,  iSjt),  entered  business  and  in  1877  es- 
tablishvid  the  firm  of  of  Francis  Brothers,  grain 
merchants,  St  Louis.  He  was  mayor  of  St. 
Louis  1885-9,  governor  of  Missouri  1889^3, 
secretary  of  the  interior  under  President  Qevc- 
land  1896-7,  and  became  president  of  the  Louisi- 
ana Purchase  Centennial  Exposition  in  1901. 

Frandtt,  Joseph,  American  inventor:  b. 
Boston,  Mass.,  12  March  l8ot;  d.  G)Op^rstown, 
N.  Y.,  10  May  1893.  He  was  the  invent  r  of  a 
number  of  life-boats  and  life-cars  which  came 
into  general  use  and  by  means  of  which  200  per- 
sons were  saved  when  the  British  ship  Ayrshire 
was  wrecked  on  the  New  Jersey  coast  in  185a 
It  is  estimated  that  in  four  years  as  many  as 
2,150  lives  were  saved. 

Francis,  M.  E.    See  Blundell,  Mrs.  Fban- 

CTS. 

Francis,  Sir  Philip,  British  statesman:  b. 
Dublin  22  Oct.  1740;  d,  London  23  Dec.  1818. 
He  is  the  best  accredited  of  the  candidates  for 
authorship  of  the  <Juniu8>  letters.  He  entered 
the  civil  service^  and  was  rapidly  advanced, 
owing  partly  to  his  abilities  and  partly  to  per- 
sonal influence  curiously  accordant  with  partial- 
ities shown  in  the  < Letters.*  Suddenly  raised 
to  the  lofty  position  of  one  of  the  resident 
India  council  appointed  by  Parliament  to  control 
those  affairs,  he  went  out  to  India;  spent  his 
time  there  in  a  furious.  M>ntest  for  supremacy 
with  Warren  Hastings;  was  finally  vanquished, 
b««t  achieved  a  terrible  revenge  after  his  return 


to  England,  by  inciting  Hastings'  impeachment 
and  coaching  Burke;  entered  Parliament,  pre- 
pared many  pamphlets  and  made  many  speeches 
of  much  ability  and  unfailing  acrimony.  The 
<  Letters^ — savage  assaults  on  the  heads  of  the 
party  in  power,  up  to  George  III.  himself-- 
appeared  in  the  ^Public  Advertiser >  of  London 
from  1867  to  1772;  ceasing  with  the  dispersion 
of  the  party  faction  most  liked  by  Francis,  and 
a  year  before  his  great  promotion  and  his 
departure  from  England.  The  ^  case  for  his 
authorship  is  effectively  put  in  Macaulay's 
'Essay  on  Warren  Hastings.*     See  Junius. 

Francis  of  Assisi,  as-se'ze.  Saint,  Italian 
founder  of  religious  order:  b.  Assist,  Umbria, 
Italy,  1 1 82;  d.  Assisi  4  Oct  1226.  St;  Francis 
of  Assisi  is  the  founder  of  the  Friars  Minor, 
who  are  usually  styled  Franciscans  (q.v.). 
His  family  name  was  Bemardone,  At  baptism 
he  was^  called  John.  Whether  it  was  be- 
cause his  father,  who  was  a  merchant,  was 
at  the  time  largely  engaged  in  French  trade, 
or  because  of  the  saint's  own  familiarity 
with  the  French  language,  the  name  Francis 
eventually  superseded  that  of  John.  As  a 
youth  he  was  remarkable  for  his  ardent  piety 
and  the  spotless  purity  of  his  life,  but  is  re- 
proached with  a  worldly  vanity  in  dress  Which 
his  wealth  enabled  him  to  indulge  in.  A  change 
of  heart  came  over  him  in  consequence  of  a 
year's  confinement  as  a  prisoner  of  war;  a  se- 
rious illness  helping  the  transformation.  He 
began  to  dispose  of  his  property  for  the  purpose 
of  repairing  dilapidated  churches.  Irritated  by 
.his  extravagance  his  father  treated  him  with  the 
greatest  cruelty;  the  trouble  ending  by  the 
saint's  abandonment  of  everything,  even  his 
worldly  apparel,  and  he  assumed  the  dress  of  a 
common  laborer.  His  zeal  for  church  restora- 
tions grew  in  intensity,  and  being  no  longer 
able  to  devote  his  own  patrimony  to  the  work 
he  obtained  the  necessary  means  by  begging; 
he  himself  laboring  at  the  buildings  with  his 
own  hands.  His  affection  was  lavished  also  on 
the  poor  and  especially  upon  lepers.  He  lived 
in  the  extremest  poverty,  practised  the  greatest 
austerities,  and  for  a  time  was  looked  upon  as  a 
madman.  Distinguished  and  learned  men,  how- 
ever, began  to  associate  with  him  and  follow 
his  way  of  life.  Though  not  a  priest  (and  he 
never  became  one)  he  began  to  preach  every- 
where on  the  necessity  of  penance.  As  those 
were  the  days  in  which  Barbarossa  was  raging 
against  the  Church,  both  religion  and  morality 
needed  reformation,  and  the  preacher  was  eager- 
ly listened  to  by  all  classes.  When  the  number 
of  his  followers  increased,  the  desire  to  insti- 
tute a  new  religious  order  develot^ed.  and  for 
that  purpose  he  betook  himself  to  Rome,  but 
Innocent  III.,  then  sovereign  pontiff,  treated  the 
proposal  with  indignation.  Francis  persevered, 
and  the  request  was  granted.  The  new  com- 
munity, known  first  as  the  Preachers  of  Penance, 
increased  with  astonishing  rapidity,  and  at  the 
first  general  chapter  more  than  5,000  friars  as- 
sembled; some  from  the  humble  classes  of  life, 
others  alreadv  famous  in  Church  and  state.  The 
foundation  of  the  order  coin<hided  with  the  grreat 
Lateran  Council,  the  spirit  of  which  was  against 
the  formation  of  atiy  new  reli^us  order.  In 
spite  of  this,  however,  thei-e  Seemed  to  be  a 
tacit  consent  to  allow  the  new  movement  to  pro- 
ceed.   It  was  when  Pope  Honorius  finally  gave 
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the  necessary  authorization  that  Francis  met  the 
Spanish  canon  Dominic,  who  was  in  Rome  to 
found  his  own  Order  of  Preaciiers,  commonly 
known  as  Dominicans  (q. v.).  The  two  saints 
met  in  church  and  instinctively  recognized  each 
other,  becoming^  immediately  most  devoted 
friends.  The  visions  and  miracles  reported  of 
Francis  are  bewildering  in  their  number  and 
character.  In  the  hope  of  martyrdom  he  made 
several  attempts  to  preach  the  gospel  to  the  Mo- 
hammedans. His  prayer  and  austerities  were 
continued,  his  ecstasies  frequent^  and  while  on 
Mt.  Alvemo  he  received  on  his  person  what 
are  known  as  the  stigmata,  namely,  bleeding 
wounds  on  the  hands,  feet,  and  side,  correspond- 
ing to  the  marks  on  the  crucified  body  of  the 
Saviour.  Wherever  he  went  he  was  honored 
as  a  saint;  and  his  preaching  was  irresistible  in 
its  pathetic  and  stirring  appeals  to  repentance. 
The  rule  of  life  he  laid  down  for  his  followers 
was  based  on  the  strictest  poverty,  that  is,  no 
property,  and  dependence  on  the  alms  of  the 
faithful.  This  extreme  rigor  almost  immedi- 
ately brought  dissension  in  the  order.  Parties 
were  formed,  and  the  Friar  General  Elias,  who 
had  been  appointed  by  Francis,  was  its  bitterest 
opponent,  going  so  far  as  to  leave  the  order  and 
to  side  with  Barbarossa,  who  was  flien  in  open 
warfare  with  the  Church.  Nevertheless,  the 
friars  continued  to  increase  in  number  and  to 
spread  everywhere,  preaching  the  gospel  and 
carrying  the  faith  into  distant  countries.  Be- 
sides his  order  for  men,  he  established  another 
for  women,  commonly  known  as  the  Poor 
Clares,  so  called  from  Saint  Qare,  the  first  su- 
.  perior.  There  is  still  another  section  called  the 
'  Third  Order  of  Saint  Francis,  for  men  and 
women  living  in  the  world,  who  follow  a  miti- 
gated and  adapted  form  of  the  rule  of  the 
friars.  All  three  have  given  a  vast  number  of 
saints  and  scholars  to  the  Church.  Francis  died 
at  the  age  of  45,  19  years  after  the  establish- 
.  ment  of  his  order.  The  extreme  beauty,  sim- 
,  plicity,  and  amiability,  and  perhaps  the  poetry, 
,  of  the  saint's  character,  but  especially  his  love 
of  created  nature,  have  had  the  effect  in  our 
own  days  of  developing  a  singular  cult  for  him 
on  the  part  of  many  outside  the  Catholic 
Church.  The  movement  was  started  by  Paul 
Sabatier,  a  French  Calvinist  minister,  ^nd  Fran- 
•  ciscan  societies  for  the  study  of  the  life  of  the 
saint  and  of  everything  connected  with  him  have 
been  established  in  several  countries  of  Europe. 

Bibliography.-^  Stgur,  *  Popular  Life  of  Saint 
Francis^ ;  Saint  Bona  venture,  *Life  of  Saint 
Francis^;  Thomas  dc  Celano.  'Life  of  Saint 
Francis* ;  ^Franciscan  Annals.' 

Thomas  J.  CAMi'seix,  SJ. 

Fnncb  de  Sales,  sStz,  Fr.  sil,  Srint, 
French  prelate,  founder  of  the  Order  of  Visita- 
tion :  b.  of  a  noble  Savojrard  family,  m  the  cha- 
teau of  Sales,  near  Geneva,  21  Aug.  1567;  d. 
Lyons  28  Dec.  1622.  He  was  educated  by  the 
Jesuits  at  Paris,  studied  law  at  Padua,  and  hav- 
ing a  strong  bent  to  theology  and  a  religious 
life,  entered  the  Church.  Earnest  and  success- 
ful as  a  preacher,  he  was  sent  in  1594  with  his 
kinsman,  Louis  dc  Sales,  to  preach  m  the  duchy 
\  of  Chablais,  and  bring  back,  if  possible,  to  the 
I  Roman  Catholic  Church  the  followers  of  Calvin. 
He  had  a  large  measure  of  success.  His  con- 
ferences with  Theodore  de  Btec,  Calvin's  suc- 


cessor, at  Geneva,  were,  however,  without  re- 
sult. He  went  to  Paris  in  1602,  preached  there 
with  great  success,  and  steadily  refused  the  of- 
fers of  dignities  made  by  the  French  king.  The 
same  year  he  was  appointed  bishop  of  Geneva, 
and  taking  St.  Charles  Borromeo  as  his  model, 
applied  himself  zealously  to  the  reform  of  the 
,  diocese  anci  its  monasteries.  He  was  disinter- 
ested and  free  from  worldly  ambition,  and  de- 
clined the  offer  of  a  cardinal's  hat  and  the  re- 
newed invitations  of  the  king  of  France.  In 
1610  he  founded  the  Order  of  the  Visitation,  ol 
which  the  first  directress  was  his  friend,  Ma- 
dame de  Chantal.  His  best  known  works  are 
the  ^Introduction  to  a  Devout  Life,*  which  has 
been  translated  into  many  languages,  and  *A 
Treatise  on  the  Love  of  God.*  He  was  canon- 
ized by  Pope  Alexander  VII.  in  1665.  See 
*Life*  by  Cam«s. 

Francis  Xavier,  zivl-er,  Fr.  ksav-e-a,  Saint, 
Spanish  Jesuit  missionary:  b.  Castle  of  Xavier, 
Navarre,  7  April  1506;  d.  Island  of  Sancian  2 
Dec.  1552.  Saint  Francis  Xavier  was  born  in 
Spain,  of  one  of  the  noblest  families  of  the  king- 
dom of  Navarre.  After  the  usual  collegiate 
studies  in  his  own  country,  he  went  to  Paris  for 
a  course  of  philosophy  in  the  University.  In 
spite  of  his  extreme  youth,  his  extraordinary 
anility  secured  for  him  a  ^ofessorship  in  the 
affiliated  College  of  Beauvais.  It  was  in  Paris 
that  he  met  the  man  who  shaped  his  destinies, 
Ignatius  of  Loyola  (q.v.).  Abandoning  his  pro- 
fessorship, he  took  up  the  study  of  theology, 
practised  the  rudest  austerities,  bound  himself 
to  a  life  of  evangelical  poverty,  chastity,  and 
obedience,  and  with  Ignatius  and  five  other  com- 
panions established  what  is  known  as  the  Soci- 
ety of  Jesus. 

The  original  purpose  of  this  organization 
was  to  evangelize  Christians  living  in  the  Mo- 
hammedan countries  of  the  East.  Failing  in 
that,  they  offered  themselves  to  the  Pope  and 
were  employed  by  him  in  most  responsible  trusts 
in  various^  parts  of  Europe,  which,  however, 
they  combined  with  labor  m  pest  houses,  pris- 
ons, and  among  the  abandoned  poor.  A  demand 
coming  from  John  III.  of  Portugal  for  10  mis- 
sionaries to  evangelize  the  new  Portuguese  pos- 
sessions in  India,  Francis  Xavier  was  chosen, 
but  went  alone,  invested,  however,  with  the  dig- 
nity of  Apostolic  Nuncio,  a  dignity  which  he 
sedulously  kept  out  of  si^ht. 

The  day  after  the  command  was  given  to  go 
he  left  Rome  for  Lisbon,  making  the  journey  on 
foot,  preaching  and  teaching  on  the  way.  In 
Portugal  his  influence  was  so  instantaneous  and 
so  great  that. the  king  purposed  to  keep  him  in 
his  dominions.  But  nevertheless  Xavier  set  sail 
for  the  East,  7  April  1541,  having  refused  even 
to  see  his  own  relatives  before  leaving.  The 
journey  meant  more  than  a  year  of  great  suf- 
ferings, and  he  reached  Goa  only  on  6  May 
1542.  The  ignorance  and  immorality  which 
prevailed  there  were  deplorable  and  a  complete 
and  immediate  revolution  in  condttions  followed 
his  arrival. 

Then  began  his  series  of  amazing  apostolie 
journeys.  They  can  only  be  appreciated  by  re- 
calling the  methods  of  travel  of  those  days ;  the 
perilous  character  of  the  seas  through  wliich  h^ 
continually  sailed,  and  the  savage  or  barbarous 
nature  of  the  people  he  had  to  evangelize.  From 
Goa  he  went  around  Cape  Comorin  and  Ceylon, 
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then  back  to  Goa  again,  then  through  every 
principality  of  Hindustan,  off  through  the  scat- 
tered islands  of  the  coasts,  until  he  reached  the 
distant  Moluccas;  establishing  missions  every- 
where, and  managing  all  the  complicated  and 
multiplied  works  which  necessarily  resulted. 
The  story  of  his  life  is  simply  a  series  of  sur- 
prising evangelical  conquests,  bringing  .  thou- 
sands to  Christianity  by  the  efficacy  of  his 
preaching,  the  prodigies  he  wrought,  and  the 
extraordinary  sanctity  of  his  life. 

On  15  Aug.  1549  he  reached  Japan.  He  re- 
mained there  only  two  years  and  four  months, 
but  succeeded  in  penetrating  almost  all  the  little 
kingdoms  into  which  the  country  was  then  di- 
vided; breaking  down  the  opposition  of  the 
Bonzes  who  were  the  chief  enemies  of  the  Gos- 
pel, winning  vast  numbers  to  the  faith,  and 
establishing  his  followers  in  the  favor  of  both 
rulers  and  people.  The  sway  which  he  exerted 
over  the  Japanese  mind  may  be  inferred  from 
the  reverence  with  which  he  is  still  regarded 
there.  The  thoroughness  with  which  he  and  his 
successors  taught  Christianity  is  evidenced  by 
the  fact  that  25,000  Catholics  were  found  in 
Japan  after  three  centuries  of  persecution.  They 
had  handed  down  the  faith  from  father  to  son 
without  any  ecclesiastical  ministrations. 

To  obtain  laborers  for  this  new  field  he  re- 
turned to  Goa  in  1551.  We  then  find  him  ven- 
turing on  a  new  project,  attempting  to  win 
China  to  Christianity.  Its  conversion  he 
thought  essential  for  the  maintenance  of  the 
faith  both  of  India  and  Japan;  for  the  corrupt- 
ing influences  in  both  those  places  he  consid- 
ered to  be  largely  due  to  their  relationship  with 
China.  He  never  reached  that  country  but  died 
on  the  Island  of  Sancian,  about  six  leagues  from 
Canton,  being  only  46  years  of  age.  This  last 
fatal  voyage  had  lasted  nine  months. 

His  entire  apostolatc  in  the  East  extended 
over  only  10  years,  but  he  is  said  to  have  planted 
the  faith  in  52  kingdoms,  preached  the  Gospel 
through  9,000  miles  of  territory,  and  baptized 
more  than  1,000.000  persons.  Fifty  years  after 
his  death  Pope  Paul  V.  by  a  bull,  dated  25  Oct. 
1605,  declared  him  blessed,  and,  i6  years  subse- 
quently, Gregory  XV.  canonized  him,  but  on 
account  of  the  pontiff's  death,  which  occurred 
just  at  that  time,  the  bull  of  canonization  was 
issued  by  Urban  VIII.  on  6  Aug.  1623.  He  is 
honored  in  the  Church  on  3  December  and  is 
usually  styled  ^'the  Apostle  of  the  Indies.'*  The 
devotion  to  him  is  universal  and  countless 
churches  are  erected  under  his  invocation.  His 
relics  are  still  preserved  in  Goa,  and  in  1859  the 
body  was  found  to  be  incorrupt. 

Bibliography. —  Bartoli,  ^Life  of  St.  Francis 
Xavier^ ;  Bou hours,  ^Life  of  St.  Francis  Xa- 
vier^ ;  Coleridge,  ^Life  and  Letters^ ;  B.  N., 
^History  of  the  Society  of  Jesus^ ;  Cretineau- 
Joly,  ^History  of  the  Society  of  Jesus.* 

Thomas  J.  Campbell,  S.J. 

Francis'cans,  the  designation  borne  by  the 
members  of  the  three  great  religious  orders 
founded  in  the  13th  century  by  St.  Francis  of 
Assisi.  The  first  of  these  orders  is  that  of  the 
Friars  Minor,  known  as  the  Grey  friars,  and  in 
France  as  the  Cordeliers.  The  second  order  is 
that  of  the  Poor  Clares,  called  in  Italian  Povere 
Donne  (Poor  Ladies),  and  in  France  the  Cla- 
risses.  The  third  order  is  that  of  Penance,  or 
Tertiaries. 


I.  Francis,  keenly  alive  to  the  evils  which 
in  his  day  seemed  to  threaten  the  very  existence 
of  the  Church  and  society,  strove  to  counteract 
their  baneful  influence  by  establishing  an  order, 
the  members  of  which  were  to  observe  the  most 
absolute  poverty,  and  to  be  devoted  to  the  ser- 
vice of  the  Church.    The  goal  which  he  aimed  at 
was  to  reproduce  the  ideal  of  the  divine  life  on 
earth,  therefore  neither  he  nor  his  were  to  pos- 
sess anything  temporal,  but  were  to  go  about 
doing  good  and  preaching  to  all  the  world  the 
kingdom  of  heaven.    A  little  band  of  disciples 
to  the  number  of  seven,  aglow  with  enthusiasm, 
gathered  around  the  saint,  and  the  little  chapel 
of  Sta.  Maria  degli  Angeli,  near  Assisi,  which  he 
called    Portiuncula,   *the   little   portion,    or  in- 
heritance,® was  the  place  where  the  order  was 
first  planned.    It  was  truly  a  humble  origin,  an 
insignificant  beginning,  but  Francis  had  a  pre- 
sentiment of  the  future  world-wide  extension  of 
his  order.    In  i2io  he  obtained  from  Innocent 
III.  a  verbal   approbation  of  the  rule   he  had 
drawn  up  for  it.    Forthwith  it  appeared  how  ac- 
curately he  had  gauged  the  wants  of  his  age,  for 
his  order  sprang  at  a  bound  into  popular  favor. 
So  rapid  was  its  growth  that  10  years  afterward 
at  a  chapter  held  near  Assisi,  more  than  5,000 
of  his  religious  assembled,  and  not  half  a  century 
had  elapsed  when  they  counted  missionaries  in 
every  laiown  country,  as  may  be  learned  from  a 
bull  of  Alexander  IV.  in  1258.    In  1260,  when  a 
chapter  presided  over  by  St  Bonaventurc  was 
held  at  Narbonne,  the  order  had  1,400  houses. 
At  the  dissolution  of  the  monasteries  in  England 
there  were  65  houses  of  Franciscans,  and  even 
in  1680,  in  spite  of  severe  losses  in  Protestant  . 
countries,  the  order  numbered  100,000  members. 
The  order  is  ruled  by  a  general  minister,  who, 
with    his    council    or    dcHnitorium,    resides    in 
Rome.    It  is  divided  into  provinces  to  govern 
which  provincials  are  elected.     Each  province 
is  composed  of  a  certain  number  of  houses  or 
convents,   whose   superiors  are  termed    guard- 
ians. 

Owing  to  the  absolute  nature  of  the  poverty 
prescribed  by  the  second  rule  drawn  up  for  the 
first  order  and  approved  by  Honorius  III.  in 
1223,  some  of  St.  Francis'  immediate  followers 
showed  tendencies  inimical  to  it  even  in  the 
saint's  lifetime.  After  his  death  these  tendencies 
became  mOre  marked,  and  were  covertly  con- 
nived at  and  effectively  encouraged  by  the  second 
minister-general,  Elias  of  Cortona.  This  was 
the  rift  in  the  lute  which  widened  as  time  went 
on.  Some  zealous  upholders  of  the  purity  of  the 
rule,  such  as  St  Anthony  of  Padua,  Adam  de 
Marisco,  Caesar  of  Spires,  protested  against  all 
innovations,  and  labored  strenuously  to  maintain 
intact  their  sacred  inheritance,  receiving  the  dis- 
tinctive name  of  Cesarincs,  but  eventually  re- 
turning to  the  body  of  the  order  in  1256.  Othef 
reforms  were  initiated,  such  as  that  of  Peter  of 
Maccrata,  1294;  that  of  Philip  of  Majorca,  1308; 
that  of  John  of  Vallees,  1336;  and  others.  They 
met  with  varying  success,  until  in  141 5  a  final 
split  took  place,  one  section  of  the  order  adopt- 
ing the  mitigations  which  had  been  introduced  in 
the  matter  of  poverty,  this  being  the  bone  of 
contention  all  through.  They  became  known  as 
the  Conventuals,  while  the  members  of  the  other 
section  were  called  Observants,  as  observing 
faithfully  the  Franciscan  traditions.  These  lat- 
ter still  adhere  strictly  to  the  original  austeritj 
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of  their  rule.  St.  Bemardiae  of  Sienna,  St. 
John  Capistran,  and  St.  James  de  la  Marcha 
were  mainly  instrumental  in  promoting  the  in- 
terests of  the  Observance.  In  15 17  Leo  X.  is- 
sued his  famous  bull,  Jte etvosinvineamtneam, 
decreeing  that  a  general  minister  of  the  whole 
order  was  to  be  chosen  from  among  the  Observ- 
ants, and  that  the  Conventuals  were  to  elect  a 
master-general.  The  Observants,  however,  did 
not  satisfy  the  zeal  of  some,  and  thus  we  find 
certain  groups,  such  as  the  Reformati,  originat- 
ing in  Italy;  the  Alcantarines,  or  those  who 
follow  the  reform  of  St.  Peter  of  Alcantara,  in 
Spain;  and  the  Recollects. 

There  were  now  the  two  great  families  of 
the  first  order,  the  Observants  and  the  Con- 
ventuals, these  latter  being  governed,  as  said 
above,  by  a  master-general,  and  notwithstanding 
their  dispensations  in  regard  to  poverty,  they 
have  always  rendered  important  services  to  the 
Church.  The  great  Pope  Sixtus  V.  was  himself 
a  Conventual. 

In  1525  there  arose  a  third  family,  known  as 
the  Capuchins  (q.v.). 

The  Franciscans  did  not  devote  themselves 
exclusively  to  the  apostolic  life.  From  the  first 
they  took  an  active  and  leading  part  in  the 
study  of  Holy  Scripture  and  in  all  the  branches 
of  sacred  and  secular  learning.  They  have  filled 
with  honor  the  first  chairs  in  the  most  celebrated 
universities.  Such  great  names  occur  among 
them  as  Alexander  of  Hales,  St.  Bonaventure 
(•the  Seraphic  Doctor*),  Blessed  John  Duns 
Scotus,  called  •the  Subtle  Doctor,*  who  as  de- 
fender of  the  Immaculate  Conception  became 
the  leader  of  the  Franciscan  school,  Francis 
Mayronis,  and  Nicholas  de  Lyre.  In  Eng- 
land during  the  centuries  immediately  preceding 
the  Reformation,  there  were  67  friars  professors 
at  Oxford  and  73  at  Cambridge,  among  them 
being  Adam  de  Marisco,  Duns  Scotus,  Roger 
Bacon,  the  pioneer  of  the  modern  discoveries  in 
the  physical  sciences.  Thomas  de  Celano,  who 
wrote  ^Dies  Irae,*  and  Jacopone  da  Todi,  author 
of  ^Stabat  Mater,*  were  Franciscans.  Nuncios, 
legates,  archbishops,  50  cardinals,  and  5  popes 
have  been  chosen  from  amonjf  the  Franciscans. 

The  relations  of  the  Franciscans  with  Amer- 
ica began  with  its  very  discovery.  Father  Juan 
Perez,  guardian  of  the  Franciscan  monastery  at 
La  Rabida,  the  adviser  and  personal  friend  of 
Columbus,  with  several  companions,  accom- 
panied the  discoverer  in  1493.  The  first  con- 
vent was  erected  for  them  at  what  is  now, the 
city  of  Santo  Domingo,  on  Haiti ;  another  arose 
at  La  Vega,  on  the  same  island.  Connected 
with  these  convents  were- the  first  schools  in 
the  western  hemisphere. 

Owing  to  the  enthusiasm  among  the  re- 
ligious in  Spain,  and  to  the  docility  of  the 
Indians,  the  order  spread  so  rapidly  in  the 
West  Indies  that  King  Ferdinand  found  it 
advisable  to  issue  a  decree  forbidding  the 
erection  of  a  new  convent  except  at  a  dis- 
tance of  at  least  five  leagues  from  one  already 
existing.  In  1505,  only  13  years  after  the  dis- 
covery, there  was  a  sufficient  number  of  convents 
to  form  a  province,  tmder  the  name  of  Holy 
Cross.  The  first  diocese  to  be  erected  was 
Santo  Domingo,  in  1504;  its  first  bishop  was 
Father  Juan  de  Padilla,  a  Franciscan. 

After  the  Spaniards  had  set  foot  on  the 
mainland,  the  king,  ever  anxious  for  the  spirit- 


ual welfare  of  the  aborigines,  sent  over  a  great 
number  of  friars  under  the  leadership  of  Father 
Juan  de  Quevedo,  who  was  appointed  bishop  of 
Darien,  the  first  bishop  on  the  American  conti- 
nent The  Franciscans  entered  Venezuela  in 
1508,  Brazil  in  1519;  in  1535  they  were  able  to 
form  a  province  in  Peru,  whence  were  founded 
the  missions  farther  south  in  the  Andes  and 
Pampas.'  Saint  Francis  Solanus,  called  the 
Apostle  of  Peru  on  account  of  his  extraordinary 
missionary  labors,  evangelized  these  regions;  he 
died  at  Lima  in  1610. 

In  1 52 1,  if  not  before,  the  first  Franciscans 
came  to  Mexico.  Together  with  12  friars 
known  as  the  Twelve  Apostles  of  Mexico,  there 
labored  here  from  1533  to  1572  the  famous 
Brother  Gante.  He  wrote  a  catechism  in  the 
Aztec  language,  erected  over  100  churches,  and 
with  one  companion  frequently  baptized  8,000 
Indians  in  one  day.  Many  schools  were  erected, 
in  which  often  as  many  as  600  and  800  boys 
received  an  elementary  education.  Owing  to 
their  stainless  lives,  abstinences,  and  contempt 
for  gold,  the  friars  obtained  marvelous  results 
among  the  natives.  In  1535  the  70  convents  in 
Mexico  were  organized  into  a  province.  At  tfie 
end  of  the  l6th  century  there  were  three  prov- 
inces; others  have  been  formed  since  then,  be- 
sides several  missionary  colleges,  whence  zealous 
missionaries  set  out  to  convert  the  natives  to 
the  north,  notably  in  Florida,  New  Mexico, 
Arizona,  Texas,  and  California. 

Florida  was  the  first  of  the  States  that  beheld 
the  Franciscan  garb.  Five  friars  came  with 
Narvaez  in  1528;  their  superior,  Father  Juan 
Suarez,  was  the  first  bishop  in  the  United 
States.  In  the  course  of  time  the  missionaries 
succeeded,  though  not  without  heavy  sacrifices 
of  life  and  labor,  in  establishing  flourishing  mis- 
sions all  along  the  coast  and  in  the  interior  as 
far  west  as  Mississippi  and  as  far  north  as 
Georgia.  In  1634  there  were  34  friars,  who 
maintained  44  mission  stations,  where  they  at- 
tended to  about  30,000  converts.  These  mis- 
sions suffered  greatly  by  invasions  from  Caro- 
lina and  Georgia,  and  when  Florida  was 
ceded  to  the  English  in  1763  they  ceased  to 
exist. 

Arizona  and  New  Mexico  were  first  visited 
by  Franciscans  in  1539;  in  the  course  of  time 
a  great  many  missions  and  churdies  were  estab- 
lished, to  most  of  which  were  attached  schools 
for  boys,  as  we  learn  from  an  official  report  of 
1632.  Beginning  with  1689,  about  160  friars 
labored  in  Texas  up  to  the  time  of  the  Mex- 
ican independence,  when  the  missions  were 
ruined. 

The  Franciscans  came  to  California  in  1768 
under  the  renowned  Father  Junipero  Serra. 
The  first  mission  founded  was  Saa  Diego.  Up 
to  1823,  21  missions  were  organized,  forming  a 
chain  which  extended  a  distance  of  over  700 
miles.  At  the  height  of  mission  prosperity 
30,000  Indians  lived  under  the  paternal  guidance 
of  the  friars;  they  were  fed,  clothed,  and  edu- 
cated, with  no  expense  to  the  government,  the 
missions  supporting  themselves  by  agriculture 
and  stock-raising;  everything  was  manufactured 
at  the«;e  establishments  by  the  Indians.  In  1834 
the  Mexican  government  began  to  confiscate  the 
missions  and  took  them  from  the  control  of  the 
friars;  this  work  was  finished  by  1846  and 
brought  about  the  complete  destruction  of  the 
once  so  flourishing  missions. 
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While  the  Spanish  Franciscans  were  thus  ex- 
tending their  labors  in  the  south  from  the  At- 
lantic to  the  Pacific,  other  bands  of  Friars 
Minor  were  emulating  their  example  in  the 
north.  Champlain  induced  the  French  Francis- 
cans, formerly  called  Recollects,  to  come  to 
Canada  as  early  as  1615.  Thence  they  pene- 
trated into  Maine,  New  York,  Pennsylvania, 
Michigan,  Illinois.  Minnesota,  and  Wisconsin. 
The  best  known  of  these  missionaries  is  Father 
Louis  Hennepin.  He  accompanied  La  Salle  on 
his  expeditions,  and  was  the  first  to  publish  a 
description  of  the  Niagara  Falls.  While  a  cap- 
tive among  the  Sioux  he  saw  and  named  the 
Falls  of  Saint  Anthony.  About  this  time  we 
find  the  English  Franciscans  laboring  in  Mary- 
land and  adjoining  colonies  for  full  half  a  cen- 
tury. In  the  beginning  of  -the  19th  century  the 
Rt.  Rev.  Michael  Egan,  a  Franciscan  and  first 
bishop  of  Philadelphia,  intended  establishing  a 
province  of  his  order  in  Pennsylvania,  but  he 
died  before  accomplishing  his  design.  In  1845 
Franciscans  from  the  Tyrol  came  to  Cincinnati ; 
in  1854  Italian  friars  formed  a  community  in 
western  New  York,  and  in  1858  German  friars 
settled  in  Illinois.  The  ^KulturkampP  was  the 
cause  of  many  more  coming  to  the  United 
States. 

At  present  tiiere  are  in  the  States  about 
1,200  Franciscans,  who  are  distributed  as  fol- 
lows: The  Custody  of  the  Immaculate  Coftcep- 
tion  (New  York  city)  in  the  Eastern  States 
has  8  houses,  with  yj  members;  the  Province 
of  the  Holy  Name  (Paterson,  N.  J.),  also  in 
the  Eastern  States,  has  12  houses,  with  132  mem- 
bers;  the  Province  of  Saint  John  the  Baptist 
(Cincinnati,  Ohio),  chiefly  in  the  Central  States, 
has  33  houses,  with  343  members;  the  Province 
of  the  Sacred  Heart  (Saint  Louis,  Mo.),  in  the 
Central  and  Northern  States,  has,  including  the 
houses  in  California  aYid  Arizona  and  the  Polish 
communities  in  Wisconsin,  44  houses,  with  521 
members.  Most  of  these  friars  are  engaged  in 
regular  parish  work;  some  preach  missions 
throughout  the  States;  others  are  on  the  Indian 
missions  in  Michigan,  Wisconsin,  California, 
Arizona,  and  New  Mexico.  They  also  conduct 
one  seminary  (Allegany,  N.  Y.)  and  six  col- 
leges (Allegany,  N.  Y.,  Cincinnati,  Ohio,  Teut- 
opolis.  III.,  Quhicy,  III.,  Pulaski,  Wis,  Santa 
Barbara,  CaL). 

The  Conventual  Friars  Minor  came  to  the 
United  States  in  185 1,  and  at  present  form  a 
province  in  New  York  and  New  Jersey  number- 
ing about  125  members.  Besides  these  there 
are  in  the  States  134  Franciscan  Brothers  and 
some  7,800  Sisters,  all  belonging  to  the  third 
Order  of  Sairtt  Francis.  In  i8i97  the  four  above- 
mentioned  groups,  namely,  Observants,  Reform- 
ati,  Alcantarines,  and  Recollects,  who  had  al- 
ways been  under  the  same  minister-general, 
dropped  their  distinctive  traits  and  are  now 
known  simply  as  Friars  Minor  or  Franciscans. 
They  number  at  present  17,506,  are"  distributed 
into  TJ  provinces,  and  have  1,500  houses. 
In  1893  the  Conventuals  numbered  1462,  which 
number  has  since  decreased,  and  had  172  houses. 

Consult:  Shea,  ^Catholic  Church  in  the  U. 
S.^ ;  Hammer,  ^The  Franciscans  in  America^ ; 
Engelhardt,  < Franciscans  in  California^ ;  < Fran- 
ciscans in  Arizona.* 

Rev.  P.  HuGOLiNE  Storff,  O.F.M. 


Francky  C6sar  Auguste  Jean  Guillaume 
Hubert,  sa'zar  o-giist  zhoft  ge-yom  iibar, 
frank,  French  composer:  b.  Liege  1822:  d. 
Paris  1890.  He  studied  in  the  conservatory  of 
his  native  town  and  at  Paris,  and  in  1872  suc- 
ceeded his  master,  Benoist,  as  teacher  in  the 
Metropolitan  Conservatory.  His  talent  as  a 
composer  was  for  a  long  time  unrecognized,  and 
in  1846  his  oratorio  ^Ruth>  fell  flat.  Twenty 
years  later  it  was  revived  and  created  a  furore, 
and  Franck  found  himself  leader  of  a  new 
school.  The  popularity  which  his  works  still 
enjoy  at  Paris  has  to  some  extent  spread  to  the 
United  States,  where  his  oratorio  *Les  Beati- 
tudes^ has  been  much  appreciated. 

Francke,  August  Hermann,  ow'goost  her'- 
man  fran^ke,  German  Lutheran  clergyman  and 
philanthropist:  b.  Liibeck  22  March  1663;  d. 
Halle  8  June  1727.  In  1692  he  obtained  the  pro- 
fessorship of  Oriental  languages  at  Halle,  which 
in  1698  he  exchanged  for  that  of  theology.  A 
pupil  of  Spener  and  the  teacher  of  Zinzendorf, 
Francke  belonged  to  the  ranks  of  those  who  car- 
ried forward  the  pietistic  movement;  his  activ- 
ity, however,  took  the  practical  direction  of 
founding,  endowing,  and  organizing  various  ed- 
ucational institutions  at  Halle.  Among  these 
were  a  school  for  the  poor,  a  psodagogium,  a 
burgher  school,  a  Latin  school,  and  a  seminary 
for  training  teachers  for  these  establishments, 
all  founded  in  one  year,  1695;  and  with  them 
was  associated  an  orphanage,  which  became  in 
the  course  of  time  the  most  important  of  all 
Francke's  institutions.  At  the  time  of  his  death 
his  schools  were  frequented  by  more  than  2,300 
pupils.  Francke's  principal  aim  was  religious 
instruction,  but  he  founded  also  a  printing- 
office,  and  an  apothecary's  shop,  and  taught 
natural  science  and  physical  exercises  and  man- 
ual trades.  At  the  present  time  all  Francke's 
foundations* exist  with  but  little  alteration;  in 
addition  to  those  mentioned  there  are  also  a 
real-gymnasium,  two  schools  for  ^irls,  and  a 
free  school.  The  number  of  pupils  is  more  than 
3,000  annually.  See  ^ Lives ^  by  Kramer  (2d  ed. 
1885);  Stein  (2d  ed.  1886). 

Francke,  Kuno,  American  educator:  b. 
Schleswig,  Germany,  orj  Sept.  1855.  Was  edu- 
cated at  Kiel;  came  to  the  United  Stotes  and 
has  been  professor  of  German  literature  in  Har- 
vard University  for  many  years.  His  notable 
book  ^Social  Forces  in  German  Literature^  ap- 
peared in  1896;  followed  by  ^Glimpses  of  Mod- 
ern German  Culture>  (1898);  ^History  of  Ger- 
man Literature^   (1901);  etc. 

Francken»  Frans,  frans  frank'en  (called 
The  Younger),  Flemish  painter:  b.  Antwerp 
May  1581 ;  d.  there  6  May  1642.  After  a  trip 
to  Italy  he  was  received  into  the  Guild  of  St. 
Luke  at  Antwerp,  where  he  worked  at  first  in 
the  brilliant  colors  of  the  old  masters  and  later 
in  the  realistic  style  of  Rubens.  Most  promi- 
nent European  galleries  have  examples  of  his 
art 

Franckcn»  Frans  (called  The  Thihd),  Flem- 
ish painter:  b.  Antwerp  1607;  d.  there  2  Sept. 
1667.  He  was  admitted  to  the  Guild  of  Saint 
Luke  in  1^9.  His  works,  ^tteraed  after 
Rubens,  are  unsigned  and  therefore  difficult  of 
identification.  Specimens  of  his  religious  siA- 
jects  are  to  be  seen  at  Augsburg  (^Mosei  Strik- 
mg Water  from  the  Rock*)  and  Vienna, 
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